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Fig. S1 The biomass of L. lactis F44 with exogenously adding 19 diverse D-amino acids.   

  



 
Fig. S2 The pH of L. lactis F44 with exogenously adding 19 diverse D-amino acids.   

 



 

Fig. S3 The nisin yield of L. lactis F44 with exogenously adding 17 diverse D-amino 

acids.  

 

  



 

 

Fig. S4 Determination of the tolerance concentration of L. lactis F44 against Van-

FL. 
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Fig.S5 The physiological characters of L. lactis F44, F44-pLEB124, F44-murF, and F44-ddl. 

F44-murF and F44-ddl represent murF and ddl over-expressing strains. L. lactis F44 represents 

wild-type strain. F44-pLEB124 represents F44 contains an empty plasmid. F44-ddl-Met, F44-ddl-

Phe, F44-murF-Met, and F44-murF-Phe represent F44-ddl or F44-murF strain with adding D-Met 

or D-Phe. 


