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Figure S1. The activities of long-version TcdR-dependent promoters with and without the xylose induction. The activities shown in 

Figure 3A are the difference between the xylose-induced activity and the no-xylose activity. 

Table S1. Promoter sequences used in this study. The shorter version promoters are underlined and the -35 and -10 elements are 

indicated in bold. The σD-dependent promoter is underlined with a dashed line. 

Promoter Sequence 

PtcdA 

CACAAAGATGGTGCATGGTCAGTTGGTAAAATCTATTAAGCTACATTAGTTACAGATATC

ACAAACTATAATAGTTAAACATAGAAATATGTGTAAATTGTGATGGAAATTATTCAAAAA

CACAAAAATACGTGATGAAGGACAAAATGATATAGAAAATAAGTATCAAACCTTAATAA

ATGATTTAATTGATAGTTTAAAAGTTATAGGAAAAATATATAAAGAAATAAAAACATTAA

AAAAATATAAGATATGTTTACAAATTACTATCAGACAATCTCCTTATCTAATAGAAGAG 

PtcdB 

TTAATGAGCTTAAAGAAATATTTACAATAGAAATCAAATTTTAGAATTAACTTTATTGTAA

AATCAATAACTTAATCTAAGAATATCTTAATTTTTATATTTTATATAGAACAAAGTTTACA

TATTTATTTCAGACAACGTCTTTATTCAATCGAAGAGC 

P1tcdR 

AACAAAATATTAAATAATTCTACTCTGATAGTTTGTTAAAAAAATAATAAAAAATATTAA

TAAACAAAAAAAAAATTATCTTAAGAGAGGAGAATGTTCTAAAATATAAAAAGGTTTCT

AGATTTCATAAAAGATACTATTTTAGTCTTGAAAATATTTAGTTTGAAAAGATTTTAATTT

AATGATTGATTAAGTTAAAAATGTGTATGTAATAAATTTTATTTTATTTATTGACTAAATTA

TAAAGTTTACATAATTATTTAATAATTATGTAATTGTTACTTGAAAATTGATCTATTTTAA

AA 

P2tcdR 

ATTTTAAAATCTAGTTATAACTTCAAAAAAGACTGAAAATTAAGAAAAAAGAAATATAA

ATATAAAAATATGTCATATAGATTTTTTTTATTTTACTTTAATAAAATGATTTGTTTTTACA

ATACTTTATTAATATAAAGTTTATTGCTAAAATACTTTATTTA 

PtcdR 

AACAAAATATTAAATAATTCTACTCTGATAGTTTGTTAAAAAAATAATAAAAAATATTAA

TAAACAAAAAAAAAATTATCTTAAGAGAGGAGAATGTTCTAAAATATAAAAAGGTTTCT

AGATTTCATAAAAGATACTATTTTAGTCTTGAAAATATTTAGTTTGAAAAGATTTTAATTT

AATGATTGATTAAGTTAAAAATGTGTATGTAATAAATTTTATTTTATTTATTGACTAAATTA

TAAAGTTTACATAATTATTTAATAATTATGTAATTGTTACTTGAAAATTGATCTATTTTAA

AATCTAGTTATAACTTCAAAAAAGACTGAAAATTAAGAAAAAAGAAATATAAATATAAA

AATATGTCATATAGATTTTTTTTATTTTACTTTAATAAAATGATTTGTTTTTACAATACTTTA



 

TTAATATAAAGTTTATTGCTAAAATACTTTATTTATTAGAAAAAGATTACTAATTAATTAT

TAAAATTAATGTATTCATAATGCATATTTTCATATAAAATTTAATTTATTTGCCGATTATAT

AATTATAATGACTGATTTAATTCCAATGTTGTCAAAATTTTCAAATAAATCATCATTA 

Table S2. Bacterial strains and plasmids used in this study. 

Strains Description Source 

Escherichia coli    

TOP10 For plasmid construction. Transgen Biotech 

Bacillus subtilis    

168 Wild-type host strain Lab stock 

168R01 168 lacA::(Pxyl-tcdR, ErmR). 

The intrinsic lacA of 168 was replaced with the xylose-induced 

expression cassette of tcdR. 

