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Supplementary methods 59 

Transcriptional fusions of PaLoc promoters to the SNAPCd reporter. For the 60 

construction of transcriptional SNAPCd fusions to the promoters of the PaLoc genes 61 

tcdR, tcdA, tcdB, tcdE and tcdC, plasmid pFT47 1 was used. The promoter regions 62 

of these genes were PCR-amplified using genomic DNA from C. difficile 630Δerm 63 

with the primer pairs PtcdR-SNAP-EcoRI-Fw/ PtcdR-SNAP-XhoI-Rev, PtcdA-SNAP-64 

EcoRI-Fw/ PtcdA-SNAP-XhoI-Rev, PtcdB-SNAP-EcoRI-Fw/ PtcdB-SNAP-XhoI-Rev, 65 

PtcdC-SNAP-EcoRI-Fw/ PtcdC-SNAP-XhoI-Rev and PtcdE-SNAP-EcoRI-Fw/ 66 

PtcdE-SNAP-XhoI-Rev (Table 1), to produce, 815, 520, 530, 430 and 600bp 67 

products, respectively. The promoter fragments were cloned between the EcoRI/ 68 

XhoI sites of pFT47 to yield pMS464, pMS470, pMS471, pMS472 and pMS473 (see 69 

S4 Table). The plasmids were introduced into E. coli HB101 (RP4) yielding strains 70 

AHEC125, AHEC144, AHEC145, AHEC146 and AHEC147 and then transferred to 71 

C. difficile 630Δerm by conjugation, producing strains AHCD608 and AHCD668 72 

through AHCD671 (Table S2). 73 

Plasmid pMS464 was also introduced into the C. difficile 630Δerm 74 

sporulation mutants sigF (AHCD533), sigE (AHCD532), sigG (AHCD534), sigK 75 

(AHCD535) and spo0A (AHCD536), yielding strains AHCD647 through AHCD651; 76 

pMS464 was also conjugated into a ΔspoVT mutant (our strain AHCD659; this 77 

work, see below) originating AHCD777. Additionally, pMS464 and pMS470 were 78 

conjugated into a ΔsigD mutant (AHCD687) producing strains AHCD780 and 79 

AHCD779, respectively.  80 

Deletion and mutational analysis of the tcdR regulatory region. For deletion 81 

analysis of the tcdR promoter a fragment of 183 bp (fragment PtcdR-D) was fused to 82 

SNAPCd in pFT47, according to the general strategy outlined above for the full-83 
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length fusion (Fig. S3). The fragment was PCR-amplified using the primer pair PtcdR-84 

A-SNAP-EcoRI-Fw/ PtcdR-SNAP-XhoI-Rev and inserted between the EcoRI/XhoI 85 

sites of pFT47, yielding pCC20. The plasmid was introduced into E. coli HB101 86 

(RP4) yielding strain AHEC237 and transferred to C. difficile 630Δerm by 87 

conjugation, producing strain AHCD795.  88 

To introduce point mutations at the -10 region of the σD promoter located 89 

upstream of tcdR (Fig. S3) overlap extension PCR was performed, initially using the 90 

primer pairs PtcdR-SNAP-EcoRI-Fw/ PsigDmut-Rev and PsigDmut-Fw/ PtcdR-91 

SNAP-XhoI-Rev that originated fragments of 741 and 195 bp, and then, after mixing 92 

the two fragments, with PtcdR-SNAP-EcoRI-Fw/ PtcdR-SNAP-XhoI-Rev. The final 93 

PCR product was cloned between EcoRI/XhoI sites of pFT47 to give pCC27. The 94 

plasmid was transformed into E. coli HB101 (RP4) yielding strain AHEC274 and 95 

then transferred to C. difficile 630Δerm by conjugation, producing strain AHCD821. 96 

Construction of a ΔtcdR mutant through allele coupled exchange. Allele 97 

coupled exchange using a pyrE strain2 was used to obtain in frame deletions of the 98 

tcdR gene in C. difficile 630Δerm and R20291. pyrE negative strains previously 99 

constructed 2 were used in order to allow for a positive/negative selection. An allele 100 

exchange cassette was obtained by overlap extension PCR using the primer pair 101 

tcdR-AscI-Fw/tcdR-SOE-Rev for the left-hand homology arm (LHA) originating a 102 

631 bp fragment and tcdR-SOE-Fw/tcdR-SbfI-Rev for the right-hand homology arm 103 

