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Computational Identification of Potential RET Inhibitors for Targeted 

Lung Cancer Therapy through Molecular Docking and ADMET Profiling 

Abstract 

Lung cancer, a leading cause of cancer-related mortality, often involves aberrations in the RET 

(Rearranged during Transfection) gene, making it a critical target for therapeutic intervention. 

This study aims to identify potential small molecule inhibitors for the RET protein through 

molecular docking, to enhance treatment options for RET-associated lung cancer. The 3D 

structure of the RET protein was obtained from the PDB database, and a library of 901 ligand 

molecules was sourced from SelleckChem. Refinement of this library using FAF-Drugs4 

resulted in 266 molecules suitable for further analysis based on drug-like properties and 

ADMET profiles. Molecular docking simulations revealed that seven out of ten ligands formed 

at least one hydrogen bond with the RET protein, with Pyracarbolid exhibiting the highest 

number. Fenuron heptanoate, Bis(phenylthioureido)carbamoyl-ethanediyl, Fluorolintane, and 

Sulfanilamide-4-chlorobenzoyl chloride showed moderate interactions, while Phthalimide and 

Thalidomide formed the fewest hydrogen bonds. This study's docking analysis identified 

potential lead compounds with favorable binding characteristics, contributing to our 

understanding of ligand-receptor interactions and offering insights into the design of new drugs 

targeting the RET protein receptor. 

Keywords: Molecular Docking, RET gene, Lung cancer, Inhibitors and Ligands. 

 

 

 

 



INTRODUCTION 

The RET oncogene, short for "REarranged during Transfection," was discovered in 1985 when 

human lymphoma DNA was transfected into NIH3T3 cells, leading to the identification of a 

new transforming gene1. This transforming gene was created by the recombination of two 

unlinked human DNA sequences during transfection2. The RET proto-oncogene encodes a 

transmembrane receptor tyrosine kinase and its alterations can lead to various cancers and 

developmental disorders1. Gain-of-function mutations resulting from gene rearrangements 

have been observed in papillary thyroid carcinoma, non-small-cell lung carcinoma, and other 

cancers. On the other hand, point mutations are responsible for hereditary cancer syndrome, 

multiple endocrine neoplasia type 2, and sporadic medullary thyroid carcinoma3. The RET 

proto-oncogene codes for a receptor tyrosine kinase for members of the glial cell line-derived 

neurotrophic factor (GDNF) family of extracellular signaling molecules4. Loss-of-function 

mutations in RET are associated with Hirschsprung's disease, while gain-of-function mutations 

are associated with various types of human cancer5. The RET gene is located on chromosome 

10 (10q11.2) and consists of 21 exons6. The natural alternative splicing of the RET gene results 

in the production of three different isoforms of the protein RET: RET51, RET43, and RET9, 

which contain 51, 43, and 9 amino acids in their C-terminal tail, respectively2,4. 

The Rearranged during Transfection (RET) gene is associated with certain types of cancers, 

and drugs targeting the RET kinase have been developed. However, the effectiveness of some 

inhibitors has been limited due to secondary mutations and activation of different pathways6. 

New drugs are being investigated and showing promise for patients with these mutations7. The 

mutation and fusion of the RET gene are found in thyroid and non-small cell lung cancers3,4. 

A study aimed to identify potential RET inhibitors for lung cancer therapy using molecular 

docking techniques to evaluate their binding affinity and interactions with the RET protein3,8. 



Additionally, the study sought to assess the absorption, distribution, metabolism, excretion, 

and toxicity properties of the inhibitors to ensure their suitability for drug development. 

Molecular docking is a computational technique used in the field of structure-based drug 

design. It involves predicting and analyzing the interaction between a small molecule (ligand) 

and a target protein (receptor). This process helps predict the best orientation and arrangement 

of the ligand when bound to the receptor and estimates the strength of the binding (affinity)9. 