All strains below were 

constructed in this 

study 

168A01 168 amyE::(PtcdA-lacZ, SpcR).  

The amyE of 168 was replaced with the LacZ reporter cassette 

containing the promoter of tcdA (PtcdA). 

 

168AR01 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PtcdA-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the promoter of tcdA (PtcdA). 

 

168BR01 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PtcdB-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the promoter of tcdB (PtcdB). 

 

168RR01 168 lacA::(Pxyl-tcdR, ErmR), amyE::(P1tcdR-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the first promoter of tcdR (P1tcdR). 

 

168RR02 168 lacA::(Pxyl-tcdR, ErmR), amyE::(P2tcdR-lacZ, SpcR). 

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the second promoter of tcdR (P2tcdR). 

 

168RR04 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PtcdR-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the long promoter region of tcdR (P1tcdR + P2tcdR + 

PσD). 

 

168AR02 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PtcdA-s-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the short version promoter of tcdA (PtcdA-s). 

 

168BR02 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PtcdB-s-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the short version promoter of tcdB (PtcdB-s). 

 

168RR05 168 lacA::(Pxyl-tcdR, ErmR), amyE::(P1tcdR-s-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing a short version of promoter P1tcdR (P1tcdR-s). 

 

168RR06 168 lacA::(Pxyl-tcdR, ErmR), amyE::(P2tcdR-s-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing a short version of promoter P2tcdR (P2tcdR-s). 

 



 

168AR03 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PtcdA-sR1-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing a mutant promoter (PtcdA-sR1) in which the -10 

element of promoter PtcdA-s was replaced with the corresponding 

sequence in promoter P1tcdR-s. 

 

168BR03 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PtcdB-sA-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing a mutant promoter (PtcdB-sA) in which the -10 element 

of promoter PtcdB-s was replaced with the corresponding 

sequence in promoter PtcdA-s. 

 

168RR07 168 lacA::(Pxyl-tcdR, ErmR), amyE::(P1tcdR-sA-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing a mutant promoter (P1tcdR-sA) in which the -10 

element of promoter P1tcdR-s was replaced with the 

corresponding sequence in promoter PtcdA-s. 

 

168AR04 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PA-1A-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the mutant promoter (PA-1A) in which the first position 

of the -10 element of PtcdA-s was mutated to base A. 

 

168AR05 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PA-1T-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the mutant promoter PA-1T in which the first position of 

the -10 element of PtcdA-s was mutated to base T. 

 

168AR06 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PA-2C-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the promoter PA-2C in which the second position of the 

-10 element of PtcdA-s was mutated to base C. 

 

168AR07 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PA-2G-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the promoter PA-2G in which the second position of the 

-10 element of PtcdA-s was mutated to base G. 

 

168AR08 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PA-3A-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the promoter PA-3A in which the third position of the -

10 element of PtcdA-s was mutated to base A. 

 

168AR09 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PA-3T-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the promoter PA-3T in which the third position of the -

10 element of PtcdA-s was mutated to base T. 

 

168AR10 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PA-4A-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the promoter PA-4A in which the fourth position of the -

10 element of PtcdA-s was mutated to base A. 

 



 

168AR11 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PA-5C-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the promoter PA-5C in which the fifth position of the -10 

element of PtcdA-s was mutated to base C. 

 

168AR12 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PtcdA-sB-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing a mutant promoter (PtcdA-sB) in which the -10 element 

of promoter PtcdA-s was replaced with the corresponding 

sequence in promoter PtcdB-s. 

 

168AR13 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PtcdA-sR2-lacZ, SpcR).  

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing a mutant promoter (PtcdA-sR2) in which the -10 

element of promoter PtcdA-s was replaced with the corresponding 

sequence in promoter P2tcdR-s. 

 

168RR08 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PR-1C-lacZ, SpcR). 

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the promoter PR-1C in which the first position of the -10 

element of P1tcdR-s was mutated to base C. 

 

168RR09 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PR-2T-lacZ, SpcR). 

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the promoter PR-2T in which the second position of the -

10 element of P1tcdR-s was mutated to base T. 

 

168RR10 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PR-3C-lacZ, SpcR). 

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the promoter PR-3C in which the third position of the -

10 element of the promoter P1tcdR-s is mutated to base C. 

