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Fig.1 Structures of sulfonylureas inhibitors
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Table 1 Molecule docking results obtained from the calculation with autodock 3. 0 package

Intermolecular  Internal energy

. K
Ligand Dock Mode No. of No. in the Docked ener_g]y / energy/ of ligand/ RMSD/ i
cluster best cluster  (kJ - mol=') (4« mol ™) ()« mol ™) nm Caled. Exp.
CE 1 1/9 77/100 —48.28( -49.41)  —47.20 -2.22 0. 0528
FAD 172 98/100 -50.42( -50.79)  —-47.28 -3.51 0. 0368
I 1/9 77/100 —48.28( —49.41)  —47.20 -2.22 0.0528 3.63x1077
FAD 172 98/100 —50.42( -50.79)  —47.28 -3.51 0.0368 3.50 x10~7 (3.25+0.28) x10~°
FAD + TPP 1/1 100/100 -50.38( -50.79)  -47.37 -3.43 0.0422 3.36x10°7
cs 1 1/1 100/100 -38.74( -38.79)  -37.78 -1.00 0. 0803
FAD 1/1 100/100 —-40.08( —40.12)  -39.16 -0.96 0. 0816
I 1/14 26/100 -40.38( -41.53)  —-39.63 -0.96 1.59 x10
FAD 1/13 42/100 -41.38( -41.63)  -40.63 -1.00 1.06 x10 =% (1.27 £0.17) x10~7
FAD +TPP 1/10 33/100 -41.38( -41.63)  -40.71 -0.92 1.02 x10 ~°
SM | 172 98/100 —45.90( -46.07)  —43.35 -2.72 0. 0658
FAD 1/1 100/100 —-46.65( —46.82)  —44.02 -2.80 0. 0642
I 1/10 86/100 —-46.02( —46.61)  -43.85 -2.76 4.88 x1077
FAD 1/10 87/100 —-46.49( —47.07)  -44.27 -2.80 4.08x1077 (5.08+0.21) x10~8
FAD +TPP 1/8 79/100 —46.44( -46.99)  -44.31 -2.68 4.01x1077
MM 1/1 100/100 -45.65( -45.77)  -43.18 -2.60 0. 0535
FAD 1/1 100/100 -46.82( —46.99)  —44.52 -2.43 0. 0644
I 1730 40/100 -46.28( —46.86)  -44.15 -2.72 7.27 x10 77
FAD 1730 47/100 -47.28( —47.82)  -45.27 -2.51 4.62x1077 (9.40+1.30) x10~°
FAD + TPP 1/27 41/100 -47.28( -47.99)  -45.48 -2.51 4.25 %1077
™ I 172 99/100 -51.17( -51.34)  —-47.53 -3.81 0. 0496
FAD 1/1 100/100 -52.38( —52.55)  —48.87 -3.68 0. 0482
I 1/13 79/100 -49.33( -50.04)  -46.11 -3.98 5.63 x10 77
FAD 1/12 78/100 -50.41( -51.30)  —-47.28 —-4.02 3.52x10°7 (1.14£0.07) x10~7
FAD + TPP 2/13 63/100 —-50.46( —=51.00)  —47.12 -3.90 3.70 x10 77

* Average energy of the best cluster( the lowest docked energy).
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Fig.2 Overlay of five sulfonylurea inhibitors
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Fig.3 Interaction information between yeast AHAS( A) and sulfonylureas inhibitors(B)
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Table 2 Interaction energies of yeast AHAS and sulfonylureas inhibitors in different substituents

and different acceptor manners

Inhibitor VDW (kJ - mol ") ELEC/(kJ + mol ") Substituent
FAD FAD + TPP FAD FAD + TPP

R, CE -2.97 -3.93 -4.02 -0.33 -0.29 -1.13 OCH;,
CS -3.39 -3.85 -3.85 -0.29 -0.29 -0.75 OCH,4
SM -2.26 -2.68 -2.72 0.08 0.04 0.59 CH,4
MM -2.85 -3.72 -3.68 -0.33 -0.25 -1.46 OCH,4
TB -3.05 —-4.14 —-4.14 -0.38 -0.25 -1.00 OCH,4

R, CE -3.64 -3.60 -3.93 0.00 0. 00 -0.59 cl
cS -2.80 -2.80 -3.22 0.00 0. 00 0.96 CH,4
SM -3.35 -3.35 -3.51 0.00 0. 00 0.54 CH,4
MM -3.22 -3.26 -3.56 0. 00 0. 00 0.75 CH,
TB -2.97 -3.05 -3.22 0.00 0.04 0.84 CH,

AIDHIFIZER AT, B SM 1 R, WAL, HAR O AR, WRBUKME R T A, it i
AEAR AR P IR R R AR KPR, R S R, B4 [l ECra), B SR A 25 1) B fE SR B2 3T FAD /Y
Flavin ¥, PEIiA F T SR (3 FARF B AR, TPP N A S 75X MxHERE R A K. TPP INAJS
5 RPURIEE AN, CE 5B s A /R A i, BPEE s /R A AE A 0 28463 - 0. 59 kJ/mol,
X HCE 4 R RIS, B 0 28463 0. 80 kJ/mol. HI T TPP AB AR S, B AHI & /EH
A RESEINTHE TPP BEAR G, T REIE 2R, HAT7E AHAS 5 CE 9% & SR v ml DIHR 3] 58 5
() TPP 43F, T AHAS 5H-E 4 il a0 & & 4 S AR A3 2] 1 U2 TPP [0 7= 4).
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Molecular Docking Study on Interaction Mode Between Yeast AHAS
and Sulfonylureas Inhibitors

LI Qiong, CHEN Pei-Quan, CHEN Lan, SUN Hong-Wei” , SHEN Rong-Xin,
LAI Cheng-Ming, LI Zheng-Ming
(1. Department of Chemistry, 2. Institute of Scientific Computing, Nankai University, Tianjin 300071, China)

Abstract On the basis of the complex structures of AHAS and sulfonylureas inhibitors, systematic molecule
docking study of five sulfonylureas inhibitors to AHAS were performed with autodock 3.0 package. The sys-
tematic docking results indicate that two kinds of docking modes are consistent basically each other, and close-
ly correlated with experimental results as well. The further research reveals that the sequence of docking re-
sults were not affected via the appearance of FAD and TPP. Due to the VDW interaction between R, substitu-
ent and flavin ring of FAD, the docking complex of inhibitors to AHAS became more stable. It was assumed
that the unfavorable electrostatic interaction between the inhibitors and TPP may be the factor which acceler-
ates the degradation of TPP.

Keywords Yeast AHAS; Docking; Sulfonylureas; Interaction mode (Ed.: H, J, Z)