Molecular docking has gained widespread adoption in drug design research due to its potential 

to provide insights into the potential effectiveness of various drug molecules and their 

interactions with specific biological targets10. Additionally, the emergence of reverse molecular 

docking technology offers an opportunity to improve drug target predictive capacity and gain 

a deeper understanding of the molecular mechanisms related to drug design. This technique 

takes into account the complementarity of the ligand and receptor and their pre-organized 

structures to reveal the binding affinity and the specific interactive mode11. By simulating the 

binding process, molecular docking provides valuable insights into how molecules interact at 

the atomic level, aiding in the design of new drugs and understanding molecular recognition 

processes7. 

Kinase Activation 

RET is the receptor for GDNF-family ligands (GFLs). In order to activate RET, GFLs first 

need to form a complex with a glycosylphosphatidylinositol (GPI)-anchored co-receptor7. The 

co-receptors belong to the GDNF receptor-α (GFRα) protein family and include GFRα1, 

GFRα2, GFRα3, and GFRα412. Each member of the GFRα family exhibits a specific binding 

activity for specific GFLs. When the GFL-GFRα complex forms, it brings together two 

molecules of RET, leading to the trans-auto phosphorylation of specific tyrosine residues 

within the tyrosine kinase domain of each RET molecule6,8. Mass spectrometry has shown that 

Tyrosine900 (Tyr900) and Tyrosine905 (Tyr905) within the activation loop (A-loop) of the 



kinase domain are sites of autophosphorylation. Phosphorylation of Tyr905 stabilizes the active 

conformation of the kinase, which then leads to the auto-phosphorylation of other tyrosine 

residues mainly located in the C-terminal tail region of the molecule13. 

RET Fusion in Human Cancers  

RET fusion with other partner genes has been found in various human cancers, such as papillary 

thyroid carcinoma (PTC) and non-small cell lung cancers (NSCLCs)10. RET fusion has been 

identified in 5%–35% of adult PTCs, with the most frequent rearrangement observed with the 

CCDC6 gene13. Both RET and CCDC6 genes are located on the long arm of chromosome 10, 

and this gene fusion is caused by intra-chromosomal inversion8,10. Other 5′ partner genes for 

RET fusion in PTC include PRKAR1A, NCOA4, GOLGA5, TRIM24, TRIM33, KTN1, and 

RFG9. These genes, except for NCOA4, which is located on chromosome 10, form fusions 

with RET through inter-chromosomal translocation12. 

MATERIALS AND METHODS 

During this research study, materials used include software and Tools (Molecular Docking 

Software, Molecular Modelling Software, Protein-Ligand Interaction Software, Drug 

Refinement Tool, Database Access), Hardware (A computer system with a multi-core 

processor), and  Data (Protein Structure: 3D structure of the RET protein and Ligand 

Structures). 

Retrieval of Data  

The amino acid sequence (protein) of RET containing 1114 amino acid sequence was obtained 

from Alphafold protein structure database14, as the structure present in UniProt database15 was 

found to be incomplete structure. The Alphafold protein structure database was visited for the 



3D (Three Dimensional Structure) structure of the RET protein, the structure was successfully 

retrieved.  

Chemical Compound Library Preparation 

To explore a diverse set of potential ligands, we retrieved a large compound library from the 

Selleckchem database16. The database contains a large collection of small organic molecules 

that have the potential to interact with the RET protein receptor. A total of 901 anti-cancer drug 

molecules were downloaded in SDF (Structure-Data File) format and then converted into 

PDBQT using bank formatted from RPBS web portal17. 

Data Processing  

Protein Preparation 

Before docking, the receptor structure obtained from the PDB needed to be pre-processed and 

prepared. This involved converting the receptor structure from the PDB format to a suitable 

format compatible with the docking software. Autodock Vina was used to clean the protein 

structure by removing water molecules, adding missing hydrogen atoms, correcting structural 

errors, adding Kolman charges, and performing energy minimization to relieve steric strain. 

The prepared receptor structure was then saved in the appropriate format (e.g., PDBQT) for 

subsequent docking experiments.. 