 

168RR11 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PR-4C-lacZ, SpcR). 

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the promoter PR-4C in which the fourth position of the -

10 element of P1tcdR-s was mutated to base C. 

 

168RR12 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PR-5T-lacZ, SpcR). 

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the promoter PR-5T in which the fifth position of -10 

element of P1tcdR-s was mutated to base T. 

 

168RR13 168 lacA::(Pxyl-tcdR, ErmR), amyE::(PR-m3-lacZ, SpcR). 

The amyE of 168R01 was replaced with the LacZ reporter cassette 

containing the promoter PR-m3 in which the second, third, and fifth 

position of the -10 element of P1tcdR-S was mutated to base T, C, 

and T, respectively. 

 

168A02 168 amyE::(PtcdA-s-lacZ, SpcR).  

The amyE of 168 was replaced with the LacZ reporter cassette 

containing the short version promoter of tcdA (PtcdA-s). 

 

168B02 168 amyE::(PtcdB-s-lacZ, SpcR).   



 

The amyE of 168 was replaced with the LacZ reporter cassette 

containing the short version promoter of tcdB (PtcdB-s). 

168AR02-F63A 168 lacA::(Pxyl-tcdR-F63A, ErmR), amyE::(PtcdA-s-lacZ, SpcR).  

The lacA of 168A02 was replaced with the xylose-induced 

expression cassette of tcdR-F63A. 

 

168AR02-I71A 168 lacA::(Pxyl-tcdR-I71A, ErmR), amyE::(PtcdA-s-lacZ, SpcR).  

The lacA of 168A02 was replaced with the xylose-induced 

expression cassette of tcdR-I71A. 

 

168AR02-Y74A 168 lacA::(Pxyl-tcdR-Y74A, ErmR), amyE::(PtcdA-s-lacZ, SpcR).  

The lacA of 168A02 was replaced with the xylose-induced 

expression cassette of tcdR-Y74A. 

 

168AR02-F63AI71A 168 lacA::(Pxyl-tcdR-F63AI71A, ErmR), amyE::(PtcdA-s-lacZ, SpcR).  

The lacA of 168A02 was replaced with the xylose-induced 

expression cassette of tcdR-F63AI71A. 

 

168AR02-I71AY74A 168 lacA::(Pxyl-tcdR-I71AY74A, ErmR), amyE::(PtcdA-s-lacZ, SpcR).  

The lacA of 168A02 was replaced with the xylose-induced 

expression cassette of tcdR-I71AY74A. 

 

168AR02-F63AY74A 168 lacA::(Pxyl-tcdR-F63AY74A, ErmR), amyE::(PtcdA-s-lacZ, SpcR).  

The lacA of 168A02 was replaced with the xylose-induced 

expression cassette of tcdR-F63AY74A. 

 

168AR02-

F63AI71AY74A 

168 lacA::(Pxyl-tcdR-F63AI71AY74A, ErmR), amyE::(PtcdA-s-lacZ, 

SpcR).  

The lacA of 168A02 was replaced with the xylose-induced 

expression cassette of tcdR-F63AI71AY74A. 

 

168BR02-F63A 168 lacA::(Pxyl-tcdR-F63A, ErmR), amyE::(PtcdB-s-lacZ, SpcR).  

The lacA of 168B02 was replaced with the xylose-induced 

expression cassette of tcdR-F63A. 

 

168BR02-I71A 168 lacA::(Pxyl-tcdR-I71A, ErmR), amyE::(PtcdB-s-lacZ, SpcR).  

The lacA of 168B02 was replaced with the xylose-induced 

expression cassette of tcdR-I71A. 

 

168BR02-Y74A 168 lacA::(Pxyl-tcdR-Y74A, ErmR), amyE::(PtcdB-s-lacZ, SpcR).  

The lacA of 168B02 was replaced with the xylose-induced 

expression cassette of tcdR-Y74A. 

 

168BR02-F63AI71A 168 lacA::(Pxyl-tcdR-F63AI71A, ErmR), amyE::(PtcdB-s-lacZ, SpcR).  

The lacA of 168B02 was replaced with the xylose-induced 

expression cassette of tcdR-F63AI71A. 

