
Table	
  S2.	
  General	
  analysis	
  of	
  CRISPR	
  spacer	
  matches	
  for	
  nine	
  C.	
  difficile	
  strains.
(A)	
  CRISPR	
  spacer	
  hits	
  to	
  chromosome,	
  phage	
  and	
  plasmid	
  sequences

PCR	
  Ribotype MLST N	
  of	
  spacers	
  in	
  strainhits	
  to	
  phages hits	
  to	
  plasmids hits	
  to	
  chromosomes from	
  them	
  to	
  prophages %	
  of	
  prophage	
  hits	
  in	
  chromosome	
  hits
Clostridium	
  difficile	
  2007855	
  	
  	
  	
  	
  027 3 98 32 1 11 2 18.18
Clostridium	
  difficile	
  BI1 027 3 98 32 1 14 6 42.86
Clostridium	
  difficile	
  CD196 027 3 97 32 1 15 6 40.00
Clostridium	
  difficile	
  R20291	
   027 3 96 31 3 9 4 44.44
Clostridium	
  difficile	
  630 012 27 107 32 2 10 4 40.00
Clostridium	
  difficile	
  CF5 017 57 66 23 1 29 17 58.62
Clostridium	
  difficile	
  M68 017 45 27 14 0 2 2 100.00
Clostridium	
  difficile	
  BI9 001 36 77 19 3 14 6 42.86
Clostridium	
  difficile	
  M120 078 49 153 85 14 14 7 50.00
total	
  in	
  all	
  strains 819 300 26 118 54 45.76
total	
  in	
  strains	
  (%) 36.63 3.17 14.41 6.59



Table	
  S2.	
  (B)	
  CRISPR	
  spacer	
  matching	
  of	
  phage	
  sequences.
Hits	
  to	
  phages
query_name hit_name PAM query_length num_identical N	
  of	
  mismatches mismatches	
  positions significance percent_identity hit_start hit_end description gene
NC_009089_10_spacer2 emb|LN681536.1|CTA 37 35 2 5,	
  30 2.00E-­‐11 94.59 4485 4521 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome Minor	
  capsid	
  protein
NC_009089_11_spacer1 emb|LN681539.1|CCT 37 37 0 3.00E-­‐14 100 5459 5495 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_009089_11_spacer10 emb|LN681536.1|CCA 37 34 3 3,	
  9,	
  18 8.00E-­‐10 91.89 11746 11782 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome Tail	
  tape	
  measure
NC_009089_11_spacer2 ref|NC_011398.1|CCA 36 36 0 2.00E-­‐13 100 15745 15780 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome Tail	
  tape	
  measure
NC_009089_12_spacer6 emb|LN681536.1|CCT 39 34 5 1,	
  2,	
  18,	
  27,	
  30 8.00E-­‐10 91.89 1720 1756 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome Terminase	
  large	
  subunit
NC_009089_15_spacer1 ref|NC_007917.1|CCA 37 32 5 1,	
  8,	
  9,	
  12,	
  30 7.00E-­‐07 88.89 9757 9790 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome XkdK	
  protein
NC_009089_15_spacer2 emb|LN681539.1|CCT 37 32 5 5,	
  18,	
  21,	
  30,	
  33 4.00E-­‐07 86.49 10861 10897 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_009089_15_spacer3 emb|LN681541.1|CCA 37 36 1 17 1.00E-­‐12 97.30 14321 14357 Clostridium	
  phage	
  phiMMP01,	
  complete	
  genome Tail	
  tape	
  measure
NC_009089_16_spacer6 emb|LN681537.1|CCT 38 38 0 1.00E-­‐14 100 118543 118580 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_009089_16_spacer9 emb|LN681535.1|CCT 37 33 4 3,	
  12,	
  15,	
  17 9.00E-­‐09 89.19 18083 18119 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Tail	
  protein/endopeptidase
NC_009089_17_spacer1 emb|LN681539.1|CCT 37 37 0 3.00E-­‐14 100 5442 5478 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_009089_17_spacer11 emb|LN681537.1|CCT 36 36 0 1.00E-­‐13 100 119018 119053 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_009089_17_spacer12 emb|LN681537.1|CCA 37 37 0 3.00E-­‐14 100 121000 121036 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome intergenic	
  region
NC_009089_17_spacer15 emb|LN681541.1|CCT 36 35 1 18 5.00E-­‐12 97.22 39332 39367 Clostridium	
  phage	
  phiMMP01,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_009089_17_spacer2 ref|NC_015262.1|CCT 37 37 0 6.00E-­‐14 100 13484 13520 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome Phage	
  protein	
  XkdS
NC_009089_17_spacer4 emb|LN681539.1|CCT 37 31 6 3,	
  6,	
  8,	
  19,	
  23,	
  24 5.00E-­‐06 83.78 25548 25584 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_009089_3_spacer2 emb|LN681537.1|CCT 38 38 0 1.00E-­‐14 100 118543 118580 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_009089_3_spacer5 emb|LN681535.1|CCT 37 33 4 3,	
  12,	
  15,	
  17 9.00E-­‐09 89.19 18083 18119 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Tail	
  protein/endopeptidase
NC_009089_4_spacer10 emb|LN681541.1|CCA 37 36 1 17 1.00E-­‐12 97.30 14321 14357 Clostridium	
  phage	
  phiMMP01,	
  complete	
  genome Tail	
  tape	
  measure
NC_009089_4_spacer8 ref|NC_007917.1|CCA 37 32 5 1,	
  8,	
  9,	
  12,	
  30 7.00E-­‐07 88.89 9757 9790 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome XkdK	
  protein
NC_009089_4_spacer9 emb|LN681539.1|CCT 37 32 5 5,	
  19,	
  22,	
  31,	
  34 4.00E-­‐07 86.49 10861 10897 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_009089_6_spacer13 ref|NC_007917.1|CCA 36 32 4 1,	
  2,	
  3,	
  26 4.00E-­‐10 96.97 31152 31184 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome putative	
  integrase
NC_009089_6_spacer8 emb|LN681536.1|CCA 36 36 0 1.00E-­‐13 100 29788 29823 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome intergenic	
  region
NC_009089_7_spacer6 emb|LN681538.1|TCG 38 35 3 12,	
  33,	
  35 2.00E-­‐10 92.11 31974 32011 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome Site-­‐specific	
  recombinase	
  	
  phage	
  integrase	
  family
NC_009089_8_spacer2 emb|LN681542.1|ACA 36 36 0 1.00E-­‐13 100 44801 44836 Clostridium	
  phage	
  phiMMP03,	
  complete	
  genome hypothetical	