Ligand Preparation 

FAF-Drugs417 tool was used to refine and filter the molecules based on ADMET (Absorption, 

Distribution, metabolism, Excretion, and Toxicity) properties, reducing the number to 266 

accepted molecules. Open Babel18 was used in converting the ligand structures to 3D 

conformations, assigning proper protonation states and tautomers, and performing energy 

minimization of the ligands. Out of the filtered molecules, those with poor ADMET profiles 



were excluded narrowing the list to 10 candidates with the most favorable profiles. The key 

criteria employed were: molecular weight (Ideal range: 200-500 Daltons), LogP (lipophilicity; 

Ideal range: 0-5), Number of Hydrogen Bond Donors (≤ 5), Number of Hydrogen Bond 

Acceptors (≤ 10), Topological Polar Surface Area (TPSA; ≤ 140 Å²), solubility and Fractional 

sp3 hybridization. The ligand compound was separated in a suitable format (e.g., PDB or 

PDBQT) for molecular docking experiments 

Molecular Docking 

The molecular docking simulations were performed using AutoDock Vina, a widely used 

software tool for molecular docking19. The prepared receptor structure and ligands were used 

as input for the docking simulations. We set the docking parameters, including the grid center 

and size, exhaustiveness of the search algorithm, and any specific constraints or considerations 

based on the receptor's binding site, the blind Docking (docking of a ligand onto the entire 

surface of a protein without prior knowledge of the target binding pocket)20  was performed. 

The docking simulations were conducted for each ligand against the RET protein receptor using 

AutoDock Vina. This process thoroughly explored the conformational space of each ligand 

within the receptor's binding site, resulting in multiple potential binding poses (9) for each 

ligand. The docking scores, which represent the binding affinity of each ligand, were 

documented and are presented in the results table. 

Analysis of Docking Results 

The results of the docking study, which include the docking scores and binding modes of the 

ligands, were examined to assess the potential ligands for the RET protein receptor. The 

docking scores provided a numerical measure of the ligand's binding strength, with lower 

scores indicating stronger binding affinity. The binding modes were visually evaluated to 

identify the important interactions between the ligands and the receptor. Key residues involved 



in ligand binding, such as hydrogen bonding and hydrophobic interactions, were identified. 

The analysis aimed to comprehend the structural basis of ligand-receptor interactions, evaluate 

the quality of the binding positions, and recognize ligands with favorable binding properties.. 

Evaluation of Potential Lead Compounds 

After evaluating the docking scores and analyzing the binding modes, we have identified 

potential lead compounds with high binding affinities and favorable interactions with the RET 

protein receptor. These compounds show promise as candidates for further optimization and 

development into therapeutic agents targeting the RET protein receptor.. 

RESULT 

Table 1. Physiochemical and Pharmacokinetic Properties of Chemical Compounds 
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Table 2: Chemical Structures and bioactive Role of the Ligand Molecules 

S/N Ligand 

Molecules 

Chemical Structures Bioactive Role Smiles 

1 

Phthalimide 

Used as 

intermediates in the 

synthesis of 

pharmaceuticals; 