(RHA) originating a 522 bp fragment. The final PCR was performed with the primer 104 

pair tcdR-AscI-Fw/ tcdR-SbfI-Rev and the resulting fragments inserted between the 105 

SbfI and AscI sites of pMTL-YN3, to give pSR3 (for the construction of the  ΔtcdR 106 

mutant) in 630Δerm, and pMTL-YN4, to give pSR2 (for the construction of the  107 

ΔtcdR mutant in R20291). pSR3 and pSR2 were transformed into E. coli HB101 108 
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(RP4) to give AHEC239 and AHEC227, respectively, and then moved from these 109 

strains, by conjugation, into C. difficile 630ΔermΔpyrE and R20291ΔpyrE2. C. 110 

difficile transconjugants were selected by sub-culturing on BHI agar containing 111 

thiamphenicol (15 µg/mL) and cefoxitin (25 µg/mL) and re-streaked twice in this 112 

medium for 630Δerm and four times for R20291. Colonies were screened by colony 113 

PCR with DNA obtained using 5% chelex resin (Sigma–Aldrich) to identify single-114 

crossover mutants. For the tcdR gene the primer pairs YN3-vef-Fw/ tcdR-vef-Fw 115 

and YN3-vef-Rev/ tcdR-vef-Rev for 630Δerm or YN4-vef-Fw/ tcdR-vef-Fw and YN4-116 

vef-Rev/ tcdR-vef-Rev for R20291. The single-crossover mutants identified were 117 

streaked onto CDMM3 with 1% agar supplemented with 5-Fluoroorotic acid (2 118 

mg/mL) and uracil (5 µg/mL) in order to select for plasmid excision. The isolated 119 

FOA-resistant colonies were screened by colony PCR as above using the primer 120 

pair tcdR-vef-Fw/ tcdR-vef-Rev. The primers used flank the upstream and 121 

downstream homology regions. The double-crossover mutants that were 122 

thiamphenicol sensitive (AHCD811 in 630Δerm and AHCD1093 in R20291) were 123 

reverted to a PyrE+ phenotype through conjugation with plasmid pMTL-YN1 for 124 

630Δerm and pMTL-YN2 for R20291. The resulting colonies were streaked onto 125 

non-supplemented CDMM agar and the restoration of the pyrE allele was confirmed 126 

by colony PCR using the primer pair pyrE-vef-Fw/pyrE-vef-Rev. Isolates with the 127 

expected structure were identified and named AHCD820 (ΔtcdR in 630Δerm) and 128 

AHCD1102 (ΔtcdR in R20291). 129 

Plasmids pMS470 and pMS464 (above; Table S3) were then introduced into 130 

the 630Δerm ΔtcdR mutant (AHCD820) by conjugation with E. coli HB101 (RP4) 131 

derivatives, which resulted in strains AHCD840 and AHCD841 for ΔtcdR, 132 

respectively.  133 
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Construction of ΔtcdA and ΔtcdB mutants and of a ΔtcdAΔtcdB double 134 

mutant through allele coupled exchange. Allelic exchange2 was also used to 135 

construct ΔtcdA and ΔtcdB mutants and the double mutant ΔtcdAΔtcdB. Plasmids 136 

pSR7 and pSR8 were used to delete tcdA and tcdB, respectively. For the 137 

construction of pSR7 the allele exchange cassettes were obtained by overlap 138 

extension PCR using the primer pairs tcdA-AscI-Fw/tcdA-SOE-Rev for the LHA 139 

originating a 626 bp fragment and tcdA-SOE-Fw/ tcdA-SbfI-Rev for the RHA 140 

originating a 544 bp fragment. The final PCR was obtained with the primer pair 141 

tcdA-AscI-Fw/ tcdA-SbfI-Rev. For the construction of pSR8, the allele exchange 142 

cassettes were obtained by overlap extension PCR using the primer pairs tcdB-143 

AscI-Fw/ tcdB-SOE-Rev for the LHA originating a 635 bp fragment and tcdB-SOE-144 

Fw/ tcdB-SbfI-Rev for the RHA originating a 497 bp fragment. The final PCR was 145 

