
3D STRUCTURE 
MODELING OF HUMAN 

TELOMERASE REVERSE 
TRANSCRIPTASE

ABSTRACT

Human telomerase activity has been observed in 90% of cancers, thus

validating it as a significant therapeutic target. [1] However, a scarce number

of drug candidates have reached clinical trials. One of the reasons for this

anomaly is the limited knowledge of telomerase complete protein/enzyme

3D structure, more importantly that of its catalytic subunit – the telomerase

reverse transcriptase (hTERT) [2]. Computational modeling has vastly

supported the structure based drug discovery projects in last decade. With a

poor template homolog from the Protein Data Bank, in the present work we

have modeled the whole length of 1132 amino-acid sequence of hTERT

using I-TASSER (Iterative Threading ASSEmbly Refinement). 5 distinct 3D

structures of hTERT protein were generated with a c-score range from -1.55

to -2.73. Model-1 with highest c-score of -1.55 was considered for further

evaluation. The model-1 from ITASSER exhibited a ProSA score of -9.05

and Ramchandran plot analysis reported with 72% most favored regions,

22.3% additionally allowed regions, 2.7% generously allowed regions and

3.0% disallowed regions. The energy minimization was carried out using

YASARA force field minimization server and reported Initial Energy to be -

507554.7 kJ/mol and Final Energy to be -680715.9 kJ/mol. Further, the

current modeled structure would be studied under MD simulation to

understand its dynamic behavior in an appropriate solvent system and

conditions and can be subjected to in silico based molecular interaction

studies for detail drug designing mechanism.

METHODOLOGY

1. Uniprot Id O14746 hTERT FASTA sequence obtained

2. i-TASSER Structure Prediction

3. YASARA Force Field Energy Minimization

4. PDBSum Analysis

5. Protein Structure Analysis (ProSA)

The hTERT model 1 from i-TASSER

with c-score -1.55 was minimized to

-680715.9 kJ/mol. 72% residues were

observed in most favoured regions and

the predicted structure exhibited a

ProSA z-score of -9.05.

i-TASSER RESULTS

Five models were obtained from i-TASSER with following c-scores Model 

1: -1.55, Model 2: -1.61, Model 3: -1.78, Model 4: -2.47, Model 5: -2.73

Structure 

Name

Initial Energy 

(kJ/mol)

Final Energy 

(kJ/mol)
RMSD

Model_1 -507554.7 -680715.9 -2.1921

Model_2 -544659.8 -688776.4 -2.1198

Model_3 -499188.6 -682081.2 -2.2483

Model_4 -512677.0 -698367.8 -2.2333

Model_5 -511142.7 -684862.8 -2.3107

YASARA RESULTS

The initial energies as compared to final energies and initial and final scores 

along with the RMSD values of deviation between pre and post energy 

minimized structures

PDBSum RESULTS

Ramachandran plot was generated for all predicted structures.

ProSA RESULTS

The ProSA graph depicts our 3D protein structure models, from 1 to 5

respectively, into out-of-the-zone of X-ray crystallography and NMR with

respective Z-scores of -9.05, -9.46, -9.96, -8.71 and -8.39.

DISCUSSION

➢ This study resolves the full length structure of human telomerase

reverse transcriptase enzyme.

➢ The predicted models were evaluated using YASARA, Pro-SA and

PDBSum servers.

➢ Furthermore, all models will be considered for MD simulation to

understand and determine the conformational stability.

➢ All models will be subjected to comparative studies with existing

domain structures to determine the optimum model to be considered

for further inhibitory design studies.

➢ This study will assist in designing effective selective inhibitors

targeting highly active telomerase in cancer cells.
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