  protein
NC_009089_8_spacer4 emb|LN681536.1|CCA 37 35 2 36,	
  37 4.00E-­‐13 100 8836 8870 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_009089_8_spacer8 emb|LN681539.1|CCA 39 37 2 38,	
  39 4.00E-­‐14 100 12856 12892 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome putative	
  phage	
  tail	
  tape	
  measure	
  protein
NC_009089_9_spacer1 emb|LN681539.1|CCA 38 38 0 1.00E-­‐14 100 3276 3313 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome putative	
  portal	
  protein
NC_009089_9_spacer11 emb|LN681536.1|CCA 35 33 2 11,	
  21 2.00E-­‐10 94.29 38400 38434 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_009089_9_spacer2 ref|NC_015262.1|CCA 37 37 0 6.00E-­‐14 100 17655 17691 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_009089_9_spacer3 emb|LN681535.1|CCT 37 33 4 5,	
  6,	
  15,	
  33 9.00E-­‐09 89.19 33013 33049 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome putative	
  DNAse/helicase	
  protein
NC_009089_9_spacer4 emb|LN681536.1|TCC 36 36 0 1.00E-­‐13 100 30715 30750 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome putative	
  DNAse/helicase	
  protein
NC_013315_10_spacer10 ref|NC_015262.1|CCA 37 32 5 1,	
  2,	
  3,	
  4,	
  7 4.00E-­‐10 96.97 1439 1471 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome putative	
  phage	
  terminase,	
  large	
  subunit
NC_013315_10_spacer11 emb|LN681537.1|CCG 37 32 5 6,	
  9,	
  11,	
  12,	
  27 4.00E-­‐07 86.49 117822 117858 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome protein	
  of	
  unknown	
  function
NC_013315_10_spacer14 emb|LN681539.1|CCT 37 37 0 3.00E-­‐14 100 47022 47058 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome putative	
  antirepressor
NC_013315_10_spacer3 ref|NC_011398.1|CCA 35 33 2 3,	
  9 4.00E-­‐10 94.29 47316 47350 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome hypothetical	
  protein
NC_013315_10_spacer4 emb|LN681535.1|CCA 39 35 4 4,	
  7,	
  11,	
  28 8.00E-­‐10 89.74 24523 24561 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Endolysine
NC_013315_10_spacer5 emb|LN681536.1|CCA 37 36 1 33 1.00E-­‐12 97.30 8007 8043 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_013315_10_spacer8 ref|NC_015262.1|CCA 37 37 0 6.00E-­‐14 100 22302 22338 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome putative	
  para
NC_013315_11_spacer3 emb|LN681540.1|CCA 36 34 2 7,	
  12 6.00E-­‐11 94.44 25906 25941 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome putative	
  DNAse/helicase	
  protein
NC_013315_11_spacer5 ref|NC_015568.1|CCT 38 37 1 8 8.00E-­‐13 97.37 38145 38182 Clostridium	
  phage	
  phiCD38-­‐2,	
  complete	
  genome hypothetical	
  protein
NC_013315_11_spacer7 emb|LN681535.1|CCC 37 36 1 6 1.00E-­‐12 97.30 3348 3384 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Minor	
  capsid	
  protein
NC_013315_13_spacer1 ref|NC_017978.1|TCC 36 29 7 1,	
  4,	
  8,	
  11,	
  15,	
  31,	
  32 0.015 80.56 5251 5286 Clostridium	
  phage	
  PhiS63,	
  complete	
  genome capsid	
  protein
NC_013315_13_spacer4 ref|NC_007917.1|CCT 36 30 6 1,	
  2,	
  6,	
  15,	
  30,	
  36 2.00E-­‐07 90.91 10308 10340 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome XkdK	
  protein
NC_013315_15_spacer10 emb|LN681538.1|CCG 37 37 0 3.00E-­‐14 100 58 94 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome intergenic	
  region
NC_013315_15_spacer13 ENA|CDIE01000001|CTA 37 36 1 20 1.00E-­‐12 97.30 29062 29098 Clostridium	
  phage	
  phiCD52_contig1 no	
  data
NC_013315_15_spacer2 emb|LN681535.1|CCT 37 34 3 7,	
  13,	
  31 8.00E-­‐10 91.89 4226 4262 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Minor	
  capsid	
  protein
NC_013315_15_spacer3 ref|NC_015262.1|CCT 38 38 0 2.00E-­‐14 100 4418 4455 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome Phage	
  capsid	
  family	
  protein
NC_013315_15_spacer7 ref|NC_011398.1|CCA 37 32 5 5,	
  11,	
  25,	
  31,	
  33 7.00E-­‐07 86.49 24591 24627 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome hypothetical	
  protein
NC_013315_15_spacer9 ref|NC_015262.1|CCA 36 35 1 9 9.00E-­‐12 97.22 36548 36583 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome putative	
  site-­‐specific	
  recombinase
NC_013315_16_spacer4 ref|NC_019422.1|CAA 38 34 4 8,	
  26,	
  29,	
  34 5.00E-­‐09 89.47 1806 1843 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome phage	
  portal	
  protein
NC_013315_16_spacer5 emb|LN681539.1|CCA 37 36 1 23 1.00E-­‐12 97.30 19142 19178 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_013315_16_spacer6 emb|LN681535.1|CCA 38 33 5 5.00E-­‐12 100 723 755 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Terminase	
  small	
  subunit
NC_013315_19_spacer13 emb|LN681537.1|CTT 37 36 1 1 1.00E-­‐13 100 121646 121681 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome intergenic	
  region
NC_013315_19_spacer14 emb|LN681537.1|CCT 37 37 0 3.00E-­‐14 100 120028 120064 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_013315_19_spacer20 emb|LN681535.1|CCA 37 32 5 3,	
  9,	
  23,	
  24,	
  25 4.00E-­‐07 86.49 2994 3030 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Minor	
  capsid	
  protein
NC_013315_19_spacer3 ref|NC_015262.1|CCT 36 34 2 6,	
  8 1.00E-­‐10 94.44 12962 12997 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome NlpC/P60	
  family	
  protein
NC_013315_19_spacer4 ref|NC_015262.1|CCA 38 34 4 8,	
  11,	
  17,	