potential for 

antitumor activity21 

Nc1cccc2C(=O)N(Cc12)C1CC

C(=O)NC1=O 

2 

Thalidomide 

Potential 

antibacterial and 

antifungal 

properties22 

Cc1[nH]c2ccccc2c1CCNCc1cc

c(\C=C\C(=O)NO)cc1 

3 

Lenalidomide 

Inhibitor of protein 

kinases, potential 

anti-cancer 

activity23 

CC(C)[C@H](C(=O)Nc1ccc(c

c1)C(=O)NO)c1ccccc1 

4 

Etazolate 

Potential as anti-

inflammatory and 

anticancer agents24 

Oc1cccc(c1)-

c1nc(N2CCOCC2)c2oc3ncccc

3c2n1 

5 

Fenuron 

heptanoate 

Potential use in 

treating 

neurodegenerative 

diseases25 

ONC(=O)CCCCCCC(=O)Nc1

ccccc1 



6 

Bis(phenylthi

oureido)carba

moyl-

ethanediyl 

Potential 

antidiabetic agents 

due to enzyme 

inhibition26 

CN(NC(=O)CC(=O)NN(C)C(

=S)c1ccccc1)C(=S)c1ccccc1 

7 

Pyracarbolid 

Potential anti-

inflammatory and 

anticancer 

activities27 

Nc1ccccc1NC(=O)c1ccc(CNC

(=O)OCc2cccnc2)cc1 

8 

Fluorolintane 

Anticancer and 

potential 

antidepressant 

activity28 

COC1=CC(=NC1=Cc1[nH]c(

C)cc1C)c1cc2ccccc2[nH]1 

9 

GSK-3β 
Inhibitor II 

Potential inhibitors 

of cancer cell 

proliferation29 

NC(=O)c1ccc(cc1)-

c1nc(c([nH]1)-c1ccccn1)-

c1ccc2OCOc2c1 

10 

Sulfanilamide

-4-

chlorobenzoy

l chloride 

Potential 

antibacterial and 

anticancer agents30 

CS(=O)(=O)c1ccc(C(=O)Nc2c

cc(Cl)c(c2)-c2ccccn2)c(Cl)c1 

 

 

 

 

 



Table 3. Docking Result with Chemical Compounds. 

Ligand Molecules    Binding Affinity                   rmsd/ub                           rmsd/lb 

Phthalimide                          -7.8                               0                               0 

Thalidomide                          -8.4                               0                               0 

Lenalidomide                          -7.6                               0                               0 

Etazolate                          -7.6                               0                               0 

Fenuron heptanoate                          -5.6                               0                               0 

Bis(phenylthioureido)carbamoyl-

ethanediyl 

                         -5.8                               0                               0 

Pyracarbolid                          -7.8                               0                               0 

Fluorolintane                          -7.1                               0                               0 

GSK-3β Inhibitor II                          -6.8                               0                               0 

Sulfanilamide-4-chlorobenzoyl 

chloride 

                         -7.2                               0                                0 

 

 

 

 

 

 

 

 



Table 4. Molecular Docking Analysis with Discovery Studio Visualization Software 

Docking 

Software 

Visualization 

Software 

Protein Ligand Binding 

Affinity 

(Kcal/mol) 

Amino 

Acid 

Residue 

with H-

Bond 

Interaction 

Amino Acid 

Residue with 

Hydrophobic 

and other 

Interaction 

(A is Protein 

Chain) 

Auto 

Dock 

Vina 

Discovery 

Studio 

RET 

(P07949) 

Phthalimide 

-7.8 

GLU775A ASP892A, 

LEU881A, 

LYS758A, 

VAL738A 

   Thalidomide 

-8.4 

GLU902A  

   Lenalidomide 

-7.6 

 ALA301A, 

ALA349A, 

PHE299A, 

VAL340A 

    Etazolate 

 

-7.6 

 ALA756A, 

ARG813A, 

ARG878A, 

LEU881A, 

LYS758A, 

PHE735A, 

SER811A, 

VAL738A 

   Fenuron heptanoate 

-5.6 

ARG234A, 

PHE346A 

ARG348A, 

GLU235A, 

LYS236A, 

SER345A 

   Bis(phenylthioureido)carbamoyl-

ethanediyl 

-5.8 

GLU775A, 

SER891A 

ARG878A, 

ASP892A, 

LEU881A, 

LYS758A, 

PHE735A, 

VAL738A 

   Pyracarbolid 

-7.8 

ARG878A, 

ASN879A 

SER811A,  

PHE735A 



   Fluorolintane 

           -7.1 

ARG813A, 

SER891A 

ARG878A, 

ALA756A, 

ASN879A, 

ASP892A, 

GLY814A, 

LEU881A, 

LYS758A, 

PHE735A, 

SER811A, 

VAL738A, 

VAL804A  

   GSK-3β Inhibitor II 

-6.8 

 LEU730A, 

PHE735A 

   Sulfanilamide-4-chlorobenzoyl 

chloride 

-7.2 

ALA807A, 

GLU805 

LEU730A, 

PHE735A, 

VAL738 

 

The drug likeliness and physicochemical properties of the test compounds were analyzed using 

the online FAFDrug4 bank formatter. The results are presented in Table 1, which shows the 

