
  
 

Reprogramming of Human Gingival and 

Periodontal Ligament Fibroblasts to Pluripotency 

with Defined Factors 

 

A thesis submitted to the University of Adelaide on 

30 June 2010 in partial fulfilment of the requirements 

of the Master of Philosophy in Dentistry  

 

 

Ni-Hung Lin BDS, BScDent(Hons) 

Supervisors: Prof Mark Bartold and A/Prof Stan Gronthos 

 

School of Dentistry 

The University of Adelaide 
 

 
 

 



 ii 
 

DECLARATION  

This work contains no material which has been accepted for the award of any other 

degree or diploma in any university or other tertiary institution and, to the best of my 

knowledge and belief, contains no material previously published or written by another 

person, except where due references has been made in the text.  

 

I give consent to this copy of my thesis, when deposited in the University Library, being 

made available for loan and photocopying, subject to the provision of the Copyright Act 

1968.  

 

I also give permission for the digital version of my thesis to be made available on the 

web, via the University’s digital research repository, the Library catalogue, the 

Australasian Digital Theses Program (ADTP) and also through web search engines, 

unless permission has been granted by the University to restrict access for a period of 

time.   

 

Signed by: ------------------------- 

       Ni-Hung Lin 

 

Date: -------------------------   

 

Witnessed by: -------------------------   ------------------------- 

         Print Name              Signature 

     

Date: -------------------------   

 



 iii 
 

ABSTRACT 

Background: The use of periodontal stem cells with tissue engineering techniques 

constitutes an attractive strategy for regenerative periodontal therapy. However, 

technical difficulties of isolating a large quantity of these cells and problem of immune 

rejection in allogeneic transplantation limit their dental clinical usefulness. Recently, 

several groups have successfully reprogrammed adult cells to pluripotent cells by 

retroviral transduction with four genes - Oct3/4, Sox2, Klf4 and cMyc. The resultant 

induced pluripotent stem (iPS) cells have proliferative and developmental potentials 

comparable to those of embryonic stem (ES) cells. These cells may represent a good 

stem cell source for regenerative periodontal therapy. As periodontal tissues are easily 

accessible, it is hypothesised that periodontal fibroblasts may be an alternative cell 

source for derivation of iPS cells. Objective: The aim of this study was to generate and 

characterise iPS cells from human adult gingival fibroblasts and periodontal ligament 

(PDL) fibroblasts. Methods: Gingival and PDL tissues from around extracted human 

adult teeth were collected and digested to obtain single cell suspensions of gingival and 

PDL fibroblasts. The fibroblasts were lentivirally transduced with mouse receptor for 

retrovirus mSlc7a1, followed by retroviral transduction with four genes (Oct3/4, Sox2, 

Klf4 and cMyc). Six days after retroviral transduction, the fibroblasts were re-plated 

onto mouse embryonic feeders and maintained with daily medium change. At day 25-

30, human ES cell-like colonies were harvested for characterisation assays to assess 

their self-renewal and developmental capacities. Results: Human ES cell-like colonies 

were observed 25 days after transduction. Cells from these colonies were 

morphologically similar to human ES cells, expressed ES cell genes assayed by 

immunostaining and real-time reverse-transcription polymerase chain reaction, showed 

silencing of exogenous retroviral genes and displayed a normal karyotype. In vitro, 

these cells formed embryoid bodies with down-regulated expression of ES cell genes 
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and up-regulated expression of ectodermal, mesodermal and endodermal markers. 

Conclusion: iPS-like cells can be generated from human adult gingival and PDL 

fibroblasts, and gingival fibroblasts can represent an easily accessible source of cells to 

derive individual-specific iPS cells for regenerative periodontal therapy. 
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