obtained with the primer pair tcdB-AscI-Fw/ tcdB-SbfI-Rev. All plamids were verified 146 

by DNA sequencing. The plasmids obtained were transformed into E. coli HB101 147 

(RP4) yielding strains AHEC498 (for ΔtcdA) and AHEC499 (for ΔtcdB). The E. coli 148 

strains for the construction of the ΔtcdA and ΔtcdB mutants were subsequently 149 

mated with C. difficile 630ΔermΔpyrE and transconjugants were selected by sub-150 

culturing on BHI agar containing thiamphenicol (15 µg/mL) and cefoxitin (25 µg/mL) 151 

and re-streaked twice in this medium. Colonies were screened by colony PCR with 152 

DNA prepared using 5% chelex resin (Sigma-Aldrich) to identify single-crossover 153 

mutants. For the tcdA gene the primer pairs YN3-vef-Fw/ tcdA-vef-Fw and YN3-vef-154 

Rev/ tcdA-vef-Rev were used, while for tcdB the primer pairs YN3-vef-Fw/ tcdB-vef-155 

Fw and YN3-vef-Rev/ tcdB-vef-Rev were used. The single-crossover mutants 156 

identified were streaked onto CDMM3 with 1% agar supplemented with 5-157 

Fluoroorotic acid (2 mg/mL) and uracil (5 µg/mL) in order to select for plasmid 158 
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excision. The isolated FOA-resistant colonies were screened by colony PCR using 159 

the primer pair tcdA-vef-Fw/tcdA-vef-Rev for tcdA and tcdB-vef-Fw/tcdB-vef-Rev for 160 

tcdB, which flank the upstream and downstream homology regions.  161 

The double-crossover mutants that were thiamphenicol sensitive (AHCD999 162 

for tcdA and AHCD1415 for tcdB) were reverted to a PyrE+ phenotype through 163 

conjugation with the plasmid pMTL-YN1. The resulting colonies were streaked onto 164 

non-supplemented CDMM agar and the restoration of the pyrE allele was confirmed 165 

by colony PCR using the primer pair pyrE-vef-Fw/pyrE-vef-Rev. This produced 166 

strains AHCD1002 (ΔtcdA) and AHCD1439 (ΔtcdB). The double-crossover ΔtcdA 167 

mutant that was thiamphenicol sensitive (pyrE-) was used to mate with E. coli 168 

AHEC499 to construct the double ΔtcdA/ΔtcdB mutant AHCD1046, using the same 169 

methodology outlined above for the single mutant. This strain was reverted to a 170 

PyrE+ phenotype through conjugation with pMTL-YN1. The resulting colonies were 171 

streaked onto non-supplemented CDMM agar and the presence of a restored pyrE 172 

allele was confirmed by colony PCR using the primer pair pyrE-vef-Fw/ pyrE-vef-173 

Rev. This screen led to the isolation of strain AHCD1066. 174 

Complementation through allelic exchange at the pyrE locus. In order to 175 

complement the ΔtcdR mutation, the coding sequence of the tcdR gene and its 176 

promoter region, a total of 1460 bp, was PCR amplified from 630Δerm or R20291 177 

genomic DNA, using the primer pair tcdR-comp-BamHI-Fw/tcdR-comp-HindIII-Rev 178 

and the fragment inserted between the BamHI and HindIII sites of either pMTL-179 

YN1C, yielding pSR5 (for 630Δerm) and pMTL-YN2C, yielding pSR34 (for R20291). 180 

pSR5 and pSR34 were transformed into E. coli HB101 (RP4) yielding strains 181 

AHEC285 and AHEC661, respectively, and subsequently mated with C. difficile 182 

630ΔermΔpyrEΔtcdR and R20291ΔpyrEΔtcdR. The transconjugants obtained were 183 
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streaked onto CDMM and tested by colony PCR using primer pair tcdR-vef-Fw/ 184 

tcdR-vef-Rev to test for both tcdR complementation and with primer pair pyrE-vef-185 