Lipinski description of the small molecules to be screened. The results ensure that the 

compounds comply with Lipinski’s rule of five31, which is widely used to assess the likelihood 

of a compound’s success as an orally active drug. The criteria follow the parameters: molecular 

weight (MW) should be less than or equal to 500 Daltons, calculated LogP (partition 

coefficient) should be less than or equal to 5, number of hydrogen bond donors (NumHDonors) 

should be less than or equal to 5, and the number of hydrogen bond acceptors 

(NumHAcceptors) should be less than or equal to 10. If a compound has less than two 

violations, it is labeled as ‘Yes,’ indicating that it is likely to possess drug-like properties. The 

prediction results are presented in Table 1. Out of 901 candidate molecules, 266 molecules 

were classified as ‘Active’. Interestingly, only 3.76% (10/266) of the ‘Active’ compounds 

passed the Ro5 criteria for druglikeness. 



Table 2 presents the docking results for 10 ligands against the RET protein, with each ligand 

having 9 docking poses. These results offer insights into the potential of these ligands as 

anticancer agents. The best docking pose (Mode 1) for each ligand was identified based on the 

highest binding affinity, measured in kcal/mol (with more negative values indicating stronger 

binding), and the RMSD values (indicating the degree of deviation from the best pose)32. Based 

on this analysis, ligand 2 demonstrated the strongest binding affinity at -8.4 kcal/mol, 

suggesting the highest potential for interaction with the RET protein among the ligands tested. 

Ligand 1 and 7 closely followed with an affinity of -7.8 kcal/mol, also displaying strong 

binding potential. Therefore, ligands 2, 1 and 7 are the most promising candidates due to their 

high binding affinities.  

        

Figure 1A: Phthalimide Interaction with RET                          Figure 1B: Thalidomide Interaction with RET 
 

 

Figure 2A: Lenalidomide Interaction with RET                   Figure 2B: Etazolate Interaction with RET 



 

Figure 3A Fenuron heptanoate & RET             Figure 3B: Bis(phenylthioureido)carbamoyl-ethanediyl & RET 

 

 

Figure 4A: Pyracarbolid Interaction with RET                       Figure 4B: Fluorolintane Interaction with RET 
 

 

                

Figure 5A: GSK-3β Inhibitor II & RET                Figure 5B: Sulfanilamide-4-chlorobenzoyl chloride & RET 

 

 

 

 

 



DISCUSSION 

Certain ligands exhibit the highest potential for effective inhibition of the RET protein, which 

could lead to improved anticancer efficacy33. Among these, Ligands 2, 1 and 7 demonstrate the 

strongest interactions with the RET protein, indicating their high potential for effective binding 

and enhanced anticancer activity34. Ligands 3 and 4 also show significant binding strength, 

with affinities of -7.6 kcal/mol, positioning them as promising candidates for further 

investigation (Table 3). On the other hand, Ligands 5 and 6 have lower binding affinities of -

5.6 kcal/mol and -5.8 kcal/mol, respectively, suggesting that they may have less potential as 

effective anticancer agents compared to the others. These results suggest that Ligands 2, 1, 7, 

3 and 4 are more likely to be effective as anticancer agents compared to Ligands 5 and 6. The 

RMSD (Root Mean Square Deviation) values of 0.000 for all the best poses (Table 3) indicate 

that each ligand's optimal pose is incredibly stable and consistent in its positioning and 

conformation35. This suggests that the conformation of the best pose for each ligand shows no 

deviation, making it easy to directly compare their affinities36. The consistent RMSD values of 

0.000 across all best poses not only support the reliability of the docking results but also 

indicate the stable binding pose of each ligand33. 

