
Supplementary File S1: VectorConstruction

pMC421: A 600 bp fragment containing the upstream region of the sinR (CD2214) operon was
amplified from C. difficile 630Δerm genomic DNA using primers oMC1008 and oMC1009. This region
was cloned into pMC358 usingBamHI andEcoRI.

pMC426: A 400 bp fragment containing the upstream region of the oppB (CD0853) operon was
amplified from C. difficile 630Δerm genomic DNA using primers oMC1012 and oMC1015. This region
was cloned into pMC358 usingBamHI andEcoRI.

pMC451: A 600 bp fragment containing the upstream region of the appA (CD2672) operon was
amplified from C. difficile 630Δerm genomic DNA using primers oMC1025 and oMC1026. This region
was cloned into pMC358 usingBamHI andEcoRI.

pMC453: A 600 bp fragment containing the upstream region of the appA operonwas amplified from C.
difficile UK1 genomic DNA using primers oMC1025 and oMC1026. This region was cloned into
pMC358 usingBamHI and EcoRI.

pMC463: A 400 bp fragment containing the upstream region of the oppB operonwas amplified from C.
difficile UK1 genomic DNA using primers oMC1012 and oMC1015. This region was cloned into
pMC358 usingBamHI and EcoRI.

pMC474: A 250 bp fragment containing the upstream region of the oppB (CD0853) operon was
amplified from C. difficile 630Δerm genomic DNA using primers oMC1012 and oMC1074. This region
was cloned into pMC358 usingBamHI andEcoRI.

MC476: A 170 bp fragment containing the upstream region of the oppB (CD0853) operon was
amplified from C. difficile 630Δerm genomic DNA using primers oMC1012 and oMC1076. This region
was cloned into pMC358 usingBamHI andEcoRI.

pMC477: A 150 bp fragment containing the upstream region of the oppB (CD0853) operon was
amplified from C. difficile 630Δerm genomic DNA using primers oMC1012 and oMC1077. This region
was cloned into pMC358 usingBamHI andEcoRI.

pMC478: A 250 bp fragment containing the upstream region of the oppB (CD0853) operon was
amplified from C. difficile UK1 genomic DNA using primers oMC1012 and oMC1074. This region was
cloned into pMC358 usingBamHI andEcoRI.

pMC480: A 170 bp fragment containing the upstream region of the oppB (CD0853) operon was
amplified from C. difficile UK1 genomic DNA using primers oMC1012 and oMC1076. This region was
cloned into pMC358 usingBamHI andEcoRI.

pMC481: A 150 bp fragment containing the upstream region of the oppB (CD0853) operon was
amplified from C. difficile UK1 genomic DNA using primers oMC1012 and oMC1077. This region was
cloned into pMC358 usingBamHI andEcoRI.

pMC535: A 600 bp fragment containing the upstream region of the sinR (CD2214) operon was
generated through splicing and overlap extension PCR from C. difficile 630Δerm genomic DNA to
generate a C to A transversion 290 bp upstream the sinR translational start site using primers
oMC1008, oMC1009, oMC1178, and oMC1179. This region was cloned into pMC358 using BamHI
andEcoRI



pMC536: A 600 bp fragment containing the upstream region of the sinR (CD2214) operon was
generated through splicing and overlap extension PCR from C. difficile 630Δerm genomic DNA to
generate a C to A transversion 290 bp upstream the sinR translational start site using primers
oMC1008, oMC1009, oMC1178, and oMC1179. This region was cloned into pMC358 using BamHI
andEcoRI

pBL18: pSMB47 was digested with EcoRI and NcoI. The ends were blunted and the plasmid was self-­
ligated generating pBL18.

pBL26: The catP gene of pMMOrf-­Cat was amplified using 5’catP2 and ITR primers. This region was
cloned into pBL18 usingSphI.

pMMOrf-­Cat: 950 bp region containing catP and its promoter was amplified from pJIR1456 using
5’catP2 and 3’catP. This regionwas cloned into the SmaI site of pMMOrf.

pND3: A 983 bp fragment containing the promoter and coding sequencing of codY was amplified from
C. difficile JIR8094 genomic DNA using primers oLB275 and oLB276. This region was cloned into
pBL26 using BamHI andHindIII.



Figure.  S2

Figure S2. Confirmation of codYdisruption. PCRamplification of
codY from 630Δerm, MC364 (630Δerm codY::ermB), UK1, and LB-­
CD16 (UK1 codY::ermB) genomic DNA using primers oMC425/426,
demonstrating insertion of the Targetron-­based intron inmutants.
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Figure.  S3
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Figure S3. Analysis of codY expression. qRT-­PCR expression analysis of codY for (A)
630Δerm, MC364 (630Δerm codY::ermB) and MC442 (630Δerm codY Tn::codY) and B)
UK1, LB-­CD16 (UK1 codY::ermB), and MC443 (UK1 codY Tn::codY). Strains were grown in
70:30 liquid sporulation medium and samples for RNA isolation were taken during
logarithmic growth (OD600 ~0.5). The means and standard error of the means of four
biological replicates are shown. A one-­way ANOVA followed by Dunnett’s multiple
comparison test was used to compare the parent strain with the codYmutant or the parent
strainwith the respective complemented strain. *,P≤ 0.05.
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Figure.  S4

Figure S4. Loss of CodY-­dependent regulation of ilvC. qRT-­PCR expression
analysis of ilvC in A) 630Δerm, MC364 (630Δerm codY::ermB), MC442 (630Δerm
codY Tn::codY) and (B) UK1, LB-­CD16 (UK1 codY::ermB) and MC443 (UK1 codY
Tn::codY) grown in 70:30 liquid sporulation media. Samples for RNA isolation were
taken during logarithmic growth (OD600 ~0.5), transition to stationary phase (T0), and
four hours after the transition into stationary phase (T4). Themeans and standard error
of the means of four biological replicates are shown. A two-­way repeated measures
ANOVA, followed by Dunnett’s multiple comparison test was used to compare parent
strain with the codY mutant or the parent strain with the respective complemented
strain. *,P ≤ 0.05.
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Figure.  S5

Figure S5. Expression of the toxin-­specific sigma factor, tcdR, and toxin gene, tcdB, is
increased in codY mutants. qRT-­PCR analysis of tcdR and tcdB in (A,C) 630Δerm, MC364
(630Δerm codY::ermB), MC442 (630Δerm codY Tn::codY) and (B,D) UK1, LB-­CD16 (UK1
codY::ermB), and MC443 (UK1 codY Tn::codY) grown in 70:30 sporulation media. Samples for
RNA were collected during logarithmic growth (OD600 ~0.5), transition to stationary phase (T0),
and four hours post the transition to stationary phase (T4). The means and standard error of the
means of four biological replicates are shown. A two-­way repeated measures ANOVA followed by
Dunnett’s multiple comparison test was used to compare parent strain with the codYmutant or the
parent strainwith the respective complemented strain. *,P≤ 0.05.
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Figure  S6.  Motility  phenotypes  of  codYmutants.  (A)  Motility  of  630Δerm,  MC364  
(630  codY),  UK1,  LB-­CD16  (UK1  codY)  and  the  non-­motile  strain,  sigD (RT1075)  on  
the  surface  of  one-­half  concentration  BHI  with  0.3%  agar  plate.  The  diameters  of  
motility  (mm)  were  measured  every  24  h  for  a  total  of  168  h.  The  means  and  SEM  of  
four  biological  replicates  are  shown.  *,  P  ≤  0.05  by  a  two-­tailed  Student’s  t  test.
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