  26 5.00E-­‐09 89.47 14187 14224 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome XkdT	
  protein
NC_013315_19_spacer7 ref|NC_019421.1|CCA 37 37 0 6.00E-­‐14 100 41433 41469 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome hypothetical	
  protein
NC_013315_19_spacer9 emb|LN681539.1|CCA 38 35 3 12,	
  15,	
  36 2.00E-­‐10 92.11 38745 38782 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_013315_20_spacer3 emb|LN681542.1|CCA 36 29 7 6,	
  18,	
  19,	
  21,	
  29,	
  31,	
  33 7.00E-­‐04 80.56 45125 45160 Clostridium	
  phage	
  phiMMP03,	
  complete	
  genome intergenic	
  region
NC_013315_20_spacer5 ref|NC_015262.1|CCT 36 34 2 18,	
  33 1.00E-­‐10 94.44 9291 9326 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_013315_20_spacer7 emb|LN681538.1|CCA 39 32 7 1,	
  2,	
  3,	
  6,	
  22,	
  33,	
  37 4.00E-­‐08 88.89 8138 8173 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_013315_20_spacer8 emb|LN681537.1|CCC 36 35 1 18 5.00E-­‐12 97.22 65535 65570 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_013316_10_spacer10 ref|NC_015262.1|CCA 37 32 5 1,	
  2,	
  3,	
  4,	
  7 4.00E-­‐10 96.97 1439 1471 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome putative	
  phage	
  terminase,	
  large	
  subunit
NC_013316_10_spacer11 emb|LN681537.1|CCG 37 32 5 6,	
  9,	
  11,	
  12,	
  27 4.00E-­‐07 86.49 117822 117858 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome protein	
  of	
  unknown	
  function
NC_013316_10_spacer14 emb|LN681539.1|CCT 37 37 0 3.00E-­‐14 100 47022 47058 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome putative	
  antirepressor
NC_013316_10_spacer3 ref|NC_011398.1|CCA 35 33 2 3,	
  9 4.00E-­‐10 94.29 47316 47350 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome hypothetical	
  protein
NC_013316_10_spacer4 emb|LN681535.1|CCA 39 35 4 4,	
  7,	
  11,	
  28 8.00E-­‐10 89.74 24523 24561 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Endolysine
NC_013316_10_spacer5 emb|LN681536.1|CCA 37 36 1 33 1.00E-­‐12 97.30 8007 8043 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_013316_10_spacer8 ref|NC_015262.1|CCA 37 37 0 6.00E-­‐14 100 22302 22338 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome putative	
  para
NC_013316_11_spacer3 emb|LN681540.1|CCA 36 34 2 7,	
  12 6.00E-­‐11 94.44 25906 25941 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome putative	
  DNAse/helicase	
  protein
NC_013316_11_spacer5 ref|NC_015568.1|CCT 38 37 1 8 8.00E-­‐13 97.37 38145 38182 Clostridium	
  phage	
  phiCD38-­‐2,	
  complete	
  genome hypothetical	
  protein
NC_013316_11_spacer7 emb|LN681535.1|CCC 37 36 1 6 1.00E-­‐12 97.30 3348 3384 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Minor	
  capsid	
  protein
NC_013316_13_spacer1 ref|NC_017978.1|TCC 36 29 7 1,	
  4,	
  8,	
  11,	
  15,	
  31,	
  32 0.015 80.56 5251 5286 Clostridium	
  phage	
  PhiS63,	
  complete	
  genome capsid	
  protein
NC_013316_13_spacer4 ref|NC_007917.1|CCT 36 30 6 1,	
  2,	
  6,	
  15,	
  30,	
  36 2.00E-­‐07 90.91 10308 10340 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome XkdK	
  protein
NC_013316_15_spacer10 emb|LN681538.1|CCG 37 37 0 3.00E-­‐14 100 58 94 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome intergenic	
  region
NC_013316_15_spacer2 emb|LN681535.1|CCT 37 34 3 7,	
  13,	
  31 8.00E-­‐10 91.89 4226 4262 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Minor	
  capsid	
  protein
NC_013316_15_spacer3 ref|NC_015262.1|CCT 38 38 0 2.00E-­‐14 100 4418 4455 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome Phage	
  capsid	
  family	
  protein
NC_013316_15_spacer7 ref|NC_011398.1|CCA 37 32 5 5,	
  11,	
  25,	
  31,	
  33 7.00E-­‐07 86.49 24591 24627 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome hypothetical	
  protein
NC_013316_15_spacer9 ref|NC_015262.1|CCA 36 35 1 9 9.00E-­‐12 97.22 36548 36583 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome putative	
  site-­‐specific	
  recombinase
NC_013316_16_spacer4 ref|NC_019422.1|CAA 38 34 4 8,	
  26,	
  29,	
  34 5.00E-­‐09 89.47 1806 1843 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome phage	
  portal	
  protein
NC_013316_16_spacer5 emb|LN681539.1|CCA 37 36 1 23 1.00E-­‐12 97.30 19142 19178 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_013316_16_spacer6 emb|LN681535.1|CCA 38 33 5 1,	
  2,	
  3,	
  4,	
  5 5.00E-­‐12 100 723 755 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Terminase	
  small	
  subunit
NC_013316_19_spacer10 ref|NC_019421.1|CCA 37 37 0 6.00E-­‐14 100 41433 41469 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome hypothetical	
  protein
NC_013316_19_spacer12 emb|LN681539.1|CCA 38 35 3 12,	
  15,	
  36 2.00E-­‐10 92.11 38745 38782 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_013316_19_spacer16 emb|LN681537.1|CTT 37 36 1 1 1.00E-­‐13 100 121646 121681 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome intergenic	
  region
NC_013316_19_spacer17 emb|LN681537.1|CCT 37 37 0 3.00E-­‐14 100 120028 120064 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_013316_19_spacer23 emb|LN681535.1|CCA 37 32 5 3,	
  9,	
  23,	
  24,	
  25 4.00E-­‐07 86.49 2994 3030 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Minor	
  capsid	
  protein
NC_013316_19_spacer6 ref|NC_015262.1|CCT 36 34 2 6,	
  8 1.00E-­‐10 94.44 12962 12997 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome NlpC/P60	
  family	