Fw/pyrE-vef-Rev for pyrE reversion; clones with the expected changes were 186 

identified and named AHCD828, for 630Δerm, and AHCD1161, for R20291.  187 

Plasmids pMS470 and pMS464 (above; Table S3) were introduced into the 188 

complementation strain through matting from E. coli HB101 (RP4) derivatives, 189 

resulting in strains AHCD845 and AHCD846, respectively. 190 

Placing tcdR under the control of forespore- or mother cell-specific 191 

promoters. The sspA or spoIIIAA promoters were fused to the tcdR gene using 192 

overlap extension PCR. The tcdR gene was PCR amplified from C. difficile 193 

630Δerm genomic DNA with an optimized RBS using the primer pair TcdR-RBSopt-194 

Fw/ TcdR-comp-HindIII-Rev, producing a 723bp. The PCR fragment was inserted 195 

between the XhoI/HindIII sites of pMTL-YN1C, to produce pCC44. The sspA and 196 

spoIIIAA promoter regions were PCR amplified using primer pairs PsspA-BamHI-197 

Fw/ PsspA-SNAP-XhoI-Rev and PspoIIIAA-BamHI-Fw/ PspoIIIAA-SNAP-XhoI-Rev, 198 

producing fragments of 482 and 494 bp which were inserted between the 199 

BamHI/XhoI sites of pCC44 to give pCC45 (PsspA-tcdR) and pCC46 (PspoIIIA-tcdR). 200 

The plasmids were transformed into E. coli HB101 (RP4) yielding strains AHEC391 201 

and AHEC389, respectively, and subsequently transferred to C. difficile 202 

630ΔermΔpyrEΔtcdR by conjugation. 203 

The transconjugants obtained were streaked onto CDMM and tested by 204 

colony PCR using the primer pair PsspA-BamHI-Fw/ TcdR-comp-XhoI-Rev and 205 

PspoIIIAA-BamHI-Fw/ TcdR-comp-XhoI-Rev to test for integration and with the 206 

primer pair pyrE-vef-Fw/pyrE-vef-Rev to test for pyrE reversion, yielding strains 207 

AHCD900 (PsspA-tcdR) and AHCD926 (PspoIIIA-tcdR), respectively.  208 
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Construction of a ΔspoVT in-frame deletion mutant using CRISPR-Cas9. A 209 

CRISPR-Cas9-based approach4  was used for the in-frame deletion of the spoVT 210 

gene in the C. difficile 630Δerm sigG mutant previously constructed using the 211 

ClosTron system1. The sgRNA, used to target the Cas9 nuclease to the spoVT 212 

gene, was obtained by a primer dimer PCR reaction. The primers for amplification 213 

were designed by adding the 20 nucleotides SEED region identified with the 214 

Benchling software (https://benchling.com/crispr) to the universal forward primer 215 

(SpoVT_sgRNA_Fw) together with the universal reverse primer sgRNA_Rev. The 216 

allele exchange cassette composed of a left-hand homology arm (LHA) and a right-217 

hand homology arm (RHA) was obtained by overlap extension PCR using the 218 

primer pair spoVT-AscI-Fw/spoVT-SOE-Rev for the LHA originating a 701 bp 219 

fragment and spoVT-SOE-Fw/spoVT-AsiSI-Rev for the RHA originating a 709bp 220 

fragment. The final PCR was done with the primer pair spoVT-AscI-Fw/spoVT-221 

AsiSI-Rev originating a 1410 bp fragment that was inserted between the AscI/AsiSI 222 

sites of pMTL-Cas94 together with the sgRNA fragment that was cloned between 223 

the SalI/AsiSI sites, to yield pCC86, the sequence of which was verified. pCC86 224 

was introduced into E. coli HB101 (RP4) to give AHEC855 and then introduced into 225 

C. difficile 630Δerm sigG by conjugation. Transconjugants were selected by sub-226 

culturing on BHI agar containing thiamphenicol (15 µg/mL) and cefoxitin (25 µg/mL) 227 

and then re-streaked in this medium. The selected transconjugants were screened 228 

by colony PCR using the primer pair spoVT-vef-Fw/spoVT-vef-Rev. A strain with the 229 

expected structure was isolated and named AHCD1418.  230 

Plasmids and strains for the overproduction of TcdR, σD, σG and SpoVT in E. 231 

coli. For TcdR overproduction, tcdR was amplified from C.difficile 630Δerm 232 

genomic DNA using the primer pair TcdR-NcoI-Fw/ TcdR-SalI-Rev that produced a 233 
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551bp fragment and cloned between the NcoI/SalI sites in pFN127 (pET16b-Strep 234 

tagII; AmpR), originating pCC17. For σG overexpression, sigG was amplified from 235 

