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age-related CpG sites facilitate predictions of donor age (Weidner et al., 
Genome Biol. 2014). These epigenetic age-predictions are affected by 
disease and life-style parameters and may therefore rather reflect biological 
age than chronological age. Notably, senescence-associated as well as age-
associated DNAm changes are reversed in induced pluripotent stem cells 
(iPSCs; Frobel et al., Stem Cell Reports, accepted) and this may play a 
central role for their escape from both – replicative senescence and aging. 
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Currently there are several approaches for engineering cell fate. The 
generation of IPSCs as well as direct conversion between two mature cell 
states are the two major processes used in the field of induced cellular 
potency. Research so far supports that transcription factors are predominantly 
responsible for the phenotypic plasticity observed in direct cellular conversion.  
Transcription factors are end targets of signaling pathways.  

We hypothesized that alteration of signal transduction pathways by 
therapeutic drugs such as tyrosine kinase inhibitors (TKIs) have the potential 
of inducing phenotypic conversion in a subset of cells; which in turn may have 
important consequences ranging from drug resistance or inducing senescence 
to generating dormant cancer cells. TKIs are used as first line therapy in 
chronic myeloid leukemia (CML). We used the CML cell line K562 to generate 
a TKI resistant sub-clone. Resistance to 1st, 2nd and 3rd generation TKIs was 
confirmed by annexin-V staining, caspase activation and MTT assays. ABL 
kinase domain mutations, BCR-ABL amplification and deficient cellular uptake 
were ruled out. Prolonged growth in the presence of TKİs resulted in the 
selection of cells with fibroblastoid morphology and the ability to grow as a 
monolayer.  

Cellular characterization showed enrichment in pluripotent and mesenchymal 
surface markers in addition to resistance to stress-induced replicative 



 

35 
 

senescence and cellular aging. Our findings have important clinical 
implications as well as supporting research that aim to induce cellular potency 
and targeted cell fate decisions by more efficient and less 
laborious/consuming methodologies. 
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Skin aging is a complex process involving a series of cellular and extracellular 
matrix events.  Recent studies indicate that loss of mechanic tension by 
intrinsic factors or photodamage can lead to the disruption of normal cellular 
and tissue behaviors and function. The outcome of these changes in turn 
causes winkle formation in skin. Paxillin is a key focal adhesion adaptor 
protein that mediates cell-matrix signaling and regulates cytoskeleton 
assembly, which provides the essential mechanic tension for cell attachment, 
spreading, and migration.  Loss of Paxillin activity has been related to 
impaired cellular functions in various animal and cell experimental models, 
however, a direct link between Paxillin and human skin aging is yet to be 
established. 

To better understand the function of Paxillin during skin aging, we performed a 
combination of molecular, cellular, and in vivo studies. The role of Paxillin in 
cellular functions was studied via targeted gene disruption, and the effect of 
age on Paxillin expression levels in human dermal fibroblasts was 
investigated. We also developed a computer program to measure the cell 
shape, as well as  a method to measure the cell tension.  By employing these 
newly developed methodologies, we examined both cell shape and tension in 
young vs. old dermal fibroblasts in vitro.  The reciprocal relationship between 
cell shape and tension vs. age was discerned.  We further developed a blend 
of a novel plant extract with a synthetic compound that can partially restore 
cell shape and tension in older fibroblasts.  Results of these experiments will 
be presented. 