The analysis of the protein-ligand interaction revealed that Phthalimide forms a conventional 

hydrogen bond with RET and participates in hydrophobic interactions with several RET 

residues (Figure 6A). Notably, Phthalimide exhibits an ability to interact with RET, 

establishing a hydrogen bond with GLU775A. Furthermore, this compound demonstrates 

multiple hydrophobic interactions, including pi-sigma, alkyl, and pi-alkyl, as well as 

unfavorable donor-donor interactions ASP892A, LEU881A, LYS758A, VAL738A as 

illustrated in the accompanying Figure 6A. Phthalimide has been recognized not only as an 

intermediate in pharmaceutical synthesis but also for its potential antitumor activity and its role 

as a significant RET protein inhibitor21,37. It is evident that hydrogen bonds play a pivotal role 



in protein-ligand binding32, as revealed through simulation trajectories. Similarly, the potential 

of Thalidomide as an inhibitor of the RET protein was investigated (Figure 6B). The study 

specifically focused on analyzing the hydrogen bonding interactions of Thalidomide with the 

RET kinase domain. The findings revealed that Thalidomide formed significant hydrogen 

bonding interactions with key residues, which are detailed in Table 4. Further analysis showed 

that Thalidomide exhibited both hydrogen bonding and pi-anion interactions with GLU902A 

residues. Notably, the 2D diagram in Figure 6B illustrated that Thalidomide did not participate 

in hydrophobic interactions. These results provide valuable insights into the potential of 

Thalidomide as an important compound known for its antibacterial, antitumor, and antifungal 

properties22,38. In a similar manner, Lenalidomide has been observed to interact with specific 

residues within the RET kinase domain, namely ALA301A, ALA349A, PHE299A, and 

VAL340A (Figure 7A). These interactions have been documented in previous studies23. 

Furthermore, the compound functions as an inhibitor of protein kinases, suggesting potential 

anti-cancer properties39. In addition, it demonstrates hydrophobic interactions with pi-sigma, 

pi-pi stacked, and pi-alkyl moieties within various residues of the RET kinase domain, as 

revealed in their 2D in Figure 7A interaction plots. 

 



 

 

Furthermore, it was observed that compound Etazolate exhibited a strong binding affinity with 

the RET protein, measuring at -7.6 kcal/mol (Table 4). Additionally, research has indicated 

that Etazolate may play a significant role in anti-inflammatory and anticancer properties24,40. 

Notably, despite not forming a hydrogen bond, Etazolate engages in various interactions with 

several RET residues, including pi-sigma, pi-pi stacked, pi-alkyl, alkyl, and unfavorable donor-

donor interactions with ALA756A, ARG813A, ARG878A, LEU881A, LYS758A, PHE735A, 

SER811A, and VAL738A residues (Figure 7B). It was equally found that Fenuron heptanoate 



and Bis(phenylthioureido)carbamoyl-ethanediyl interact significantly with the RET protein. 

There are hydrogen bond interactions with ARG234A, PHE346A, and GLU775A, and 

SER891A respectively (Figure 8A and 8B). Additionally, hydrophobic bond interactions exist 

between ARG348A, GLU235A, LYS236A, SER345A amino acid residues of RET and 

ARG878A, ASP892A, LEU881A, LYS758A, PHE735A, VAL738A respectively. The 

hydrophobic bonds formed between Fenuron heptanoate and RET residues include pi-anion, 

pi-alkyl, alkyl, and carbon hydrogen bond. Bis(phenylthioureido)carbamoyl-ethanediyl formed 

pi-sigma, pi-pi stacked, pi-alkyl, alkyl, and unfavorable donor-donor interactions. Fenuron 

heptanoate is known for its potential use in treating neurodegenerative diseases25,35, while 

Bis(phenylthioureido)carbamoyl-ethanediyl serves as potential antidiabetic and anti-tumor 

agent due to enzyme inhibition38,41.  

 

 



 

 

 

Significant effects were observed in the interaction between the RET protein and Pyracarbolid. 

It was noted that Pyracarbolid has important anti-inflammatory and anticancer activities42. 