 

168BR02-I71AY74A 168 lacA::(Pxyl-tcdR-I71AY74A, ErmR), amyE::(PtcdB-s-lacZ, SpcR).  

The lacA of 168B02 was replaced with the xylose-induced 

expression cassette of tcdR-I71AY74A. 

 

168BR02-F63AY74A 168 lacA::(Pxyl-tcdR-F63AY74A, ErmR), amyE::(PtcdB-s-lacZ, SpcR).  

The lacA of 168B02 was replaced with the xylose-induced 

expression cassette of tcdR-F63AY74A. 

 



 

168BR02-

F63AI71AY74A 

168 lacA::(Pxyl-tcdR-F63AI71AY74A, ErmR), amyE::(PtcdB-s-lacZ, 

SpcR).  

The lacA of 168B02 was replaced with the xylose-induced 

expression cassette of tcdR-F63AI71AY74A. 

 

Table S3. Plasmids used in this study. 

Plasmid Description Source 

pAX01 
Plasmid for gene integration and xylose-induced expression in 

Bacillus subtilis 

Härtl et al. 2001, J. Bacteriol. 183, 

2696-2699. 

pUC19 The starting plasmid for constructing pUT series plasmids Lab stock 

pAT01 
pAX01 derivative for integration and xylose-induced expression 

of the tcdR gene in Bacillus subtilis 

All plasmids below were 

constructed in this study. 

pUT04 
pUC19 derivative for integration of the lacZ gene and PtcdA in 

Bacillus subtilis 
 

pUT07 
pUC19 derivative for integration of the lacZ gene and PtcdB in 

Bacillus subtilis 
 

pUT08 
pUC19 derivative for integration of the lacZ gene and P1tcdR in 

Bacillus subtilis 
 

pUT09 
pUC19 derivative for integration of the lacZ gene and P2tcdR in 

Bacillus subtilis 
 

pUT11 
pUC19 derivative for integration of the lacZ gene and PtcdR in 

Bacillus subtilis 
 

pUT12 
pUT04 derivative for integration of the lacZ gene and PtcdA-s in 

Bacillus subtilis 
 

pUT13 
pUT07 derivative for integration of the lacZ gene and PtcdB-s in 

Bacillus subtilis 
 

pUT14 
pUT08 derivative for integration of the lacZ gene and P1tcdR-s in 

Bacillus subtilis 
 

pUT15 
pUT09 derivative for integration of the lacZ gene and P2tcdR-s in 

Bacillus subtilis 
 

pUT16 
pUT12 derivative for integration of the lacZ gene and PtcdA-sR1 in 

Bacillus subtilis 
 

pUT17 
pUT14 derivative for integration of the lacZ gene and P1tcdR-sA in 

Bacillus subtilis 
 

pUT18 
pUT12 derivative for integration of the lacZ gene and promoter PA-

1A in Bacillus subtilis 
 

pUT19 
pUT12 derivative for integration of the lacZ gene and promoter PA-

1T in Bacillus subtilis 
 

pUT20 
pUT12 derivative for integration of the lacZ gene and promoter PA-

2C in Bacillus subtilis 
 

pUT21 
pUT12 derivative for integration of the lacZ gene and promoter PA-

2G in Bacillus subtilis 
 

pUT22 
pUT12 derivative for integration of the lacZ gene and promoter PA-

3A in Bacillus subtilis 
 

pUT23 
pUT12 derivative for integration of the lacZ gene and promoter PA-

3T in Bacillus subtilis 
 

pUT24 
pUT12 derivative for integration of the lacZ gene and promoter PA-

4A in Bacillus subtilis 
 

pUT25 
pUT12 derivative for integration of the lacZ gene and promoter PA-

5C in Bacillus subtilis 
 



 

