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S1 Methods 
 
Plasmid construction 
 
pBK2 [ycgO::cfp (spec)] was generated in a two-way ligation with Hindlll­Xhol PCR product 
containing the cfp gene [oligonucleotide primers oCR660 & oCR663 and pDT19 (amyE::PspoIIIA-
RBSspoIIIAA-cfp-spoIIIAG (spec) (Doan et al., 2009) as template] and pKM083 (ycgO::spec) cut 
with Hindlll and Xhol. pKM083 is an ectopic integration vector for double crossover integration at the 
non-essential ycgO locus (Rudner, D.Z, unpublished).  
 
pBK7 [ycgO::SFgfp (spec)] was generated in a two-way ligation with Hindlll-Xhol PCR product 
containing the super-folder gfp gene (SFgfp) and pKM083. The PCR product was obtained through 
separate amplifications: 1) oligonucleotide primers oAT005 & oAT006 and pCR035 (His-SUMO-
sfGFP-spoIIQECD (Rodrigues et al., 2013)) as template, then 2) oAT005 & oCR666 to extend linker 
to 15 aa using the former PCR product as template. pKM083 (ycgO::spec) was cut with Hindlll and 
Xhol. pKM083 is an ectopic integration vector for double crossover integration at the non-essential 
ycgO locus (Rudner, D.Z, unpublished) 
 
pBK9 [ycgO::PssdC-optRBS-SFgfp (spec)] was generated in a two-way ligation with EcoRI-Hindlll 
PCR product containing the ssdC promoter (oligonucleotide primers oCR652 & oCR653 and 168 
genomic DNA as template) and pBK7 cut with EcoRI and HindIll. 
 
pBK10 [ycgO::PssdC-optRBS-SFgfp-ssdC (spec)] was generated in a two-way ligation with Xhol-
BamHI PCR product containing the ssdC gene (oligonucleotide primers oCR654 & oCR655 and 168 
genomic DNA as template) and pBK9 cut with Xhol and BamHI. 
 
pBK16 [ycgO::PssdC-optRBS-cfp (spec)] was generated in a two-way ligation with EcoRI-Hindlll PCR 
product containing the ssdC promoter (oligonucleotide primers oCR652 & oCR653 and 168 genomic 
DNA as template) and pBK2 cut with EcoRI and HindIII. 
 
pBK17 [ycgO::PssdC-optRBS-cfp-ssdC (spec)] was generated in a two-way ligation with Xhol-BamHI 
PCR product containing the ssdC gene (oligonucleotide primers oCR654 & oCR655 and 168 
genomic DNA as template) and pBK16 cut with Xhol and BamHI. 
 
pHC7 [ycgO::PssdC-optRBS-cfp-ssdC (P174A) (spec)] was generated by site-directed mutagenesis 
of pBK17 using oligonucleotide primers oHC009 & oHC010. 
 
pHC8 [ycgO::PssdC-optRBS-cfp-ssdC (P238A) (spec)] was generated by site-directed mutagenesis 
of pBK17 using oligonucleotide primers oHC011 & oHC012. 
 
pHC9 [ycgO::PssdC-optRBS-cfp-ssdC (Y261A) (spec)] was generated by site-directed mutagenesis 
of pBK17 using oligonucleotide primers oHC015 & oHC016. 
 
pHC10 [ycgO::PssdC-optRBS-cfp-ssdC (F267A) (spec)] was generated by site-directed mutagenesis 
of pBK17 using oligonucleotide primers oHC017 & oHC018. 
 
pHC11 [ycgO::PssdC-optRBS-cfp-ssdC (E272A) (spec)] was generated by site-directed mutagenesis 
of pBK17 using oligonucleotide primers oHC019 & oHC020. 
 
pHC22 [ycgO::PssdC-ssdC-His6 (spec)] was generated in a two-way ligation with XhoI-BamHI PCR 
product containing the ssdC promoter and ssdC gene (oligonucleotide primers oHC037 & oHC038 
and 168 genomic DNA as template) and pKM83 (ycgO::spec) cut with XhoI and BamHI. pKM083 is 
an ectopic integration vector for double crossover integration at the non-essential ycgO locus 
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(Rudner, D.Z, unpublished). A sequence encoding His6 was incorporated into oHC038 to introduce 
a C-terminal His6 tag in-frame of SsdC. 
 
pHC51 [ycgO::PssdC-optRBS-cfp-ssdC (S118A) (spec)] was generated by site-directed mutagenesis 
of pBK17 using oligonucleotide primers oHC007 & oHC008. 
 
pJL1 [ycgO::PsafA-safA-mYPET (spec)] was generated in a three-way ligation with three pieces of 
DNA: 1) EcoRI-XhoI cut PCR product containing the safA gene (oligonucleotide primers oJL001 & 
oJL005 and 168 genomic DNA as template), 2) XhoI-BamHI cut PCR product containing mYPET 
(oligonucleotide primers oJL004 & oJL006 and pAT29 plasmid DNA [ycgO::PyqfZ-optRBS-mYPET-
yqfZ (spec)) as template], and pKM83 (ycgO::spec) cut with EcoRI and BamHI. pKM83 (ycgO::spec) 
is a double crossover vector for ectopic integration at the non-essential locus ycgO (Rudner, D.Z, 
unpublished). 
 
pJL6 [ycgO::PspoIVA-mYPET-spoIVA (cat)] was generated in a three-way ligation with three pieces 
of DNA, as follows: 1) HindIII-XhoI cut PCR product containing the promoter of spoIVA and mYPET 
(oligonucleotide primers oCR735 & oCR738 with the Gibson assembly product as template; the 
Gibson assembly product contained the promoter of spoIVA (oligonucleotide primers oCR735 & 
oCR736 and genomic DNA of 168 as template) and mYPET [oligonucleotide primers oCR737 & 
oCR738 and plasmid DNA of pAT29 (ycgO::PyqfZ-optRBS-mYPET-yqfZ (spec)) as template]; 2) 
XhoI-BamHI cut PCR product containing the spoIVA open-reading frame (oligonucleotide primers 
oCR739 & oCR740 and 168 genomic DNA as template) and 3) plasmid pKM77 (ycgO::cat) cut with 
HindIII and BamHI. pKM77 is a double crossover vector for ectopic integration at the non-essential 
locus ycgO (Rudner, D.Z, unpublished). 
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