  protein
NC_013316_19_spacer7 ref|NC_015262.1|CCA 38 34 4 8,	
  11,	
  17,	
  26 5.00E-­‐09 89.47 14187 14224 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome XkdT	
  protein
NC_013316_20_spacer3 emb|LN681542.1|CCA 36 29 7 6,	
  18,	
  19,	
  21,	
  29,	
  31,	
  33 7.00E-­‐04 80.56 45125 45160 Clostridium	
  phage	
  phiMMP03,	
  complete	
  genome intergenic	
  region
NC_013316_20_spacer5 ref|NC_015262.1|CCT 36 34 2 17,	
  33 1.00E-­‐10 94.44 9291 9326 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_013316_20_spacer7 emb|LN681538.1|CCA 39 32 7 4.00E-­‐08 88.89 8138 8173 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_013316_20_spacer8 emb|LN681537.1|CCC 36 35 1 18 5.00E-­‐12 97.22 65535 65570 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_013974_10_spacer5 emb|LN681535.1|CCT 38 36 2 18,	
  38 2.00E-­‐12 97.30 29929 29965 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome intergenic	
  region
NC_013974_10_spacer6 ref|NC_015262.1|CCA 37 34 3 10,	
  11,	
  16 1.00E-­‐09 91.89 30290 30326 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_013974_10_spacer9 emb|LN681537.1|CTA 36 33 3 27,	
  29,	
  32 3.00E-­‐09 91.67 121568 121603 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome putative	
  HTH-­‐type	
  transcriptional	
  regulator	
  ImmR
NC_013974_12_spacer12 emb|LN681535.1|CCA 36 32 4 16,	
  31,	
  35,	
  36 7.00E-­‐10 94.12 26327 26360 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_013974_12_spacer13 emb|LN681536.1|CCA 37 37 0 3.00E-­‐14 100 14871 14907 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome Tail	
  tape	
  measure
NC_013974_12_spacer16 ref|NC_019421.1|CCA 36 31 5 10,	
  12,	
  13,	
  15,	
  18 2.00E-­‐06 86.11 15740 15775 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome Tail	
  tape	
  measure
NC_013974_13_spacer5 ref|NC_019422.1|ACC 37 36 1 1 2.00E-­‐13 100 12593 12628 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome cell	
  wall	
  hydrolase
NC_013974_14_spacer1 emb|LN681535.1|CCA 38 36 2 4,	
  18 5.00E-­‐12 94.74 3624 3661 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Minor	
  capsid	
  protein
NC_013974_14_spacer3 ENA|CDIE01000002|CCA 37 36 1 35 1.00E-­‐12 97.30 3350 3386 Clostridium	
  phage	
  phiCD52_contig2 no	
  data
NC_013974_14_spacer4 ENA|CDIE01000001|CCT 37 34 3 12,	
  30,	
  32 8.00E-­‐10 91.89 12924 12960 Clostridium	
  phage	
  phiCD52_contig1 no	
  data
NC_013974_14_spacer7 emb|LN681536.1|CCT 39 34 5 1,	
  2,	
  16,	
  27,	
  30 8.00E-­‐10 91.89 1720 1756 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome Terminase	
  large	
  subunit
NC_013974_18_spacer10 emb|LN681535.1|CCT 35 29 6 1,	
  2,	
  3,	
  4,	
  5,	
  15 8.00E-­‐09 96.67 10884 10913 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_013974_18_spacer5 emb|LN681536.1|CCA 36 36 0 1.00E-­‐13 100 3353 3388 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome Minor	
  capsid	
  protein
NC_013974_18_spacer7 emb|LN681535.1|CCT 34 32 2 3,	
  9 6.00E-­‐10 94.12 16242 16275 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Tail	
  tape	
  measure
NC_013974_6_spacer3 ref|NC_007917.1|CCT 38 36 2 3,	
  14 1.00E-­‐11 94.74 33007 33044 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome RepR;	
  putative	
  repressor
NC_013974_7_spacer1 emb|LN681535.1|CCA 37 36 1 1 1.00E-­‐13 100 25941 25976 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_013974_7_spacer2 emb|LN681541.1|CCA 37 33 4 1,	
  6,	
  7,	
  10 3.00E-­‐09 91.67 15306 15341 Clostridium	
  phage	
  phiMMP01,	
  complete	
  genome Tail	
  tape	
  measure
NC_013974_8_spacer2 emb|LN681541.1|CCA 37 32 5 18,	
  20,	
  21,	
  30,	
  33 4.00E-­‐07 86.49 9476 9512 Clostridium	
  phage	
  phiMMP01,	
  complete	
  genome putative	
  sheath	
  tail	
  protein
NC_013974_8_spacer3 emb|LN681537.1|CCA 36 31 5 1,	
  2,	
  3,	
  4,	
  5 6.00E-­‐11 100 130840 130870 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017173_10_spacer1 ref|NC_019422.1|CTT 37 31 6 4,	
  8,	
  14,	
  16,	
  21,	
  24 0.001 83.78 25221 25256 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome hypothetical	
  protein
NC_017173_10_spacer10 ref|NC_015262.1|CCA 36 36 0 2.00E-­‐13 100 15172 15207 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017173_10_spacer11 ref|NC_015262.1|CCT 36 29 7 1,	
  2,	
  3,	
  4,	
  5,	
  15,	
  22 6.00E-­‐08 93.55 33579 33609 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome hypothetical	
  protein
NC_017173_10_spacer13 ref|NC_015262.1|TCA 37 36 1 8 3.00E-­‐12 97.30 15190 15226 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017173_10_spacer19 ref|NC_015262.1|CCA 37 37 0 6.00E-­‐14 100 14594 14630 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome XkdT	
  protein
NC_017173_10_spacer2 emb|LN681535.1|CCA 38 37 1 34 4.00E-­‐13 97.37 30564 30601 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017173_10_spacer20 ref|NC_007917.1|CCT 36 33 3 25,	
  26,	
  36 4.00E-­‐10 94.29 12698 12732 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome putative	
  tape	
  measure	
  protein
NC_017173_10_spacer6 ref|NC_015262.1|CCG 35 35 0 7.00E-­‐13 100 6743 6777 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017173_12_spacer1 emb|LN681539.1|CCC 36 35 1 3 5.00E-­‐12 97.22 18063 18098 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome putative	
  peptidoglycan-­‐binding	
  LysM
NC_017173_6_spacer2 emb|LN681535.1|TCT 37 35 2 14,	