pUT26 
pUT14 derivative for integration of the lacZ gene and promoter PR-

1C in Bacillus subtilis 
 

pUT27 
pUT14 derivative for integration of the lacZ gene and promoter PR-

2T in Bacillus subtilis 
 

pUT28 
pUT14 derivative for integration of the lacZ gene and the mutant 

promoter PR-3C in Bacillus subtilis 
 

pUT29 
pUT14 derivative for integration of the lacZ gene and the mutant 

promoter PR-4C in Bacillus subtilis 
 

pUT30 
pUT14 derivative for integration of the lacZ gene and the mutant 

promoter PR-5T in Bacillus subtilis 
 

pUT37 
pUT14 derivative for integration of the lacZ gene and the mutant 

promoter PtcdA-sB in Bacillus subtilis 
 

pUT38 
pUT14 derivative for integration of the lacZ gene and the mutant 

promoter PtcdB-sA in Bacillus subtilis 
 

pUT44 
pUT14 derivative for integration of the lacZ gene and the mutant 

promoter PtcdA-sR2 in Bacillus subtilis 
 

pAT12 
pAT01 derivative for xylose-induced expression of TcdR-F63A 

mutant in Bacillus subtilis 
 

pAT13 
pAT01 derivative for xylose-induced expression of TcdR-I71A 

mutant in Bacillus subtilis 
 

pAT14 
pAT01 derivative for xylose-induced expression of TcdR-Y74A 

mutant in Bacillus subtilis 
 

pAT15 
pAT01 derivative for xylose-induced expression of TcdR-

I71AY74A mutant in Bacillus subtilis 
 

pAT16 
pAT01 derivative for xylose-induced expression of TcdR-

F63AI71AY74A mutant in Bacillus subtilis 
 

pAT17 
pAT01 derivative for xylose-induced expression of TcdR-

F63AI71A mutant in Bacillus subtilis 
 

pAT18 
pAT01 derivative for xylose-induced expression of TcdR-

F63AY74A mutant in Bacillus subtilis 
 

Table S4. Primers used in this study. The mutation sites of TcdR-dependent promoters or the tcdR gene are shown in red letters. 

Primer name Sequence (5’ to 3’) Used for 

T01 
GAGTGCGGCCGCCCGCGGGAGCTCATGCAAAAGTCTTTTTA

TGAATT 

Construction of plasmid 

pAT01 

T02 
CAAAGGGGGAAATGGGATCCTTACAAGTTAAAATAATTTT

CATAG 
 

T03 
AATTCATAAAAAGACTTTTGCATGAGCTCCCGCGGGCGGC

CGCACTC   
 

T04 
CTATGAAAATTATTTTAACTTGTAAGGATCCCATTTCCCCCT

TTG 
 

U01-F CTCTTTCACGTACCCATGGCACAAAGATGGTGCATGGTCAG 

Construction of plasmids for 

the TcdR-dependent promoters 

(PtcdA, PtcdB, P1tcdR, P2tcdR, 

PtcdR). 

pUT04 

U01-R CTTATTAGTTAATCTTTTCTCCTCTTCTATTAGATAAGGAG pUT04 

U02-F 
CTCCTTATCTAATAGAAGAGGAGAAAAGATTAACTAATAA

G 
pUT04 

U02-R CTGACCATGCACCATCTTTGTGCCATGGGTACGTGAAAGAG pUT04 

U03-F 
CTTTTCTCTTTCACGTACCCATGGTTAATGAGCTTAAAGAA

ATATTTAC 
pUT07 



 

