
 

Figure S1. Secondary structure prediction of ZMO0103, ZMO0893, ZMO1094, ZMO1650, 

ZMO1866 and ZMO1967 in NCBI database. 



 

Figure S2. Multiple sequence alignment of the AmpC superfamily and β-lactamase class 

A protein in Z. mobilis. 

 

 

Figure S3. Loss of editing plasmids in ampicillin-AR gene knockout strains. Single colony 

of ZM4∆0103 (A), ZM4∆0893 (B), ZM4∆1094 (C) and ZM4∆1650 (D) without editing-

plasmid verified by colony PCR was cultured in RMG5 (left) and RMG5 supplemented 

with 50 μg/mL of chloramphenicol (right), respectively. 

 

 

 
Figure S4. Cell growth of single and multiple ampicillin-resistance gene knockout strains 

cultured under 0 (A), 150 (B), and 300 (C) μg/mL of ampicillin, respectively. 

 

  



 

Figure S5. Electroporation efficiency of ZM4∆0103, ZM4∆ARs and ZM4 by pEZ15A. 

Electroporation efficiency was tested by transforming pEZ15A into ZM4∆0103 (A) and 

ZM4∆ARs (B), whereas transformed into ZM4 (C) as control. An equal volume of transformants 

was spread onto RM plates containing to 100 μg/mL spectinomycin. Numbers in the lower 

right corner of each plate represent numbers of colonies. Three replicates were performed for 

each Electroporation. 



 

Figure S6. Electroporation efficiency of ZM4∆0103, ZM4∆ARs and ZM4 by pEZ15A and pE39-

MVA. Electroporation efficiency was tested by transforming pE39-MVA into ZM4∆0103 (A) 

and ZM4∆ARs (B), whereas transformed into ZM4 (C) as control. An equal volume of 

transformants was spread onto RM plates containing to 100 μg/mL spectinomycin. Numbers 

in the lower right corner of each plate represent colony numbers. Three replicates were 

performed for each Electroporation. 

 

 

Figure S7. Distance tree of ZMO0103 after multiple sequence alignment with other proteins 

collected in NCBI using BALSTP. 



 

Figure S8. The detailed result of multiple sequence alignment with other proteins collected in 

NCBI using BALSTP. 

 


