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A Figure 1. Docking complex of 
the first two clustered solutions 
between STAT3 and luteolin-7-
glucoside. The luteolin-7-
glucoside molecules, hosted on 
crevices on the STAT3 surface, 
are depicted by spacefill
representations while the 
protein model is shown as a 
cartoon representation 
coloured by secondary structure 
(red spiral a-helix, yellow arrow 
b-strand, green tube random 
coil). The third solution is not 
shown because luteolin 
occupies the same site as the 
second solution (the one below 
in the figure), but with a 
different conformation
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Simulation methods

Model building

In the absence of the human STAT3 X-ray structure, the crystal structure of the phosphorylated STAT3

from Mus musculus, deposited in the Protein Data Bank (PDB, http://www.rcsb.org/pdb) with PDB ID

code 1BG1 (Becker et al., 1998), has been used as a template to achieve the model structure. The

model has been generated using the SWISS-MODEL protein modelling tool (swissmodel.expasy.org)

(Biasini et al., 2014) and has been used as a receptor for the molecular docking analysis. Due to the

high identity and coverage between the two sequences (100% and 64%, respectively) the overall

structure is well identified by the modelling procedure making the structure appropriate for the

simulative docking analysis.

Molecular Docking procedure

Protein-ligand molecular docking has been used to predict the complexes between the human

STAT3 model and luteolin-7-glucoside. The docking simulations have been executed using the

AutoDock Vina 1.1.2 program (Trott and Olson, 2010), through the AutoDock/Vina PyMOL plugin

(http://wwwuser.gwdg.de/~dseelig/adplugin.html) (The PyMOL Molecular Graphics System Version

1.5.0.4. Schrödinger, LLC; Seeliger and de Groot, 2010). The luteolin-7-glucoside SDF file, downloaded

from the PubChem compound database (https://pubchem.ncbi.nlm.nih.gov), has been converted into

mol2 file and completed with missing hydrogen atoms using the Open Babel program (O’Boyle et al.,

2011). In a first docking simulation, in the absence of the human enzyme structure, the STAT3 model

has been used as receptor. The simulation has been performed using the Genetic Algorithm with local

gradient optimization (Trott and Olson, 2010). The docking box (dimensions x = 131.25; y = 105.00; z =

168.75 Å) contains the whole STAT3 modelled monomer to evaluate the presence of possible binding

sites over the protein surface.

Simulative results

The molecular docking analysis detects a binding energy of over -8.0 kcal/mol for the first three

clustered solutions in crevices on the STAT3 surface and of over -7.0 kcal/mol for the remaining seven

solutions, confirming that luteolin-7-glucoside may block the activity of STAT3. Computational

modelling shows that luteolin-7-glucoside could bind to the SH2 domain of STAT3, albeit with a less

intense binding energy solution (-7.0 kcal/mol), suppressing the dimerization mechanism.
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