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INTRODUCTION 

The project aims to address an important question in the field of 

non-canonical functions of the telomerase protein TERT. 

Singhapol et al., (2) have shown that the hTERT protein can stay 

outside the nucleus for an extended time (up to 5 days) after one 

initial bolus dose of H2O2. Since there is a constant de-novo 

production of TERT protein, the question is, can it go directly from 

the cytoplasm into mitochondria or does it always take a detour 

through the nucleus.  

METHODS  

 
The hTERT overexpressing MRC-5 fibroblast line (1) was grown on 

coverslips in 12-well plates. Three wells were left untreated while the 

other 9 were treated with H2O2. Six of those wells were treated with 

the protein synthesis inhibitor Cycloheximide  (CHX) for 24h.  In three 

of these wells, CHX was washed out by removing the medium and 

cells were left for different amounts of time (6h-24h). At the 

appropriate time points, cells were then fixed with 4% 

paraformaldehyde and analysed.  

Immunostaining:  

Analysed the localisation of the newly synthesised TERT protein 

with a TERT antibody (Epitomics) and fluorescence imaging.  

RESULTS  

CONCLUSION 

This project revealed that in the hTERT overexpressing cell line, TERT localization 

varies under normal and stressed conditions. The extra-nuclear localization could 

offer protection against stressors such as H2O2 treatment as published previously (1, 

2). More information could be revealed concerning the localization pathway of TERT 

under stress using Cycloheximide treatment. However, the results  seemed to 

suggest that even when you suppress TERT protein synthesis in between, the cells 

still maintain the same exclusion pattern which corresponds to previous findings of a 

long term effect. Although, it does not seem to give further details about where the 

protein comes from - the nucleus or the cytoplasm, and this was only proven in one 

cell line, hence this topic requires further investigative research.  
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Experiment 1: testing the localisation of hTERT under H2O2 

 treatment 

I could confirm that under normal conditions (no H2O2) that most of 

the TERT was localised inside the nucleus and when oxidative 

stress was applied, TERT moved outside the nucleus.  

Experiment 2: Analysing the effect of CHX on hTERT levels 

According to these results which were collected from the Cycloheximide 

treatment on hTERT overexpressing cells, the protein synthesis inhibitor was 

effective by drastically reducing the TERT signal. Once the inhibitor was 

removed and the cells left in fresh serum containing medium to recover, protein 

synthesis resumed and the hTERT signal re-appeared (fig. 2b) 

Experiment 3: hTERT localisation after CHX removal 

This data indicates that after stress treatment, TERT is excluded from the 

nucleus (as shown in the first photo in fig.3a) and takes two pathways to reach 

the mitochondria. At the early stage (6h after CHX withdrawal) TERT is found 

mainly in the cytoplasm, however there is still some protein present in the 

nucleus but slightly less compared to the later stage (24h after CHX withdrawal) 

which appears to show a more 50:50 distribution of TERT in the nucleus and 

cytoplasm (as shown in the second photo in fig.3b).  

Fig 2c. A Phase contrast 

image  

Showing  cultured  

MRC5/hTERT fibroblasts. 
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Fig 2a/b CHX Treatment 

Showing the effect of the 

protein synthesis inhibitor 

Cycloheximide on TERT 

expression in hTERT cells. 

Fig 1a/b Normal and 

stressed conditions. 

These figures show the 

localization of TERT in the 

hTERT cells, with and 

without H2O2 treatment.  

 

Fig 3a/b Exclusion 

kinetics showing the 

localisation of TERT after 

H2O2 and CHX treatment in 

MRC/hTERT cells.  
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