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Background and Objectives: Januskinase-2 (JAK?2) is an intracellular, non-
Published on: 17 Oct 2025 receptor tyrosine kinase belonging to the family of Janus kinase that also
includes JAK1, JAK3 and TYK2.The recent discovery of JAK2's acquired point

Published by: mutation V617F led to greater understanding its oncogenic role in
Futuristic Publications Myeloproliferative tumors (MPN’S). At 617 position phenylalanine amino acid

was replaced by valine due to mutation. Therefore, aiming abnormal JAK-2 to
2025| All rights reserved. prevent its essential activation will be an optimistic alterative option in the
m treatment of Myeloproliferative tumors.

Methods: In this current study, using computational methods we have designed
Creative Commons 114 novel Quinazoline JAK2 —inhibitors and evaluated them for interaction
Attribution 4.0 International | with the enzyme JAK2 through insilico analysis like prediction of
License. pharmacokinetics & Molecular docking studies.

Results: Among the designed 114 novel Quinazoline JAK2 — inhibitors 98
compounds were shown good activity with better dock scores and good
ADMET properties with no Lipinski rule violation.

Conclusion: Our present study concludes that the designed novel Quinazoline
JAK2 —inhibitors are having potent anticancer activity.

Keywords: JAK2, Myeloproliferative Neoplasms, V-617F, Glide algorithm,
Prime module.
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INTRODUCTION

Januskinase-2(JAK?2) is an intracellular, nonreceptor tyrosine kinase belonging to the family of Janus
kinase that also includes JAKI, JAK3 and TYK2.The recent discovery of JAK2’S acquired point mutation
V617F led to greater understanding of its oncogenic role in Myeloproliferative tumors (MPT’S). At 617 position
phenylalanine amino acid was replaced by valine due to mutation. Therefore, aiming abnormal JAK-2 to prevent
its essential activation will be an optimistic alterative option in the treatment of Myeloproliferative tumors. In
this contemporary study, using computational methods we have drawn 115 novel Quinazoline JAK2 —inhibitors
and estimated them for activity with the enzyme JAK?2 through in silico study.

MATERIALS AND METHODS

Selection and Preparation of Protein

Janus kinase2(JAK2) was retrieved from the RCSB Protein Data Bank(http://www.rcsb.org/pdb/) with
X-ray diffraction resolution of 2.00A°. Preparation of the retrieved protein was performed by using protein
preparation wizard of Schrodinger suite 2010. To satisfy the valencies the metal elements, ions, water
molecules, and internal ligands were removed, and hydrogens were added in the protein. Perfection of loops was
carried out by using PRIME module, and hydrogen bonds were allocated. Energy minimisation /geometrical
optimisation of the preprocessed protein structure were done by employing OPLS2005 with RMSD 0.30.

Selection of Lead Moiety & Designing of Ligands

The lead, Quinazoline derivatives of Janus Kinase2 inhibitor is specified as Lead component because
of its ideal potency, higher bioavailability and till today a smaller number of compounds were synthesized as
JAK2 inhibitors. So, the probability of finding a novel molecule in this category increases.115 ligands were
designed from the Lead compound by modifying the non-pharmacophoric groups like R1, R2, R3. To maintain
the original biological therapeutic activity, all the modifications were primarily done at the non-pharmacophoric
sites of the JAK?2 inhibitors. Chem Draw ultra 12.0 was used to draw these novel ligands. By considering the
SAR properties of the Quinazoline, the novel ligands were designed as inhibitors of JAK2. The structure of the
lead Scaffold and its sites of modification can be seen in FIG-2. A few of the newly designed Ligands along
with their XPG score (highest score to least score) were shown in Table-1.

Table 1: Newly designed Ligands along with their XPG score
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Preparation of Ligands

Ligprep2.4” module of Schrodinger suite 2010 was used to prepare ligands. Using EPIK2.1 module the
ionization in each PH range 7-9 was generated by adding (or) removing protons from the ligand. The glide
module was used when docking was in between ligands to metallo proteins. To carryout energy minimization
OPLS 2005 forcefield. Molecular properties, partition coefficient of all the newly synthesized 114 ligands and
results were tabulated in table 2.

Table 2: In silico predicted Lipinski’s molecular properties of the designed 114 novel Quinazoline JAK2 —

inhibitors
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RECEPTOR-LIGAND INTERACTIONS

GLIDE 5.6 was generally used to perform docking studies. Includes two steps, grid generation and
ligand docking. Three-dimensional grid generation was done by selecting a particular protein residue. Once the
grid was created, molecular docking studies were performed to analyze the protein ligand interactions. Then the
docking score for the energy minimized poses was calculated and tabulated in Table 1.

GScore=0.065*VanderWallsEnergy+0.130*Coulombenergy+Lipophilicterm(hydrophobicinteractions)
+H-bonding+Metalbinding+BuryP (Penalty for buried polar groups) + RotB (Penalty for freezing rotatable
bonds) + Site (Polar interactions in the active site)

RESULTS AND DISCUSSIONS

Drug likeliness of All the Ligands: Insilico drug likeliness was performed using Swiss ADME. All the
ligands showed good Lipinski properties with no violation of Lipinski rule, The results are displayed in table 2.

Molecular Docking Studies

To identify the molecular binding interactions of the analogs with the receptor, all the 114 ligands were
docked into the active binding site of the enzyme JAK?2 using Glide docking algorithm and the resulting XPG
score of the ligands were observed. The docking score of these ligands ranged between -8.620195 (1d5) to -
1.326136 (1a2). The docking result revealed that the ligand 1d5 (Figl) got highest dock score (-8.620195) and
next highest dock scores attained by 1d4 (-8.26312), 1b3 (-8.280792) (fig2). Ligand 1d5 has two hydrogen
bonds with leucine932 and lysine943 at bond distance of 1.837 and 1.860 respectively. Ligand 1b3 has one
hydrogen bond with leucine932 at bond distance of 2.067. All these ligands also showed molecular properties
with good values without violating Lipinski rule. Results of 114 ligand moieties showed the receptor-ligand
complex was stabilized by hydrogen bonds, hydrophobic and electrostatic interactions.

Fig 1:Three dimensional Representation of 1d5 with JAK 2 protein
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Fig-2: Three dimensional Representation of 1b3 with JAK 2 protein

CONCLUSION

Among the designed 114 novel Quinazoline JAK?2 inhibitors 98 compounds were shown good activity
with better dock scores and good ADMET properties with no Lipinski rule violation. Among all the compounds
the ligands 1d5,1d4,1b3 showed highest dock scores with hydrogen bond formation and has good fit with
protein as it showed good molecular properties. Hence these three compounds are considered as lead
compounds in this library of compounds to develop novel quinazoline derivatives as JAK2 inhibitors. Our
present study concludes that the designed novel Quinazoline JAK2 inhibitors are having potent anticancer
activity.
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