During the interaction with the RET protein, Pyracarbolid forms hydrogen bond interactions 

with ARG878A, ASN879A, and SER811A residues, as well as pi-pi stacked hydrophobic 

interactions with PHE735A as presented in fig. The result showed Fluorolintane, had strong 

binding (-7.1 kcal/mol) with RET protein (Table 4). Research on Fluorolintane has shown it 



significant role as anticancer and potential antidepressant effect43. Fluorolintane formed a 

hydrogen bonds with ARG813A, SER891A and pi-pi stacking interaction with PHE735A with 

RET protein residue. It interacted hydrophobically bear pi-alkyl, pi-sigma, van der Waals, pi-

cation  and pi-donor hydrogen bond with ARG878A, ALA756A, ASN879A, ASP892A, 

GLY814A, LEU881A, LYS758A, SER811A, VAL738A, VAL804A RET residues (Figure 

9A). Similarly, for GSK-3β Inhibitor II and Sulfanilamide-4-chlorobenzoyl chloride the result 

indicated that,  GSK-3β Inhibitor II does not formed a conventional hydrogen bond with RET 

but formed pi-sigma, pi-pi stacked, pi-alkyl, pi-sigma and carbon-hydrogen bond hydrophobic 

interactions with many RET residues including LEU730A and PHE735A (Figure 9B). On the 

other hand, Sulfanilamide-4-chlorobenzoyl chloride formed two conventional hydrogen bond 

with ALA807A and GLU805 residues, alkyl and pi-alkyl hydrophobic interaction with 

LEU730A and VAL738 respectively and pi-pi stacked with PHE735A as shown in figure 10A.   

Both the compounds were known and identified for their vitality as drugs molecules, the 

former, research identifies its potentiality as inhibitors of cancer cell proliferation40,44 and the 

latter serve as antibacterial and anticancer agent37. 

 



 

 

 



 

During the simulations, it was found that seven out of ten ligands were capable of forming at 

least one hydrogen bond. Notably, Pyracarbolid exhibited the highest number of hydrogen 

bonds. The ligands Fenuron heptanoate, Bis(phenylthioureido)carbamoyl-ethanediyl, 

Fluorolintane, and Sulfanilamide-4-chlorobenzoyl chloride demonstrated moderate 

interactions, while Phthalimide and Thalidomide formed the lowest number of hydrogen 

bonds.  

Conclusion 

This study used molecular docking techniques to search for new ligands for the RET protein 

receptor. By analyzing docking scores and binding modes, the study identified potential lead 

compounds with favorable binding characteristics. The findings contribute to our 

understanding of ligand-receptor interactions and offer insights into designing new drugs that 

target the RET protein receptor. 

 

 

 



Abbreviations List 

Abbreviations Full Name 

RET Rearranged during Transfection 

NIH3T3 - 

GDNF Glial cell line-Derived Neurotrophic Factor  

GFLs GDNF-family ligands  

GFRα GDNF receptor-α  

GPI Glycosylphosphatidylinositol  

PTC papillary thyroid carcinoma   

 NSCLCs Non-Small Cell Lung Cancer 

SDF Structure-Data File 

PRKAR1A Protein Kinase cAMP-Dependent Type I Regulatory Subunit Alpha 

NCOA4 Nuclear Receptor Coactivator 4 

GOLGA5 Golgin A5 

TRIM24 Tripartite Motif Containing 24 

TRIM33 Tripartite Motif Containing 33 

KTN1 Kinectin 1 

RFG9 GTPase IMAP Family Member 9 

UniProt Universal Protein Resource. 

PDBQT Protein Data Bank Partial Charge (Q) and Atom Type (T) 

ADMET Absorption Distribution metabolism Excretion and Toxicity 

RPBS Receptor-Ligand Binding Simulation 

 LogP Lipophilicity 

Fsp3 Fractional SP3 Hybridization 

TSPA Topological Polar Surface Area 

MW Molecular Weight 

HBD Hydrogen Bond Donor 

HBA Hydrogen Bond Acceptor 

Ro5 Rule of Five 

rmsd Root Mean Square Deviation 

ALA Alanine 

ARG Arginine 

ASN Asparagine 



ASP Aspartic acid 

GLU Glutamic acid 

GLY Glycine 

LEU Leucine 

LYS Lysine 

PHE Phenylalanine 

SER Serine 

VAL Valine 
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