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FIG S1 PhoD-GFP6×His expression and secretion from B. subtilis.  (A) PhoDSP-GFP6×His construct design.  
The predicted molecular weight is indicated in parenthesis.  (B) Intracellular expression of folded 
GFP6×His.  The indicated strains were grown overnight in HPDM supplemented with 1 mM IPTG.  The next 
day, the cells were examined for folded GFP expression by fluorescence microscopy.  (C) Secretion of 
total GFP6×His.  The indicated strains were grown overnight in HPDM supplemented with 1 mM IPTG.  The 
next day, the cells were washed and resuspended in LPDM supplemented with 1 mM IPTG.  After 6 h in 
LPDM, the cells were lysed and the medium was precipitated with TCA.  The cell lysates and precipitated 
medium were examined by Western blot analysis probing with α-GFP, α-PhoD, and α-SigA antibodies.  
Migration of PhoDSP-GFP, PhoDSP-GFP6×His, and SigA bands is indicated to the left of each blot.  
Migration of molecular weight standards is indicated to the right of each blot.   
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FIG S2 Characterization of intracellular PhoDSP-GFP expression in B. subtilis single and double Tat-
deletion strains.  The indicated strains were grown overnight in HPDM supplemented with 1 mM IPTG.  
The next day, the cells were either (A) examined for folded GFP expression by fluorescence microscopy 
or (B) lysed and examined for total GFP expression by Western blot analysis probing with α-GFP, α-
PhoD, and α-SigA antibodies.  In panel B, migration of PhoDSP-GFP and SigA bands is indicated to the 
left of each blot.  Migration of molecular weight standards is indicated to the right of each blot. 
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FIG S3 Secretion of endogenous alkaline phosphatase D (PhoD) from B. subtilis single and double Tat-
deletion strains.  The indicated strains were grown overnight in HPDM.  The next day, the cells were 
washed and resuspended in LPDM.  After 6 h in LPDM, the cells were lysed and the medium was 
precipitated with TCA.  The cell lysates and precipitated medium were examined by Western blot analysis 
probing with α-PhoD and α-SigA antibodies.  Migration of PhoD and SigA bands is indicated to the left of 
each blot.  Migration of molecular weight standards is indicated to the right of each blot. 
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FIG S4 Characterization of intracellular AAPhoDSP-GFP expression in B. subtilis.  The indicated strains 
were grown overnight in HPDM supplemented with 1 mM IPTG.  The next day, the cells were either (A) 
examined for folded GFP expression by fluorescence microscopy or (B) lysed and examined for total 
GFP expression by Western blot analysis probing with α-GFP, α-PhoD, and α-SigA antibodies.  In panel 
B, migration of PhoDSP-GFP, GFP, and SigA bands is indicated to the left of each blot.  Migration of 
molecular weight standards is indicated to the right of each blot. 
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Construct 
Fold difference in GFP 
mRNA levels (± SDb) 

PhoDSP-GFP 1.0 

PhoDSP-GFP6×His 0.28 (± 0.07) 

PhoDSP-GFP, ΔtatCd 0.95 (± 0.19) 

PhoDSP-GFP, ΔtatCy 0.91 (± 0.13) 

PhoDSP-GFP, ΔtatCdCy 0.97 (± 0.21) 

AAPhoDSP-GFP 0.67 (± 0.15) 

GFP 1.8 (± 0.12) 

TABLE S3 Relative expression levels of GFP mRNA 
in the B. subtilis Δ7 ancestral straina 

aExpression of PhoDSP-GFP was standardized to 1.0. 
bStandard deviation 

cGFP mRNA not detected 








