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TERT IN MITOCHONDRIA

Mitochondrial Targeting Sequence, MTS Nuclear Export Signal, NES

INTRODUCTION



TERT IN 

MITOCHONDRIA

In our laboratory the following has also been discovered, utilizing normal primary fibroblasts (HFFF2) which are  cells without TERT 

expression, and transduced with the hTERT gene: 

INTRODUCTION

It has been deduced that this translocation 

appears to be connected to TERT protective 

function against oxidative stress and its role in 

maintaining mitochondrial functionality. Mito Tracker Green JC-1



AIM OF THE PROJECT

STRUCTURAL INTERACTIONS

The direct binding of TERT to mtDNA sequences or the indirect interaction
through mitochondrial DNA binding proteins.

FUNCTIONAL ANALYSIS

The influence of TERT on mitochondrial DNA replication and trascription in
basal conditions and following mitochondrial damage.

FUNCTIONAL ANALYSIS

The possible TERT influence on mitophagy.

1.

2.

3.

Therefore, the aim of my PhD project is to clarify the mitochondrial role of TERT, using U2OS and U2OS-TERT 

cell lines, through the following studies:



EXPERIMENTAL PLAN

I will use U2OS and U2OS-TERT-HA cell lines to confirm the binding of TERT to mitochondrial DNA.

First year 

IMMUNOPRECIPITATION

with anti-HA antibody against putative protein 

interactors

To investigate TERT 

possible connection with 

mitochondrial DNA 

binding proteins such as 

TFAM or POLG

RNA isolation

PCR on cDNA

STRUCTURAL INTERACTIONS



EXPERIMENTAL PLAN

First/Second 

year 

IMMUNOPRECIPITATION of the mitochondrial fraction

Mass spectrometry

STRUCTURAL INTERACTIONS



EXPERIMENTAL PLAN

I will use U2OS and U2OS-TERT-HA cell lines to investigate whether TERT is involved in mitochondrial DNA replication 

Second 

year 

Aphidicolin
BROMODEOXYURIDINE

I WILL MAKE SURE THAT BrdU IS INCORPORATED IN mtDNA THUS 

ESTABLISHING IF TERT CHANGES THE REPLICATION OF 

MITOCHONDRIAL DNA.

Immunofluorescence with 

anti-BrdU antibody
Dot Blot

Bromodeoxyuridine

Inhibitor of 

nulcear 

polymerase

FUNCTIONAL ANALYSIS



EXPERIMENTAL PLAN

Second year 

I will induce mitochondrial damage utilising 

Rotenone, which is an inhibitor of electron 

transport chain complex I, causing ROS increase 

and mtDNA damage. 

I will evaluate if TERT protein interferes with rotenone-induced damage by measuring mtDNA copy number. 

I will perform BrdU and Aphidicolin treatment to study if TERT is involved in the control of mtDNA replicationv

FUNCTIONAL ANALYSIS



Third year 

EXPERIMENTAL PLAN

Mitochondrial mass is lower in HF-TERT cells than in the control 

and decreases following hydrogen peroxide treatment.

In addition, the presence of TERT improves mitochondrial functions 

following treatment with hydrogen peroxide. 

Considering …

Therefore, it is possible that TERT could activate a mechanism to

mediate the clearance of damaged mitochondria to maintain cellular

functions.

To verify this hypotesis

I will assess if TERT could interfere with the mitophagy mechanism

FUNCTIONAL ANALYSIS



EXPERIMENTAL PLAN

Third year 

MITOPHAGY 

Mitochondrial mass 

Mito Tracker Green 

Proximity Ligation 

Assay

EGFP-mCherry fusion tag 

on protein localised on 

mitochondria

Possible changes in 

mitochondrial 

proteins level

FUNCTIONAL ANALYSIS



Thank you 

for your 

attention!!