C.difficile 630Δerm genomic DNA using the primer pair CDSigGpET28a-Fw/ 236 

CDSigGpET28a-Rev that produced a 774bp fragment and cloned between the 237 

NcoI/XhoI sites in pET28a, originating pFT36. For SpoVT overexpression, spoVT 238 

was amplified using the primer pair SpoVT-NdeI-Fw/ SpoVT-XhoI-Rev producing a 239 

540bp fragment and cloned between the NdeI/XhoI sites in pET16b originating 240 

pCC22. For σG and SpoVT co-induction, sigG was cut from pFT36 using NcoI/XhoI 241 

and cloned NcoI/SalI in pETDuet and spoVT was cut from pCC22 using NdeI/XhoI 242 

and cloned using the same restriction sites in pETDuet already containing sigG, 243 

producing pCC29. For σD overproduction, sigD was amplified from using the primer 244 

pair SigD-NcoI-Fw /SigD-XhoI-Rev and cloned between the NcoI/XhoI sites in 245 

pET28a, originating pCC30. All plasmids were transformed into E. coli BL21 (DE3) 246 

to yield strains AHEC217, AHEC068, AHEC304 and AHEC313. Additionally, 247 

pMS464 and pCC27 were co-transformed into E. coli BL21 (DE3) together with 248 

pFT36, pCC29 or pCC17, yielding strains AHEC290, 291, 314, 316, 317 and 319 249 

(see Tables S2 and S3). Furthermore, pMS464 was co-transformed with pCC30 to 250 

produce AHEC320. As a positive control a fusion was constructed between the 251 

sspA promoter and SNAPCd using overlap extension PCR. First, primers PsspA-252 

EcoRI-Fw/ PsspA-SNAP-SOE-Rev were used to amplify the sspA promoter region 253 

producing a 498bp fragment. Secondly, primer pair SNAP-SOE-Fw/ SNAPC-XhoI-254 

Rev was used to amplify SNAPCd from pFT47 producing a 550bp fragment. Finally, 255 

primer pair PsspA-EcoRI-Fw / SNAPC-XhoI-Rev produced a fragment with 1048bp, 256 

which was cloned between the EcoRI/ XhoI sites in pMTL84121, yielding pCC32. 257 
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Plasmid pCC32 was co-transformed into E. coli BL21 (DE3) together with pFT36 or 258 

pCC29, yielding strains AHEC853, and AHEC859, respectively. 259 

  260 
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 261 
Supplementary figures and legends 262 

Supplementary Figure S1 263 

 264 
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Supplementary Figure S2 266 
 267 

 268 
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Supplementary Figure S3 270 
 271 

 272 
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Supplementary Figure S4 274 

 275 
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Supplementary Figure S5 278 
 279 
 280 
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Supplementary Figure S6 287 

 288 
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Supplementary Figure S7 303 
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Supplementary Figure S8 307 
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Supplementary Figure S9 310 
 311 
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Supplementary Figure S10 314 

 315 
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Supplementary Figure S11 317 
 318 
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Supplementary Figure S12 321 
 322 

 323 
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Supplementary Figure S13 325 
 326 

 327 
  328 



Toxic spores of C. difficile  Cassona et al. 

 25 

Supplementary Figure S14 329 
 330 
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Supplementary Figure S15 333 

 334 
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Supplementary Tables 336 
 337 
Supplementary Table S1 - Heat resistant spore counts. 338 

1 the numbers represent the average and standard deviation of three different experiments (see the 339 
Material and Methods section). CFU, colony forming units. 340 

 341 
 342 
  343 

 

 630Δerm   R20291  
WT ΔtcdR ΔtcdRC WT ΔtcdR ΔtcdRC 

Viable 2.1±2.2x109  4.1±3.5x109 2.0±1.9x109 3.4±0.4x109 2.8±0.1x109 3.0±0.5x109 
Heat 3.7±3.5x104 1.8±1.5x105 8.6±5.6x104 1.8±0.9x104 7.0±8.5x104 9.0±7.7x104 
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 344 
Supplementary Table S2 - Plasmids used in this study. 345 