  22 2.00E-­‐11 94.59 1916 1952 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Terminase	
  large	
  subunit
NC_017173_6_spacer3 emb|LN681536.1|CCA 38 38 0 7.00E-­‐11 95.00 29963 30002 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome intergenic	
  region
NC_017173_6_spacer4 ref|NC_011398.1|CTT 36 36 0 2.00E-­‐13 100 22207 22242 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome hypothetical	
  protein
NC_017173_6_spacer5 ref|NC_024144.1|CCA 37 37 0 6.00E-­‐14 100 45157 45193 Clostridium	
  phage	
  CDMH1	
  complete	
  genome hypothetical	
  protein
NC_017173_6_spacer6 ref|NC_015262.1|CCA 37 35 2 3,	
  24 3.00E-­‐11 94.59 27126 27162 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome putative	
  DNAse/helicase	
  protein
NC_017173_6_spacer7 emb|LN681538.1|CCC 36 30 6 12,	
  13,	
  15,	
  24,	
  27,	
  28 2.00E-­‐05 83.33 23833 23868 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome intergenic	
  region
NC_017173_6_spacer9 emb|LN681538.1|CAA 36 35 1 18 5.00E-­‐12 97.22 13762 13797 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome Phage	
  protein	
  XkdS
NC_017173_7_spacer6 ENA|CDIE01000002|TCA 36 29 7 1,	
  2,	
  7,	
  8,	
  28,	
  30,	
  32 2.00E-­‐05 85.29 7898 7931 Clostridium	
  phage	
  phiCD52_contig2 no	
  data
NC_017173_8_spacer10 emb|LN681535.1|CCA 38 38 0 1.00E-­‐14 100 37709 37746 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome putative	
  membrane	
  protein
NC_017173_8_spacer13 ref|NC_015262.1|CCT 37 37 0 6.00E-­‐14 100 4361 4397 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome Phage	
  capsid	
  family	
  protein
NC_017173_8_spacer14 ref|NC_015262.1|CCA 36 36 0 2.00E-­‐13 100 12133 12168 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome NlpC/P60	
  family	
  protein
NC_017173_8_spacer16 ref|NC_019421.1|CCA 36 33 3 24,	
  27,	
  30 5.00E-­‐09 91.67 13530 13565 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome Tail	
  tape	
  measure
NC_017173_8_spacer17 ref|NC_011318.1|ATA 37 30 7 1,	
  6,	
  12,	
  14,	
  15,	
  23,	
  35 3.00E-­‐05 83.33 28855 28890 Clostridium	
  phage	
  39-­‐O,	
  complete	
  genome intergenic	
  region
NC_017173_8_spacer19 ref|NC_007917.1|CCT 37 32 5 3,	
  24,	
  28,	
  29,	
  33 7.00E-­‐07 86.49 16621 16657 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome hypothetical	
  protein
NC_017174_12_spacer11 emb|LN681538.1|GCT 37 36 1 18 1.00E-­‐12 97.30 32446 32482 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017174_12_spacer12 emb|LN681538.1|CCT 36 36 0 1.00E-­‐13 100 9689 9724 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017174_12_spacer13 emb|LN681538.1|CTA 36 33 3 13,	
  17,	
  23 3.00E-­‐09 91.67 12861 12896 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome NlpC/P60	
  family	
  protein
NC_017174_12_spacer14 emb|LN681538.1|CCA 36 36 0 1.00E-­‐13 100 27458 27493 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome intergenic	
  region
NC_017174_12_spacer17 ref|NC_019422.1|CCT 37 37 0 6.00E-­‐14 100 16987 17023 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome hypothetical	
  protein
NC_017174_12_spacer18 emb|LN681537.1|CAA 36 29 7 1,	
  2,	
  3,	
  4,	
  5,	
  6,	
  31 9.00E-­‐09 96.67 64750 64779 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome protein	
  of	
  unknown	
  function
NC_017174_12_spacer19 emb|LN681537.1|CCA 35 32 3 1,	
  21,	
  30 7.00E-­‐10 94.12 47153 47186 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017174_12_spacer21 ref|NC_015262.1|GCA 35 31 4 4,	
  11,	
  23,	
  25 2.00E-­‐07 88.57 4411 4445 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome Phage	
  capsid	
  family	
  protein
NC_017174_12_spacer22 ref|NC_019422.1|CCT 36 35 1 15 9.00E-­‐12 97.22 9722 9757 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome Tail	
  tape	
  measure
NC_017174_12_spacer24 emb|LN681538.1|CCA 36 33 3 5,	
  9,	
  22 3.00E-­‐09 91.67 26701 26736 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome intergenic	
  region
NC_017174_12_spacer25 ref|NC_015262.1|CCG 36 34 2 8,	
  9 1.00E-­‐10 94.44 10970 11005 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome LysM	
  domain	
  protein
NC_017174_12_spacer26 emb|LN681538.1|TCT 37 33 4 19,	
  22,	
  34,	
  37 3.00E-­‐09 91.67 18806 18841 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome putative	
  holin
NC_017174_12_spacer27 ref|NC_024144.1|TCT 37 35 2 1,	
  22 9.00E-­‐12 97.22 43398 43433 Clostridium	
  phage	
  CDMH1	
  complete	
  genome hypothetical	
  protein
NC_017174_12_spacer28 emb|LN681537.1|CCA 36 33 3 3,	
  21,	
  33 3.00E-­‐09 91.67 75258 75293 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome DNA	
  Polymerase	
  III	
  alpha	
  chain
NC_017174_12_spacer29 emb|LN681535.1|CCT 36 36 0 1.00E-­‐13 100 34736 34771 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome intergenic	
  region
NC_017174_12_spacer3 emb|LN681539.1|ATA 36 34 2 24,	
  27 6.00E-­‐11 94.44 33801 33836 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome putative	
  cI	
  repressor
NC_017174_12_spacer30 emb|LN681537.1|CCT 37 37 0 3.00E-­‐14 100 61050 61086 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome protein	
  of	
  unknown	
  function
NC_017174_12_spacer4 ENA|CDIE01000002|CCA 36 35 1 6 5.00E-­‐12 97.22 5426 5461 Clostridium	
  phage	
  phiCD52_contig2 no	
  data
NC_017174_12_spacer5 ENA|CDIE01000001|GAC 37 37 0 3.00E-­‐14 100 2159 2195 Clostridium	
