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ZMO1_7MO0103 [size=520 aa] [product=beta-lactamase]
Protein classification: class C beta-lactamase-related serine hydrolase
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ZMO1_7MO0893 [size=348 aa] [product=beta-lactamase]

Protein classification: class C beta-lactamase-related serine hydrolase

EC: 3.1.-.-
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ZM01_ZM01094 [size=254 aa] [product=metallo-beta-lactamase-like protein]

Protein classification: uncharacterized member of the MBL fold metallo-hydrolase superfamily, which is most likely a hydrolytic enzyme

(Gene Ontology: GO:0016787)[PubMed: 17597585|
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ZMO1_ZMO1650 [size=378 aa] [product=beta-lactamase]
Protein classification: class C beta-lactamase-related serine hydrolase
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ZM0O1_ZMO1866 [siz
Protein classification: ribonuclease J plays a key part in RNA processing and in RNA degradation; it can act as an endonuclease which is specific for single-
stranded regions of RNA irrespective of their sequence or location, and as a processive 5' exonuclease which only acts on substrates having a single phosphate or a
hydroxyl at the 5' end

CATH: 3.40.50.10710 [EC: 3.1.-.-(Gene Ontology: GO:0008270 | GO:0004540 | GO:0003723)(PubMed: 17597585 | 11471246/

546 aa] [product=beta-lactamase domain protein]
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ZMO1_7ZMO1967 [size=306 aa] [product=beta-lactamase]
Protein classification: serine hydrolase family protein belonging to the alpha/beta-hydrolase fold superfamily contains a Ser/His/Asp catalytic triad; includes
penicillin-binding proteins such as beta-lactamase precurser, and methicillin resistance protein
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Figure S1. Secondary structure prediction of ZMO0103, ZMO0893, ZMO1094, ZMO1650,
ZMO1866 and ZM0O1967 in NCBI database.



EEEE

Figure S2. Multiple sequence alignment of the AmpC superfamily and (3-lactamase class
A protein in Z. mobilis.
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Figure S3. Loss of editing plasmids in ampicillin-AR gene knockout strains. Single colony
of ZM4A0103 (A), ZM4A0893 (B), ZM4A1094 (C) and ZM4A1650 (D) without editing-
plasmid verified by colony PCR was cultured in RMG5 (left) and RMG5 supplemented
with 50 pg/mL of chloramphenicol (right), respectively.
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Figure S4. Cell growth of single and multiple ampicillin-resistance gene knockout strains
cultured under 0 (A), 150 (B), and 300 (C) pug/mL of ampicillin, respectively.



Figure S5. Electroporation efficiency of ZM4A0103, ZM4AARs and ZM4 by pEZI15A.
Electroporation efficiency was tested by transforming pEZI5A into ZM4A0103 (A) and
ZM4AARs (B), whereas transformed into ZM4 (C) as control. An equal volume of transformants
was spread onto RM plates containing to 100 pg/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 ZM4A0103, ZM4AARs and ZM4 by pEZ15A and pE39-
MVA. Electroporation efficiency was tested by transforming pE39-MVA into ZM4A0103 (A)
and ZM4AARs (B), whereas transformed into ZM4 (C) as control. An equal volume of
transformants was spread onto RM plates containing to 100 ug/mL spectinomycin. Numbers
in the lower right corner of each plate represent colony numbers. Three replicates were
performed for each Electroporation.
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Figure S7. Distance tree of ZMO0103 after multiple sequence alignment with other proteins
collected in NCBI using BALSTP.



NCBI Multiple Sequence Alignment Viewer, Version 1.22.0
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WP_136163307.1 (+)
NIJ06808.1 )
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WP_012050879.1 {+)
WP_187541213.1 (+)
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Zymomonas mobilis
Zymomaonas mobilis
Zymomonas mobilis
Zymomonas mobilis
Zymomonas mobilis
Zymomonas mobilis

Sphingomonas changny...
Sphingomonas sp. LaA6.9
Sphingomonas sp. K2...
Sphingomonas sp. LMO-1
Proteobacteria bacterium
Sphingomonas sp. CG...
Sphingemonas solaris
Sphingomonas solaris
Sphingomonas changba...
Sphingomonas sp. 1D1715
Sphingomonas jatrophae
Sphingomonas jatrophae
Sphingemonas changba...
Sphingemonas colocasiae
Sphingomonas sanxani...
Sphingomonas sp. SCN...
Sphingomonas sp. CG...
Sphingomonas jejuensis
Sphingomonas oleivorans
Sphingobium boeckii
Sphingomonas oleivorans
Sphingobium boeckii
Sphingomonas formose..
Sphingomonas sanxani...
Sphingomonas sp. KC8
Sphingomonas horti
Sphingomonas sp. KC&
Sphingomonas sp. ID1715
Sphingomonas laterariae
Sphingomonas laterariae
Sphingomonas sp. SRS2
Rhizorhabdus sp. MK52
Sphingomonas sp. RG327
Sphingomicrobium lutao...
Sphingomonas sp. YR710
Sphingomonas sp.
Sphingomonas sp. SE158
Sphingomonas
Sphingomanas colocasiae
Sphingomonadaceae ba.
Sphingomonas sp. AP4-R1
Sphingomonas fennica
Sphingomonas crocodyli
Sphingomonas sp. ZLT-5
Sphingomonas vulcanisoli
Rhizorhabdus sp.
Sphingomonas montan...
Hyphomonas sp.
Sphingomonas sp.
Sphingomonas sedimini_..
Sphingomicrobium flavum
Sphingopyxis sp.
Rhizorhabdus dicambivo...
Sphingosinicella humi
Hyphomicrobiaceae bac...
Sphingomonas deserti
Sphingomonas sp. Root...
Sphingomonas sabuli
Sphingomonas sp. Root...
Sphingomonas sinipercae
Hyphomonas johnsonii ...
Sphingomonas edaphi
Hyphomonas johnsonii
Sphingomonas sp. $5-59
Denitrobaculum fricleoca..
Sphingomonas piscis
Sphingomonas sp. G124
Allosphingosinicella indica
Sphingomonas s
Rhizorhabdus his!
Sphingomonas sp. SE221
Sphingomanas sp. C8-2
Sphingomonas sp. SM33
Sphingomonas sp.
Rhizorhabdus wittichii
Rhizorhabdus witticl
Sphingomonas rhizophila
Sphingomonas parva
Sphingomonas jaspsi
Sphingemonas bacterium
Sphingomanas sp. Y57
Sphingomonas sp.
Sphingomonas sp.
unclassified Sphingomo...
uncultured Sphingosinic...
Sphingosinicella sp. YJ22
Sphingomonas sp. RBS...
Sphingomonas sp.

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

NCBI using BALSTP.