 346 

Plasmid Relevant features Origin/ 
reference 

pMTL84121 Clostridium modular plasmid containing catP (CmR /TmR ) Laboratory stock 
pMTL-YN1 Plasmid for pyrE reversion through ACE in 630Δerm  2 
pMTL-YN1C Plasmid for complementation through ACE in 630Δerm “ 
pMTL-YN2 Plasmid for pyrE reversion through ACE in R20291  “ 
pMTL-YN2C Plasmid for complementation through ACE in R20291 “ 
pMTL-YN3 Plasmid for mutation through ACE in 630Δerm “ 
pMTL-YN4 Plasmid for mutation through ACE in R20291 “ 
pET16b Expression vector/T7lac promoter Novagen 
pET28a “ “ 
pETDuet-1 “ “ 
pFT47 pMTL84121-SNAPCd (CmR /TmR ) 1 
pMS464 pFT47 containing the tcdR promoter region This work 
pMS470 pFT47 containing the tcdA promoter region “ 
pMS471 pFT47 containing the tcdB promoter region “ 
pMS472 pFT47 containing the tcdC promoter region “ 
pMS473 pFT47 containing the tcdE promoter region “ 
pSR1 pMTL-YN4 containing a LHA and RHA from tcdR (R20291) “ 
pSR3 pMTL-YN3 containing a LHA and RHA from tcdR “ 
pSR5 pMTL-YN1C containing tcdR and its promoter for complementation “ 
pSR7 pMTL-YN3 containing a LHA and RHA from tcdA “ 
pSR8 pMTL-YN3 containing a LHA and RHA from tcdB “ 
pSR34 pMTL-YN2C containing tcdR and its promoter for complementation 

(R20291) 
“ 

pFT36 pET28a containing sigG “ 
pCC17 pET16b containing tcdR-Strep tagII “ 
pCC20 pFT47 containing 183bp from the tcdR promoter region “ 
pCC22 pET16b containing spoVT “ 
pCC27 pFT47 containing the tcdR promoter region with point mutations at the sigD 

promoter 
“ 

pCC29 pETDuet-1 containing sigG and spoVT “ 
pCC30 pET28a containing sigD “ 
pCC32 pFT47 containing the sspA promoter region “ 
pCC44 pMTL-YN1C containing tcdR with optimized RBS “ 
pCC45 pCC44 containing the sspA promoter  “ 
pCC46 pCC44 containing the spoIIIAA promoter  “ 
pCC86 pMTL-Cas9 containing a LHA and RHA from spoVT and the sgRNA  

with the SEED sequence for spoVT 
“ 

 347 

  348 
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Supplementary Table S3 - Bacterial strains used in this study. 349 

Strain Relevant properties Origin/ reference 

E. coli   

DH5α General cloning host Invitrogen 
HB101 (RP4) Host for conjugation into C. difficile Laboratory stock 
AHEC068 BL21 (DE3)/ pFT36 This work 
AHEC076 HB101 (RP4)/ pMTL84121 9 
AHEC125 HB101 (RP4)/ pMS464 This work 
AHEC144 HB101 (RP4)/ pMS470 “ 
AHEC145 HB101 (RP4)/ pMS471 “ 
AHEC146 HB101 (RP4)/ pMS472 “ 
AHEC147 HB101 (RP4)/ pMS473 “ 
AHEC203 HB101 (RP4)/ pMTL-YN1 2  
AHEC205 HB101 (RP4)/ pMTL-YN2 “ 
AHEC217 Bl21 (DE3)/ pCC17 This work 
AHEC227 HB101 (RP4)/ pSR1 “ 
AHEC237 HB101 (RP4)/ pCC20 “ 
AHEC239 HB101 (RP4)/ pSR3 “ 
AHEC274 HB101 (RP4)/ pCC27 “ 
AHEC285 HB101 (RP4)/ pSR5 “ 
AHEC290 BL21 (DE3)/ pFT36/ pMS464 “ 
AHEC291 BL21 (DE3)/ pFT36/ pCC27 “ 
AHEC304 BL21 (DE3)/ pCC29 “ 
AHEC313 BL21 (DE3)/ pCC30 “ 
AHEC314 BL21 (DE3)/ pCC29/ pMS464 “ 
AHEC316 BL21 (DE3)/ pCC29/ pCC27 “ 
AHEC317 BL21 (DE3)/ pCC17/ pMS464 “ 
AHEC319 BL21 (DE3)/ pCC17/ pCC27 “ 
AHEC320 BL21 (DE3)/ pCC30/ pMS464 “ 
AHEC389 HB101 (RP4)/ pCC46 “ 
AHEC391 HB101 (RP4)/ pCC45 “ 
AHEC498 HB101 (RP4)/ pSR7 “ 
AHEC499 HB101 (RP4)/ pSR8 “ 
AHEC661 HB101 (RP4)/ pSR34 “ 
AHEC853 BL21 (DE3)/ pFT36/ pCC32 “ 
AHEC855 HB101 (RP4)/ pCC86 “ 
AHEC859 BL21 (DE3)/ pCC29/ pCC32 “ 
   