U03-R 
CTCCTTATTAGTTAATCTTTTCTCGCTCTTCGATTGAATAAA

GACGTTG 
pUT07 

U04-F 
GTAAATATTTCTTTAAGCTCATTAACCATGGGTACGTGAAA

GAGAAAAG 
pUT07 

U04-R 
CAACGTCTTTATTCAATCGAAGAGCGAGAAAAGATTAACT

AATAAGGAG 
pUT07 

U05-F 
CTTTTCTCTTTCACGTACCCATGGAACAAAATATTAAATAA

TTCTACTC 
pUT08 

U05-R 
CTCCTTATTAGTTAATCTTTTCTCTTTTAAAATAGATCAATTT

TCAAG 
pUT08 

U06-F 
CTTGAAAATTGATCTATTTTAAAAGAGAAAAGATTAACTAA

TAAGGAG 
pUT08 

U06-R 
GAGTAGAATTATTTAATATTTTGTTCCATGGGTACGTGAAA

GAGAAAAG 
pUT08 

U07-F 
CTTTTCTCTTTCACGTACCCATGGATTTTAAAATCTAGTTAT

AACTTC 
pUT09 

U07-R 
CTCCTTATTAGTTAATCTTTTCTCTAAATAAAGTATTTTAGC

AATAAAC 
pUT09 

U08-F 
GTTTATTGCTAAAATACTTTATTTAGAGAAAAGATTAACTA

ATAAGGAG 
pUT09 

U08-R 
GAAGTTATAACTAGATTTTAAAATCCATGGGTACGTGAAA

GAGAAAAG 
pUT09 

U11-F 
GCTTTTCTCTTTCACGTACCCATGGATTTTAAAATCTAGTTA

TAACTTC 
pUT11 

U11-R 
CTCCTTATTAGTTAATCTTTTCTCATAATGATGATTTATTTGA

AAATTTTG 
pUT11 

U12-F 
CAAAATTTTCAAATAAATCATCATTATGAGAAAAGATTAA

CTAATAAGGAG 
pUT11 

U12-R 
GAAGTTATAACTAGATTTTAAAATCCATGGGTACGTGAAA

GAGAAAAGC 
pUT11 

U13-F CTCTTTCACGTACCCATGGCATTAAAAAAATATAAGATATG 

Construction of plasmids for 

the short version promoters 

(PtcdA-s, PtcdB-s, P1tcdR-s, 

P2tcdR-s) 

pUT12 

U13-R CCATGGGTACGTGAAAGAG pUT12; pUT13; pUT14 

U13-2-F 
CAGACAATCTCCTTATCTAATAAGAAAAGATTAACTAATA

AG 
pUT12 

U13-2-R TATTAGATAAGGAGATTGTCTG pUT12 

U14-F CTCTTTCACGTACCCATGGATATTTTATATAGAACAAAG pUT13 

U14-2-F 
GACAACGTCTTTATTCAATCGAGAAAAGATTAACTAATAA

G 
pUT13 

U14-2-R CGATTGAATAAAGACGTTGTC pUT13 

U15-F CTCTTTCACGTACCCATGGTTATTGACTAAATTATAAAG pUT14 

U15-2-F TAATTATGTAATTGTTACTTGAGAAAAGATTAACTAATAAG pUT14 

U15-2-R CAAGTAACAATTACATAATTA pUT14 

U16-F 
CTCTTTCACGTACCCATGGTTTAATAAAATGATTTGTTTTTA

C 
pUT15 

U16-R CCTTATTAGTTAATCTTTTCTTTTTAGCAATAAACTTTATAT pUT15 

U17-F 
ATATAAAGTTTATTGCTAAAAAGAAAAGATTAACTAATAA

GG 
pUT15 

U17-R 
GTAAAAACAAATCATTTTATTAAACCATGGGTACGTGAAA

GAG 
pUT15 



 

U18-F 
CAAATTACTATCAGACAATTGTAATATCTAATAAGAAAAG

ATTAAC 

Construction of plasmids for 

PtcdA-s mutants. 