  phage	
  phiCD52_contig1 no	
  data
NC_017174_12_spacer6 emb|LN681538.1|CCT 34 32 2 16,	
  17 6.00E-­‐10 94.12 17348 17381 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017174_12_spacer7 ENA|CDIE01000001|CCT 36 36 0 1.00E-­‐13 100 21939 21974 Clostridium	
  phage	
  phiCD52_contig1 no	
  data
NC_017174_12_spacer8 emb|LN681538.1|CCA 37 34 3 1,	
  2,	
  21 2.00E-­‐11 97.14 15110 15144 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017174_12_spacer9 ENA|CDIE01000001|CCT 38 32 6 5,	
  6,	
  24,	
  36,	
  37,	
  38 1.00E-­‐08 91.43 21606 21640 Clostridium	
  phage	
  phiCD52_contig1 no	
  data
NC_017174_3_spacer1 emb|LN681539.1|CCT 38 33 5 8,	
  10,	
  15,	
  19,	
  23 1.00E-­‐07 86.84 48165 48202 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome intergenic	
  region
NC_017174_3_spacer8 ref|NC_015262.1|CCA 37 33 4 1,	
  2,	
  15,	
  33 4.00E-­‐10 94.29 34408 34442 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome hypothetical	
  protein



NC_017174_5_spacer1 ENA|CDIE01000001|AAA 36 36 0 1.00E-­‐13 100 6507 6542 Clostridium	
  phage	
  phiCD52_contig1 no	
  data
NC_017174_5_spacer10 ref|NC_015262.1|CCT 37 34 3 4,	
  9,	
  30 1.00E-­‐09 91.89 20564 20600 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017174_5_spacer13 ref|NC_015262.1|CCC 38 32 6 1,	
  2,	
  3,	
  10,	
  30,	
  36 2.00E-­‐08 91.43 4262 4296 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome Phage	
  capsid	
  family	
  protein
NC_017174_5_spacer17 emb|LN681538.1|CCA 36 32 4 3,	
  6,	
  15,	
  22 3.00E-­‐08 88.89 592 627 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome putative	
  phage	
  terminase,	
  	
  large	
  subunit
NC_017174_5_spacer2 emb|LN681539.1|CCT 37 35 2 2.00E-­‐11 94.59 32018 32054 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome Transcriptional	
  regulator,	
  BlaI/MecI/CopY	
  family
NC_017174_5_spacer3 emb|LN681541.1|CCA 37 37 0 3.00E-­‐14 100 32536 32572 Clostridium	
  phage	
  phiMMP01,	
  complete	
  genome putative	
  SPBc2	
  prophage-­‐derived	
  antirepressor	
  protein	
  yoqD
NC_017174_5_spacer4 ref|NC_019422.1|TCT 36 34 2 8,	
  11 1.00E-­‐10 94.44 27308 27343 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome hypothetical	
  protein
NC_017174_5_spacer7 ref|NC_015262.1|CCA 36 36 0 2.00E-­‐13 100 2657 2692 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome Phage	
  portal	
  protein
NC_017174_5_spacer8 emb|LN681538.1|CCG 37 35 2 3,	
  17 2.00E-­‐11 94.59 83 119 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017174_5_spacer9 emb|LN681538.1|CCT 37 30 7 1,	
  2,	
  3,	
  4,	
  5,	
  6,	
  21 3.00E-­‐09 96.77 694 724 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome putative	
  phage	
  terminase,	
  	
  large	
  subunit
NC_017174_6_spacer1 ENA|CDIE01000001|TCA 38 37 1 26 4.00E-­‐13 97.37 11521 11558 Clostridium	
  phage	
  phiCD52_contig1 no	
  data
NC_017174_6_spacer10 ref|NC_007917.1|CCA 36 36 0 2.00E-­‐13 100 2395 2430 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome hypothetical	
  protein
NC_017174_6_spacer11 ENA|CDIE01000001|CCT 37 34 3 3,	
  36,	
  37 2.00E-­‐11 97.14 7372 7406 Clostridium	
  phage	
  phiCD52_contig1 no	
  data
NC_017174_6_spacer12 ref|NC_007917.1|CCA 37 30 7 4,	
  6,	
  25,	
  26,	
  27,	
  28,	
  37 3.00E-­‐05 83.33 7291 7326 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome putative	
  capsid	
  protein
NC_017174_6_spacer13 emb|LN681534.1|CCT 37 31 6 23,	
  24,	
  25,	
  30,	
  36,	
  37 1.00E-­‐07 88.57 30714 30748 Clostridium	
  phage	
  phiCD24-­‐1,	
  complete	
  genome N-­‐acetylmuramoyl-­‐L-­‐alanine	
  amidase
NC_017174_6_spacer14 emb|LN681539.1|CCA 37 36 1 15 1.00E-­‐12 97.30 28459 28495 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome N-­‐acetylmuramoyl-­‐L-­‐alanine	
  amidase
NC_017174_6_spacer15 ENA|CDIE01000001|CCT 39 36 3 17,	
  23,	
  37 7.00E-­‐11 92.31 12770 12808 Clostridium	
  phage	
  phiCD52_contig1 no	
  data
NC_017174_6_spacer16 ref|NC_011398.1|CCT 37 37 0 6.00E-­‐14 100 48599 48635 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome putative	
  phage	
  DNA-­‐binding	
  protein
NC_017174_6_spacer17 ENA|CDIE01000002|CCT 37 37 0 3.00E-­‐14 100 6069 6105 Clostridium	
  phage	
  phiCD52_contig2 no	
  data
NC_017174_6_spacer18 emb|LN681537.1|CTT 38 33 5 1,	
  2,	
  8,	
  20,	
  26 3.00E-­‐09 91.67 41979 42014 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017174_6_spacer19 ref|NC_007917.1|CTA 35 31 4 1,	
  2,	
  17,	
  35 1.00E-­‐09 96.88 12605 12636 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome putative	
  tape	
  measure	
  protein
NC_017174_6_spacer2 emb|LN681541.1|CCA 35 33 2 34,	
  35 5.00E-­‐12 100 14004 14036 Clostridium	
  phage	
  phiMMP01,	
  complete	
  genome Tail	
  tape	
  measure
NC_017174_6_spacer21 emb|LN681540.1|TCT 37 33 4 22,	
  25,	
  29,	
  35 9.00E-­‐09 89.19 32660 32696 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome intergenic	
  region
NC_017174_6_spacer22 emb|LN681539.1|CCA 37 36 1 21 1.00E-­‐12 97.30 25906 25942 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017174_6_spacer24 emb|LN681538.1|CCT 36 29 7 1,	
  2,	
  3,	
  4,	
  9,	
  18,	
  24 4.00E-­‐07 90.63 9269 9300 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017174_6_spacer25 emb|LN681535.1|CCA 37 30 7 3,	
  7,	
  10,	
  15,	
  22,	
  23,	
