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Fig.1 Hydrolysis of the y-lactams catalysed by y-lactamases to produce amino acids
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Table 1 The y-lactamases origined from microbes

No. Reference  Strain Catalysing style Enantioselectivity ee value/%  E value Yield/%
1 2 Rhodococcus equiNCIB 40213 Whole cells (=) vy-lactam >98 - 45
2 2 Pseudomonas solanacearum NCIB 40249 Whole cells (+) v-lactam >98 - 45
3 1 Pseudomonas fluorescens Whole cells (+) vy-lactam 93 94 -
4 1 Aureobacterium sp. Whole cells (=) vy-lactam 97 76 -
5 1,15 Aureobacterium sp. Pure enzyme(31kDa) (- ) y-lactam 99.9 >7000 -
6 29 Comamonas acidovorans Pure enzyme(55kDa)  ( +) «y-lactam >98 >400 70
7 4,28 Sulfolobus solfataricus Pure enzyme(55kDa)  ( +) «y-lactam 99.9 98 -
8 17 Microbacterium hydrocarbonoxydans Whole cells ( +) vy-lactam 99.5 40
9 31 Microbacterium hydrocarbonoxydans Pure enzyme(31kDa) (- ) y-lactam 93 9.5 -

The meaning of the E value see reference 31
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(A) The full length sequence of the (+) y-lactamase from M. hvdrocarbonoxydans
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Fig.2  The scheme of the primary structure of the y-lactamase from Microbacterium hydrocarbonoxydans (A) , and the alignment of the N terminal

ferredoxin domain with ferredoxins from different origins(B). The scheme of the primary structure, the full length sequence of the vy-lactamase

includes 168 amino acids, the ferredoxin domain is between the 25" and the 107" amino acids.

B, Aligment with the ferredoxin from B. avium

197N (‘accession number: YP_786941) , the ferredoxin from L. cholodnii SP-6 ( accession number: YP_001791786) , the ferredoxin from B.
glumae (accession number: YP_002908290) , the ferredoxin from M. petroleiphilum PMI (accession number: YP_001020565), the ferredoxin

from V. paradoxus S110 (accession number: YP_002945535).
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Abstract ; y-Lactamase belongs to the amidase. The ( + ) vy-lactamses can be applied in the kinetic resolution of racemic
v-lactam, which can produce ( — ) +-lactam efficiently. The ( - ) vy-lactam enantiomer is an important synthon for the
synthesis of carbocyclic nucleosides. Up to now seven strains of microbes were reported that produced y-lactamses. The
crystal structure of ( — ) lactamase from Aureoacterium sp. was resoluted, and the catalytic mechanism based on the
structure data analysis was alike with the o/ hydrolase family. However, no structure data and mechanism theory is
available for ( + ) lactamase till now. The future works focus on protein engineering of the -y-lactamase to improve the
catalysis of the protein, elucidation of the catalytic mechanism of the y-lactamase and the functions of the y-lactamase in
vivo.
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