SUPPLEMENTARY METHODS

Ligand preparation

Ligprep of Schrodinger suite [1] was used for ligand
preparation in which 2D SDF files were converted into
3-dimentional SDF format with correct chiralities. The
tautomeric, ionization states were generated by Epik at
7.0 +2.0 pH units and valences were filled by hydrogen
atoms to prevent covalent binding with the receptor.
Geometry minimization was done using the OPLS 2005
force field and compounds were further filtered on the
basis of geometrical parameters.

Protein preparation

The protein structure was prepared for docking studies
using Protein Preparation Wizard in Maestro v9.2 [2].
The protein was preprocessed by removal of water
molecules, addition of hydrogen atoms, assigning bond
orders and termini capping. The heteroatom present in
the co-crystal structure of SRPK1 complex with
SERPIN340 (PDB ID: 4WUA) were deleted. The
internal H-bond network was optimized using H-bond
assignment tool. Further restrain of heavy atoms was
performed by impref utility in the OPLS 2005 force
field.

Grid generation

The grid enables to exclude the undesirable residue
present near the receptor volume or docking site and
which may interact with ligand. Receptor Grid
Generation panel of Schrodinger suite was used and
grid points were defined on the basis of specified
residues at the binding pocket which were either
involved in active site or interacting with ASF/SF2. The
non covalent interactions like hydrogen bonds to
aromatic hydrogens and halogens were considered and
grid was generated in predefined settings under the
OPLS 2005 force field.

Molecular docking

The Glide module [3] was used for molecular docking.
10,919 ligand structures entered the critical docking
phase and at most 5 poses per ligand were considered,
the generated grid helped is defining the receptor for
screening of ligands. Monte Carlo-based algorithm was
applied for the pose and score of each hit. The docking
results were exported to maestro 9.5, the best pose and
molecular descriptors of lead compounds, the
interactions like H-Bond, m-m stacking, hydrophobic
interactions, electrostatic interactions, and energy of the

docking model were cumulatively considered for
selection of the novel compounds.

Molecular dynamics simulations

For each system the topology of protein was generated
using GROMOS 9653a6 force field, while ligands
topology was generated using ProDRG server [4].
All the systems were solvated using Simple Point
Charge (SPC) Model in a dodecahedron box.
Moreover, amounts of Na® and Cl- corresponding
to a concentration of 0.1 M were added to the system
to mimic the cellular environment using the genion
tool. At the beginning stage, energy optimization
was used to eliminate the system’s atomic coordinates
from overlapping by choosing the steepest descent
method for maximum 5000 steps (Fmax < 100 kJ-mol~
Inm™). Longrange electrostatic forces were calculated
by Particle Mesh Ewald method [5]. A 1.0 nm radius
cut-off was considered for the computation of
Lennard-Jones and Coulomb interactions. Then the
position restraint simulation of 500ps was carried out
under NVT and NPT conditions. Finally, all the
systems were introduced to MDS. A 2fs interval was
given for saving the coordinates. The root mean square
deviation (RMSD), root mean square fluctuation
(RMSF), radius of gyration (RG) and hydrogen bond
(Hbond) were calculated using g rms, g rmsf,
g covar, g hbond. The trajectories were analyzed by
Visual Molecular Dynamics [6] and Chimera [7].
Origin [8] was employed for originating and
visualizing the plots.
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