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ABSTRACTS 
These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the rest of the application. 
The project objective and technical abstract are used to select reviewers. Do not include proprietary information. The 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.  
 
PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.)     
The use of stem cell technologies to improve human health has tremendous potential, but key roadblocks 
must be overcome to achieve this exciting goal. This project is aimed at understanding how a key cell 
factor called HIF1α can improve the efficiency of re-instructing mature cells from an individual to a stem 
cell state, so that these reprogrammed cells can one day be used as the starting point for personalized 
therapies to replace aging or defective tissues and organs. 
 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  
IN 2006, YAMANAKA AND COLLEAGUES REVOLUTIONIZED BIOLOGY BY SHOWING THAT COMMITTED AND 
TERMINALLY DIFFERENTIATED SOMATIC CELLS, SUCH AS FIBROBLASTS, COULD BE “REPROGRAMMED” TO A 
PLURIPOTENT, EMBRYONIC STEM CELL-LIKE STATE BY THE SIMPLE ADDITION OF FOUR HIGHLY SELECTED 
TRANSCRIPTION FACTORS, C-MYC, OCT-4, KLF4, AND SOX2. THIS REPROGRAMMING PROCESS ALLOWED 
INVESTIGATORS TO DEVELOP SYSTEMS THAT FOR THE FIRST TIME EXPLORED THE REVERSABILITY OF 
COMMITMENT AND DIFFERENTIATION FOR ANY OF THE MORE THAN 200 CELL TYPES IN A HUMAN BODY. PERHAPS 
EVEN MORE IMPORTANTLY, THIS ADVANCE SUGGESTED A WAY TO GENERATE PERSONAL, DESIGNER STEM CELL 
LINES THAT COULD BE USED, WITH APPROPRIATE METHODS AND SAFEGUARDS DURING DIFFERENTIATION, TO 
REGENERATE OR REPLACE DEFECTIVE ORGANS AND TISSUES WITHIN OUR BODIES. THIS VIEW INITIATED THE 
NEW FIELD OF REGENERATIVE STEM CELL THERAPY. DESPITE THIS MAJOR ADVANCE USING THE 4 “YAMANAKA 
FACTORS”, THE EFFICIENCY OF REPROGRAMMING REMAINS VERY LOW, AS <0.01% OF CELLS UNDERGOING A 
VARIETY OF REPROGRAMMING PROTOCOLS ACHIEVE A PLURIPOTENT, STEM CELL-LIKE STATE. IN 2009, 
YAMANAKA AND COLLEAGUES AGAIN PROVIDED A MAJOR BREAKTHROUGH WHEN THEY SHOWED THAT THE 
EFFICIENCY OF REPROGRAMMING COULD BE INCREASED 10-FOLD SIMPLY BY REPROGRAMMING IN A HYPOXIC 
(LOW OXYGEN TENSION) ENVIRONMENT. THE REASON FOR THIS IMPROVED EFFICIENCY REMAINS UNCLEAR, BUT 
OUR PRELIMINARY STUDIES NOW SHOW THAT THE MAJOR HYPOXIA-INDUCIBLE TRANSCRIPTION FACTOR, HIF1α, 
PLAYS A CENTRAL ROLE IN EFFICIENT STEM CELL DIFFERENTIATION. WE NOW PROPOSE THAT, SINCE HIF1α 
EXPRESSION IMPROVES STEM CELL DIFFERENTIATION, REPRESSION OF HIF1α WILL BE REQUIRED TO ENHANCE 
REPROGRAMMING EFFICIENCY. THEREFORE, OUR LONG-TERM OBJECTIVE IS TO UNDERSTAND THE ROLE FOR 
HIF1α IN REGULATING REPROGRAMMING EFFICIENCY TO PLURIPOTENCY. TO DO THIS, OUR SPECIFIC AIMS 
INCLUDE GENERATING HIF1α STABLE OVER-EXPRESSING AND KNOCK-OUT FIBROBLAST LINES THAT WILL THEN 
BE REPROGRAMMED USING THE “YAMANAKA FACTORS” AND ANALYZED MOLECULARLY AND DEVELOPMENTALLY 
FOR EFFICIENCY OF REVERSION TO A STEM CELL-LIKE STATE. WITH SUCCESS, OUR RESEARCH WILL PROVIDE 
NEW UNDERSTANDING FOR THE OXYGEN-DEPENDENT AND OXYGEN-INDEPENDENT ROLE(S) OF HIF1α IN 
REPROGRAMMING DIFFERENTIATED CELLS TO A PLURIPOTENT, REGENERATIVE MEDICINE-FRIENDLY STATE. 
 
NON-TECHNICAL ABSTRACT: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference 
to the potential public benefits of the project.)         
Our long-term objective in this proposal is to determine how a cell factor, HIF1α, controls the efficiency of 
reprogramming regular adult cells into an embryonic stem cell-like state. We will accomplish this using 
specific study aims that include artificially over-expressing or knocking-out the expression of HIF1α in 
fibroblast cells, reprogramming these adult cells as usual, and then determining the extent and efficiency 
of reprogramming compared to fibroblast cells with native levels of HIF1α. We believe this work is 
fundamental for determining how a key molecular factor regulates the generation of patient-specific stem 
cells for use in future, advanced cell-based therapies in the exciting and emerging field of human 
regenerative medicine.  