  25 2.00E-­‐04 81.08 28377 28413 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017174_6_spacer27 emb|LN681538.1|CCA 37 37 0 3.00E-­‐14 100 6249 6285 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome Phage	
  protein	
  	
  HK97	
  gp10	
  family"
NC_017174_6_spacer28 ref|NC_019422.1|CCC 38 38 0 2.00E-­‐14 100 15368 15405 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome tail	
  fiber
NC_017174_6_spacer29 emb|LN681540.1|CCT 36 36 0 1.00E-­‐13 100 6082 6117 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome Phage	
  protein,	
  HK97	
  gp10	
  family
NC_017174_6_spacer3 ref|NC_024144.1|GAA 37 30 7 1,	
  28,	
  31,	
  34,	
  35,	
  36,	
  37 2.00E-­‐08 93.75 20854 20885 Clostridium	
  phage	
  CDMH1	
  complete	
  genome putative	
  baseplate-­‐J	
  protein
NC_017174_6_spacer31 ENA|CDIE01000002|CTT 36 29 7 8,	
  10,	
  32,	
  33,	
  34,	
  35,	
  36 3.00E-­‐08 93.55 6313 6343 Clostridium	
  phage	
  phiCD52_contig2 no	
  data
NC_017174_6_spacer32 ref|NC_009231.1|CCA 37 36 1 30 3.00E-­‐12 97.30 17675 17711 Clostridium	
  phage	
  phiC2,	
  complete	
  genome putative	
  tail	
  tape	
  measure	
  protein
NC_017174_6_spacer37 ref|NC_019422.1|CCA 36 31 5 1,	
  12,	
  18,	
  20,	
  23 2.00E-­‐07 88.57 13495 13529 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome baseplate	
  J-­‐like	
  assembly	
  protein
NC_017174_6_spacer4 emb|LN681539.1|CCA 36 35 1 34 5.00E-­‐12 97.22 36578 36613 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome putative	
  antirepressor
NC_017174_6_spacer41 ENA|CDIE01000001|TAG 37 37 0 3.00E-­‐14 100 2081 2117 Clostridium	
  phage	
  phiCD52_contig1 no	
  data
NC_017174_6_spacer5 emb|LN681541.1|CTG 38 37 1 29 4.00E-­‐13 97.37 15825 15862 Clostridium	
  phage	
  phiMMP01,	
  complete	
  genome putative	
  LysM
NC_017174_6_spacer6 emb|LN681539.1|CCA 37 37 0 3.00E-­‐14 100 46819 46855 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome putative	
  antirepressor
NC_017174_6_spacer7 ref|NC_019421.1|CTA 37 32 5 1,	
  8,	
  10,	
  11,	
  35 6.00E-­‐08 88.89 44713 44748 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome hypothetical	
  protein
NC_017174_6_spacer9 ENA|CDIE01000001|CTT 37 34 3 17,	
  20,	
  23 8.00E-­‐10 91.89 6527 6563 Clostridium	
  phage	
  phiCD52_contig1 no	
  data
NC_017174_7_spacer10 ref|NC_019422.1|CCT 38 34 4 4,	
  6,	
  14,	
  23 5.00E-­‐09 89.47 18213 18250 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome holin
NC_017174_7_spacer2 ENA|CDIE01000001|CCA 36 30 6 1,	
  15,	
  21,	
  27,	
  30,	
  33 5.00E-­‐06 85.71 7629 7663 Clostridium	
  phage	
  phiCD52_contig1 no	
  data
NC_017174_7_spacer3 emb|LN681542.1|CCA 38 38 0 2.00E-­‐11 92.68 40268 40308 Clostridium	
  phage	
  phiMMP03,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017174_7_spacer5 emb|LN681539.1|CCA 36 35 1 33 5.00E-­‐12 97.22 49161 49196 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017174_7_spacer6 ref|NC_007917.1|CCA 36 31 5 5,	
  11,	
  17,	
  30,	
  32 2.00E-­‐06 86.11 16695 16730 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome hypothetical	
  protein
NC_017174_7_spacer8 emb|LN681538.1|CCA 37 34 3 9,	
  19,	
  25 8.00E-­‐10 91.89 13762 13798 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome Phage	
  protein	
  XkdS
NC_017174_8_spacer1 emb|LN681537.1|TCA 36 35 1 18 5.00E-­‐12 97.22 69802 69837 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017174_8_spacer10 emb|LN681537.1|TCA 36 36 0 1.00E-­‐13 100 22882 22917 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome Tail	
  tape	
  measure
NC_017174_8_spacer14 ref|NC_017980.1|CTC 34 27 7 1,	
  2,	
  19,	
  20,	
  21,	
  33,	
  34 3.00E-­‐04 87.10 17610 17640 Clostridium	
  phage	
  phiCP7R,	
  complete	
  genome hypothetical	
  protein
NC_017174_8_spacer15 emb|LN681537.1|TCA 36 35 1 30 5.00E-­‐12 97.22 23581 23616 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome Tail	
  tape	
  measure
NC_017174_8_spacer16 emb|LN681537.1|TCA 36 36 0 1.00E-­‐13 100 20285 20320 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome protein	
  of	
  unknown	
  function
NC_017174_8_spacer17 emb|LN681537.1|TCA 36 36 0 1.00E-­‐13 100 19303 19338 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome protein	
  of	
  unknown	
  function
NC_017174_8_spacer18 emb|LN681537.1|TCA 36 35 1 5 5.00E-­‐12 97.22 18952 18987 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome protein	
  of	
  unknown	
  function
NC_017174_8_spacer2 emb|LN681537.1|TCA 36 34 2 13,	
  14 6.00E-­‐11 94.44 33910 33945 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome protein	
  of	
  unknown	
  function
NC_017174_8_spacer20 emb|LN681540.1|TCA 36 33 3 32,	
  35,	
  36 6.00E-­‐11 97.06 31845 31878 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome intergenic	
  region
NC_017174_8_spacer23 emb|LN681537.1|TTA 36 35 1 15 5.00E-­‐12 97.22 57578 57613 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome putative	
  Crossover	
  junction	
  endodeoxyribonuclease
NC_017174_8_spacer30 emb|LN681535.1|TCC 36 36 0 1.00E-­‐13 100 21182 21217 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Tail	
  fiber	
  protein
NC_017174_8_spacer36 emb|LN681539.1|TCA 36 35 1 30 5.00E-­‐12 97.22 41179 41214 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome putative	
  phage	
  protein
NC_017174_8_spacer37 ref|NC_019506.1|TTC 36 31 5 3,	
  8,	
  34,	
  35,	
  36 0.001 86.11 5735 5769 Clostridium	
