Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2016

Supporting information

Theoretical Study of the Hydrolysis Mechanism of Dihydrocoumarin Catalyzed
by Serum Paraoxonase 1 (PON1): Different Roles of Glu53 and His11S5 for

Catalysis

Beibei Lin?, Hao Su?, Guangcai, Ma?, Yongjun Liu®*, Qiangian Hou®

aSchool of Chemistry and Chemical Engineering, Shandong University, Jinan, Shandong 250100, China

bShandong Non-metallic Materials Institute, Jinan, Shandong 250100, China

Figure S1. The constructed solvation model for the MD simulation.
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Figure S2. Time dependencies of the root-mean-square deviation (RMSD) for the backbone atoms
of PON1.
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Figure S3. Energy profile for the scanning of the second step in path a . X-axis refers to the
distances of scanning radius (R). R =R¢1.05-Roz-na-Rei1-06.
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Figure S4. Distances between Ca?" and the carboxyl oxygen of Glu53 in Path a, Path b and

Path_c.



Table S1 Natural Population Atomic Charges of selected atoms in species for PON1-substrate
complex in Path_a calculated at B3LYP/6-31++G(2d,2 p) level.

R TS1 M TS2 P
Ca?* 1.85 1.84 1.84 1.84 1.84
01 -097 -0.89 -083 -0.80 -0.82
H1 0.49 0.52 0.49 0.49 0.52
H2 0.49 0.53 0.52 0.53 0.54
02 -093  -090 -0.88 -0.88 -0.81
NI -0.57 -0.57 -052 -0.51 -0.57
03 -068 -0.72 -0.73 -0.78 -0.85
04 -0.72  -0.72 -0.71 -0.77 -0.79
H3 0.51 0.52 0.53 0.53 0.53
05 -0.73  -0.81 -098 -0.85 -0.74
06 -056 -0.56 -0.60 -0.69 -0.75
Cl 0.90 0.89 0.89 0.88 0.91
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Table S2 Natural Population Atomic Charges of selected atoms in species for PON1-substrate
complex in Path_b calculated at B3LYP/6-31++G(2d,2 p) level.

R TS1 M TS2 P
Ca?* 1.85 1.84 1.84 1.85 1.84
(0] -097 -0.88 -0.83 -0.83 -0.69
HI 0.49 0.52 0.52 0.52 0.49
H2 0.49 0.53 0.53 0.53 0.53
02 -093  -090 -0.84 -0.82 -0.87
N1 -0.57 -0.58 -0.57 -0.57 -0.52
03 -0.68 -0.72 -0.74 -0.80 -0.85
04 -0.72  -0.72 -071 -0.77 -0.79
H3 0.51 0.52 0.52 0.53 0.52
05 -0.73  -0.87 -099 -0.88 -0.83
06 -056 -0.56 -0.60 -0.69 -0.76
Cl 0.90 0.89 0.90 0.89 0.92




Table S3 Natural Population Atomic Charges of selected atoms in species for PON1-substrate
complex in Path_c calculated at B3LYP/6-31++G(2d,2 p) level.

R TS1 M TS2 P
Ca?* 1.84 1.82 1.82 1.82 1.82
01 -1.09 -1.09 -090 -0.87 -0.87
H1 0.52 0.49 0.49 0.49 0.49
H2 0.51 0.49 0.52 0.55 0.52
02 % & % % %
NI -059 -0.53 -053  -0.52  -0.52
03 -0.71  -0.74 -0.76 -0.82 -0.77
04 -0.70 -0.71 -0.71 -0.76 -0.70
H3 0.51 0.52 0.52 0.52 0.53
05 -0.67 -0.78 -094 -0.75 -0.76
06 -054 -057 -061 -0.72 -0.75
Cl 0.90 0.89 0.88 0.84 0.83

Table S4 Natural Population Atomic Charges of selected atoms in species for PON1-substrate
complex in Path_d calculated at B3LYP/6-31++G(2d,2 p) level.

R TS1 M TS2 P
Ca?* 1.82 1.82 1.82 1.83 1.82
01 -1.00 -0.88 -0.83 -0.83 -0.69
H1 0.48 0.52 0.52 0.52 0.49
H2 0.51 0.53 0.53 0.53 0.53
02 -0.89  -0.84 -0.80 -0.78 -0.74
N1 % & % % %
03 -066 -0.70 -0.72 -0.77 -0.85
04 -0.75  -0.74 -0.72 -0.73  -0.79
H3 0.52 0.52 0.52 0.52 0.53
05 -0.72  -0.88 -096 -0.80 -0.74
06 -054 -0.58 -0.62 -0.76 -0.77
Cl 0.91 0.89 0.90 0.89 0.91




