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hthalic acid esters (PAEs) are widely used as plasticizers to improve the flexibility of plastic products. The PAEs

are carcinogenic, estrogenic and extremely difficult to be degraded under natural condition. The isolated strains
Gordonia alkanivorans YC-RL2 and Mycobacterium sp. YC-RL4 were capable of degrading PAEs effectively, including
dimethyl phthalate (DMP), diethyl phthalate (DEP), dibutyl phthalate (DBP), dicyclohexyl phthalate (DCHP), and
di-(2-ethylhexyl) phthalate (DEHP). The optimal temperature and pH for DEHP degrading was 30°C and 8.0.
Based on metabolites detected by HPLC-MS, the degradation pathway of DEHP was deduced where the strains
transformed DEHP into benzoic acid (BA) via phthalic acid (PA) and mono (2-ethylhexyl) phthalate (MEHP). The
alpha/beta hydrolase (DphM1) responsible for PAEs hydrolysis was identified from genomic library of YC-RL4. This
enzyme had identity of 30%-40% with the known PAEs esterase, such as EstSP1, EstS1, EstG, M673 PAEs hydrolase,
DphB and M11 PAEs hydrolase. DphM1 could hydrolyze all of 13 kinds of PAEs tested, especially ones with bulky
side chain. The optimal catalytic condition of DphM1 towards PAEs was 30°C and pH8.0. Kinetic analysis showed
that DphM1 preferred to DMP, DEP and DCHP with high catalytic efficiency, and also could degrade recalcitrant
substance DEHP, DOP and BBP, which was the vantage of DphM1 compared to counterparts reported. Based on
the result of molecular docking, DphM1 and DMP could interact perfectly with binding energy of -69.125/mol.
Some hydrophilic amino acid such as His148, Ser210, Asp209 and His336 might contribute to binding substrate or
catalysis. A series of mutants will be constructed to evaluate the function of putative active residues.
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