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Abstract: Objective To construct the three dimensional models of L. chuanxiong caffeic acid-3-O-methyltransferase (LCCOMT) and verify
the model using site-directed mutagenesis technology. Methods The three-dimensional model was constructed by homology modeling using
the crystal structure of COMT from Medicago sativa as a temple. Caffeic acid was docked into the optimized model of LCCOMT to predict
the active site. The predicted site was mutated using site-directed mutagenesis technology. Then, the activity of mutant enzyme was detected.
Results The molecular docking, which showed there were hydrogen bonds between His268 and 3-OH of caffeic acid, was successful. Two
mutant enzymes, H268N and H268Q), lost 94.85% and 95.28% of their activity respectively. Conclusion The His268 is confirmed as one of
the key residues of LCCOMT. It may play a role as a base in the deprotonation reaction of the 3-OH of caffeic acid.
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Table 1 Mutation primers and their sequences
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Asnl AAGTGGATATGTAACGATTGGAGCGAT
Asn2 ATCGCTCCAATCGTTACATATCCACTT
Glnl AAGTGGATATGTCAGGATTGGAGCGAT
GIn2 ATCGCTCCAATCCTGACATATCCACTT
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Fig. 1 Sequence alignment of LCCOMT and 1KYZ
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LCCOMT 1KYZ

L-terminal

N-terminal

SREONBI 1KYZ, 20(800 LCCOMT [ = ¢ RY
Green part is the structure of 1KYZ, red part is the structure of
LCCOMT

2 LCCOMT #l#a#R8 5 IKYZ M Z#HEHES
Fig. 2 3D superimposition structure of LCCOMT initial

model and 1IKYZ
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Fig.3 Psi/Phi Ramachandran plot of LCCOMT optimized model
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Fig. 4 Verify-3D score of LCCOMT optimized model
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Green molecule is caffeic acid; blue amino acid residues is His268;
green amino acid residues are Asp269, Glu296, and Glu328

respectively

5 WIHEER S LCCOMT W& &4Ia
Fig. 5 Binding sites of caffeic acid with LCCOMT
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A: standard caffeic acid and ferulic acid; B: wild-type protein; C: H268N mutant protein; D: H268Q mutant protein; The peak area ratio of caffeic acid

and ferulic acid was in parentheses
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Fig. 6 Enzyme activity assay of LCCOMT
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