C. difficile   

AHCD531 C. difficile 630Δerm 10 
AHCD532 630Δerm sigE::intron ermB* 1  
AHCD533 630Δerm sigF::intron ermB “ 
AHCD534 630Δerm sigG::intron ermB “ 
AHCD535 630Δerm sigK::intron ermB “ 
AHCD536 630Δerm spo0A::intron ermB 11 
AHCD543 630Δerm containing pMTL84121 1 
AHCD608 630Δerm containing pMS464 This work 
AHCD647 AHCD536 containing pMS464 “ 
AHCD648 AHCD533 containing pMS464 “ 
AHCD649 AHCD532 containing pMS464 “ 
AHCD650 AHCD534 containing pMS464 “ 
AHCD651 AHCD535 containing pMS464 “ 
AHCD668 630Δerm containing pMS470 “ 
AHCD669 630Δerm containing pMS471 “ 
AHCD670 630Δerm containing pMS472 “ 
AHCD671 630Δerm containing pMS473 “ 
AHCD687 630Δerm sigD::intron ermB 12 
AHCD688 C. difficile R20291 Anaerobe Reference Laboratory, 

Cardiff, Wales, United Kingdom 
AHCD772 630Δerm ΔpyrE 2  
AHCD777 AHCD659 containing pMS464 This work 
AHCD779 AHCD687 containing pMS470 “ 
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AHCD780 AHCD687 containing pMS464 “ 
AHCD795 630Δerm containing pCC20 “ 
AHCD811 630Δerm ΔpyrE ΔtcdR “ 
AHCD820 630Δerm ΔtcdR “ 
AHCD821 630Δerm containing pCC27 “ 
AHCD828 630Δerm ΔtcdR pyrE::tcdR “ 
AHCD840 AHCD820 containing pMS470 “ 
AHCD841 AHCD820 containing pMS464 “ 
AHCD845 AHCD828 containing pMS470 “ 
AHCD846 AHCD828 containing pMS464 “ 
AHCD900 630Δerm ΔtcdR pyrE::PsspA-tcdR “ 
AHCD926 630Δerm ΔtcdR pyrE:: PspoIIIAA-tcdR “ 
AHCD999 630Δerm ΔpyrE ΔtcdA “ 
AHCD1002 630Δerm ΔtcdA “ 
AHCD1046 630Δerm ΔtcdA ΔtcdB ΔpyrE “ 
AHCD1066 630Δerm ΔtcdA ΔtcdB “ 
AHCD1067 R20291 ΔpyrE  2 
AHCD1093 R20291 ΔpyrE ΔtcdR  This work  
AHCD1102 R20291 ΔtcdR “ 
AHCD1161 R20291 ΔtcdR pyrE::tcdR  “ 
AHCD1415 630Δerm ΔpyrE ΔtcdB “ 
AHCD1418 630Δerm sigG spoVT “ 
AHCD1439 630Δerm ΔtcdB “ 
E1 Ribotype 126 13 
E7 Ribotye 053 “ 
E12 Ribotype 106 “ 
E13 Ribotype 017 “ 
E14 Ribotype 014 “ 
E23 Ribotype 001/072 “ 
E25 Ribotype 005 “ 
   

*ermB, erythromycin resistance determinant. 350 

 351 
  352 
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