pUT16 

U18-R 
GTTAATCTTTTCTTATTAGATATTACAATTGTCTGATAGTAA

TTTG 
pUT16 

U20-F CAAATTACTATCAGACAATATCCTTATCTAATAAGAAAAG pUT18 

U20-R CTTTTCTTATTAGATAAGGATATTGTCTGATAGTAATTTG pUT18 

U21-F CAAATTACTATCAGACAATTTCCTTATCTAATAAGAAAAG pUT19 

U21-R CTTTTCTTATTAGATAAGGAAATTGTCTGATAGTAATTTG pUT19 

U22-F CAAATTACTATCAGACAATCCCCTTATCTAATAAGAAAAG pUT20 

U22-R CTTTTCTTATTAGATAAGGGGATTGTCTGATAGTAATTTG pUT20 

U23-F CAAATTACTATCAGACAATCGCCTTATCTAATAAGAAAAG pUT21 

U23-R CTTTTCTTATTAGATAAGGCGATTGTCTGATAGTAATTTG pUT21 

U24-F CAAATTACTATCAGACAATCTACTTATCTAATAAGAAAAG pUT22 

U24-R CTTTTCTTATTAGATAAGTAGATTGTCTGATAGTAATTTG pUT22 

U25-F CAAATTACTATCAGACAATCTTCTTATCTAATAAGAAAAG pUT23 

U25-R CTTTTCTTATTAGATAAGAAGATTGTCTGATAGTAATTTG pUT23 

U26-F CAAATTACTATCAGACAATCTCATTATCTAATAAGAAAAG pUT24 

U26-R CTTTTCTTATTAGATAATGAGATTGTCTGATAGTAATTTG pUT24 

U27-F 
CAAATTACTATCAGACAATCTCCCTATCTAATAAGAAAAG

ATTAAC 
pUT25 

U27-R 
GTTAATCTTTTCTTATTAGATAGGGAGATTGTCTGATAGTAA

TTTG 
pUT25 

U19-F 
CATAATTATTTAATAATTACTCCTTTGTTACTTGAGAAAAGA

TTAAC 

Construction of plasmids for 

P1tcdR-s mutants. 

pUT17 

U19-R 
GTTAATCTTTTCTCAAGTAACAAAGGAGTAATTATTAAATA

ATTATG 
pUT17 

U28-F CATAATTATTTAATAATTACGTAATTGTTACTTGAGAAAAG pUT26 

U28-R CTTTTCTCAAGTAACAATTACGTAATTATTAAATAATTATG pUT26 

U29-F CATAATTATTTAATAATTATTTAATTGTTACTTGAGAAAAG pUT27 

U29-R CTTTTCTCAAGTAACAATTAAATAATTATTAAATAATTATG pUT27 

U30-F CATAATTATTTAATAATTATGCAATTGTTACTTGAGAAAAG pUT28 

U30-R CTTTTCTCAAGTAACAATTGCATAATTATTAAATAATTATG pUT28 

U31-F 
CATAATTATTTAATAATTATGTCATTGTTACTTGAGAAAAG

ATTAAC 
pUT29 

U31-R 
GTTAATCTTTTCTCAAGTAACAATGACATAATTATTAAATA

ATTATG 
pUT29 

U32-F 
CATAATTATTTAATAATTATGTATTTGTTACTTGAGAAAAG

ATTAAC 
pUT30 

U32-R 
GTTAATCTTTTCTCAAGTAACAAATACATAATTATTAAATA

ATTATG 
pUT30 

U37-F 
CAAATTACTATCAGACAATGTCTTTATCTAATAAGAAAAGA

TTAAC 
pUT37 

U37-R 
GTTAATCTTTTCTTATTAGATAAAGACATTGTCTGATAGTAA

TTTG 
pUT37 

U38-F 
CATATTTATTTCAGACAACCTCCTTATTCAATCGAGAAAAG

ATTAAC 
pUT38 

U38-R 
GTTAATCTTTTCTCGATTGAATAAGGAGGTTGTCTGAAATA

AATATG 
pUT38 

U44-F 
CAAATTACTATCAGACAATAGTTTAATCTAATAAGAAAAG

ATTAAC 
pUT44 



 

U44-R 
GTTAATCTTTTCTTATTAGATTAAACTATTGTCTGATAGTAA

TTTG 
pUT44 

T05-F GCATCGCTTTTTTCTGAAGCGCTACTTAATTTAATAT 

Construction of plasmids for 

expression of TcdR mutants. 

pAT12, pAT16, pAT17, pAT18 

T05-R ATATTAAATTAAGTAGCGCTTCAGAAAAAAGCGATGC pAT12, pAT16, pAT17, pAT18 

T06-F 
GATTTATGAATATATTTGACTGCAATAGCATCGCTTTTTTCT

G 
pAT13, pAT17 

T06-R 
CAGAAAAAAGCGATGCTATTGCAGTCAAATATATTCATAA

ATC 
pAT13, pAT17 

T07-F CAGTAATGATTTATGAATAGCTTTGACTATAATAGCATCGC pAT14, pAT18 

T07-R GCGATGCTATTATAGTCAAAGCTATTCATAAATCATTACTG pAT14, pAT18 

T08-F 
CAGTAATGATTTATGAATAGCTTTGACTGCAATAGCATCGC

TTTTTTCTG 
pAT15, pAT16 

T08-R 
CAGAAAAAAGCGATGCTATTGCAGTCAAAGCTATTCATAA

ATCATTACTG 
pAT15, pAT16 

 

 


