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Fig.1 Crystallographic structure of the F-box protein TIR1(PDB Entry Code 2P1M(A) and
the mushroom shap of TIR1
The red color symbolizes IAA7.
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Fig.5 Overall view of TIR1-IAA complex
(A) The docked position of IAA without co-factor InsPy in an inactive pocket; (B) the docked position of IAA with

co-factor InsPy in an active pocket
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Fig.6 Hydrogen bond between center water and IAA(A) and comparison of the best conformers
of IAA without center water and with center water(B)
The orthogonal views of IAA. (A) The bule is the crystallographic structure; (B) the red is the best conformer with center water;

(C) the yellow is the best conformer without center water.
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Table 1 Docking results of AutoDock4 and AutoDock3
AutoDock4 AutoDock3
Free energy of binding/(kJ « mol ~") RMSD * /nm Free energy of binding/ (kJ « mol™") RMSD/nm

TAA -28.32 0.17087 -36.33 0.24929
1-NAA -29.08 0.08644 -36.41 0. 18726
2,4-D -25.73 0.31346 -32.43 0.31553
2-NAA -25.90 — -32.56 —

#* RMSD calculated between the lowest engergy conformer in the cluster and the crystallographic structure.
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The orthogonal views of IAA. a. The Bule is the crystal-
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Table 2 Information about clusters of docking *

Estimated inhibition constant K, (298.15 K)/
Ligand Cluster number’  No. in the best cluster Mean binding energy/ (kJ + mol ')

(pmol - L")
TAA 1/2(96% ) 91 -26.86 11.03
1-NAA 1/4(96% ) 52 -26.44 8.19
2,4-D 1/6(57% ) 6 -22.33 31.37
2-NAA 1/8(35% ) 19 -24.55 29.32

# The numbers in parentheses presented the percentage of the best cluster out of 100 runs.
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2-NAA 1 100 YR AP 2 B XHERITEPEAL s B iR AJETEPE D48, X 2-NAA 5524k
KArF TIRL 545 RRESE A K RIGEN S L AIEER, #i45 2-NAA A4 K R TEPEAR 5.



No. 11(Suppl. )  TEKF. Ak F LK TIRI 5wt A kF5-F M40 24 695 F TR 13

3G T B ARRE AL 5 SRS LA B RMSD B LA K AutoDock4 THEZ5 G H HIBERY 7
Table 3 Energy results(kJ - mol ') of docking

Ligand TAA 1-NAA 2,4-D 2-NAA

The lowest binding energy” -28.32 —-29.08 -25.73 -25.89
(1) Final intermolecular energy -29.87 -30.25 -28.24 -27.61
(2) Final total internal energy -1.38 -1.34 -2.01 -1.13
(3) Torsional free energy 2.30 2.30 3.41 2.30
(4) Unbound system$s energy -0.63 -0.21 -1.05 -0.54
vdW + Hbond + desolv. energy -16.84 -17.18 -15.71 -17.68
Electrostatic energy -0.46 -0.42 -1.09 -0.21
RMSD*/nm 0.17087 0.08644 0.31346 —

a. The lowest binding energy = (1) + (2) + (3) = (4); b. RMSD calculated between the lowest engergy conformer in the best cluster and
the crystallographic structure.
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Fig.8 2D scheme of interactions between auxins and surrounding residues of TIR1 generated by LIGPLOT

& Hydrophobic interaction; the dashed lines represent hydrogen bonds and their lengths.
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Table 4 Reside numbers of hydrogen bonds and hydrophobic interaction

Ligand Number of hydrogen bond Number of hydrophobic interaction
TAA 4 8
1-NAA 2 8
2,4-D 3 4
2-NAA 2 9
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Table 5 Reside numbers of hydrogen bonds and hydrophobic interaction between auxins and IAA7 susbtrate

Number of Number of hydrophobic Number of Number of hydrophobic
Ligand Ligand
hydrogen bond interaction hydrogen bond interaction
IAA 1 2 2,4-D 1 2
1-NAA 0 1 2-NAA 0 1
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Docking to Explore the Interactions Between the
Receptor TIR1 and Four Auxin Plant Hormones

JIA Xue-Bing, WANG Teng, SUN Hong-Wei "
(College of Chemistry, Nankai University, Tianjin 300071, China)

Abstract In this study, according to the classification and activity of auxin plant hormones the authors carry
out docking experiments with four auxins, TAA, 1-NAA, 2,4-D, 2-NAA, and the receptor. The docking ex-
periments are implemented step by step. First, the significant of co-factor InsP, and center water in the mecha-
nism of auxins are explored by docking; second, the experiments that compared with the docking rusulis of two
situations involving fully rigid and selective flexible of active residue of the receptor TIR1 illuminate that selec-
tive flexibility docking by AutoDock4 reports more rational results, so that, AutoDock4 dockings are imple-
mented with TIR1-Auxins; third, AutoDock4 docking by TIR1-Auxins-Aux/TAA illuminates that auxin as a
molecular glue” enhances the interaction between TIR1 receptor and Aux/IAA substrate by the weak interac-
tions, such as hydrogen bond and hydrophobic interaction, furthermore, the weak interactions between recep-
tor protein and ligands greatly influence on auxin activity of auxin ligands.

Keywords Docking; Auxin; F-box protein TIR1; Hydrogen bond; Hydrophobic interaction