  phage	
  phiCP13O,	
  complete	
  genome 3''-­‐phosphoadenosine	
  5''-­‐phosphosulfate	
  	
  sulfotransferase/FAD	
  synthetase-­‐related	
  enzyme
NC_017174_8_spacer6 emb|LN681537.1|TCA 36 36 0 1.00E-­‐13 100 52978 53013 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome Phage	
  integrase	
  family	
  prophage	
  LambdaCh01
NC_017174_8_spacer7 emb|LN681537.1|TCA 36 34 2 18,	
  23 6.00E-­‐11 94.44 24355 24390 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome Tail	
  tape	
  measure
NC_017175_10_spacer1 emb|LN681537.1|CCT 36 34 2 8,	
  20 6.00E-­‐11 94.44 117873 117908 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome protein	
  of	
  unknown	
  function
NC_017175_10_spacer2 emb|LN681537.1|CCT 36 36 0 1.00E-­‐13 100 118981 119016 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017175_10_spacer3 emb|LN681535.1|CCA 35 31 4 3,	
  6,	
  25,	
  26 1.00E-­‐07 88.57 32949 32983 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome putative	
  DNAse/helicase	
  protein
NC_017175_10_spacer5 emb|LN681537.1|CCA 36 34 2 35,	
  36 1.00E-­‐12 100 45785 45818 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome putative	
  cell	
  wall	
  hydrolase/autolysin
NC_017175_12_spacer1 emb|LN681539.1|CCC 36 35 1 3 5.00E-­‐12 97.22 18063 18098 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome putative	
  peptidoglycan-­‐binding	
  LysM
NC_017175_6_spacer2 emb|LN681535.1|TCT 37 35 2 16,	
  22 2.00E-­‐11 94.59 1916 1952 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Terminase	
  large	
  subunit
NC_017175_6_spacer3 emb|LN681536.1|CCA 38 38 0 7.00E-­‐11 95 29963 30002 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome intergenic	
  region
NC_017175_6_spacer4 ref|NC_011398.1|CTT 36 36 0 2.00E-­‐13 100 22207 22242 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome hypothetical	
  protein
NC_017175_6_spacer5 ref|NC_024144.1|CCA 37 37 0 6.00E-­‐14 100 45157 45193 Clostridium	
  phage	
  CDMH1	
  complete	
  genome hypothetical	
  protein
NC_017175_6_spacer6 ref|NC_015262.1|CCA 37 35 2 3,	
  24 3.00E-­‐11 94.59 27126 27162 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome putative	
  DNAse/helicase	
  protein
NC_017175_7_spacer8 emb|LN681538.1|CAA 36 35 1 18 5.00E-­‐12 97.22 13762 13797 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome Phage	
  protein	
  XkdS
NC_017175_8_spacer1 emb|LN681541.1|GCC 38 36 2 1,	
  10 2.00E-­‐12 97.30 16005 16041 Clostridium	
  phage	
  phiMMP01,	
  complete	
  genome putative	
  LysM
NC_017175_9_spacer1 emb|LN681541.1|CAT 37 36 1 1 1.00E-­‐13 100 14215 14250 Clostridium	
  phage	
  phiMMP01,	
  complete	
  genome Tail	
  tape	
  measure
NC_017175_9_spacer2 ref|NC_024144.1|TCA 38 37 1 1 7.00E-­‐14 100 13828 13864 Clostridium	
  phage	
  CDMH1	
  complete	
  genome hypothetical	
  protein
NC_017178_10_spacer10 ref|NC_015262.1|CCA 37 32 5 1,	
  2,	
  3,	
  4,	
  7 4.00E-­‐10 96.97 1439 1471 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome putative	
  phage	
  terminase,	
  large	
  subunit
NC_017178_10_spacer11 emb|LN681537.1|CCG 37 32 5 5,	
  9,	
  11,	
  12,	
  27 4.00E-­‐07 86.49 117822 117858 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome protein	
  of	
  unknown	
  function
NC_017178_10_spacer14 emb|LN681539.1|CCT 37 37 0 3.00E-­‐14 100 47022 47058 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome putative	
  antirepressor
NC_017178_10_spacer3 ref|NC_011398.1|CCA 35 33 2 3,	
  9 4.00E-­‐10 94.29 47316 47350 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome hypothetical	
  protein
NC_017178_10_spacer4 emb|LN681535.1|CCA 39 35 4 4,	
  7,	
  11,	
  28 8.00E-­‐10 89.74 24523 24561 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Endolysine
NC_017178_10_spacer5 emb|LN681536.1|CCA 37 36 1 33 1.00E-­‐12 97.30 8007 8043 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017178_10_spacer8 ref|NC_015262.1|CCA 37 37 0 6.00E-­‐14 100 22302 22338 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome putative	
  para
NC_017178_11_spacer3 emb|LN681540.1|CCA 36 34 2 7,	
  12 6.00E-­‐11 94.44 25906 25941 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome putative	
  DNAse/helicase	
  protein
NC_017178_11_spacer5 ref|NC_015568.1|CCT 38 37 1 8 8.00E-­‐13 97.37 38145 38182 Clostridium	
  phage	
  phiCD38-­‐2,	
  complete	
  genome hypothetical	
  protein
NC_017178_11_spacer7 emb|LN681535.1|CCC 37 36 1 6 1.00E-­‐12 97.30 3348 3384 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Minor	
  capsid	
  protein
NC_017178_13_spacer1 ref|NC_017978.1|TCC 36 29 7 1,	
  4,	
  8,	
  11,	
  15,	
  31,	
  32 0.015 80.56 5251 5286 Clostridium	
  phage	
  PhiS63,	
  complete	
  genome capsid	
  protein
NC_017178_13_spacer4 ref|NC_007917.1|CCT 36 30 6 1,	
  2,	
  6,	
  15,	
  30,	
  36 2.00E-­‐07 90.91 10308 10340 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome XkdK	
  protein
NC_017178_15_spacer10 emb|LN681538.1|CCG 37 37 0 3.00E-­‐14 100 58 94 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome intergenic	
  region
NC_017178_15_spacer13 ENA|CDIE01000001|CTA 37 36 1 20 1.00E-­‐12 97.30 29062 29098 Clostridium	
  phage	
  phiCD52_contig1 no	
  data
NC_017178_15_spacer2 emb|LN681535.1|CCT 37 34 3 7,	
  13,	
  31 8.00E-­‐10 91.89 4226 4262 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Minor	
  capsid	
  protein
NC_017178_15_spacer3 ref|NC_015262.1|CCT 38 38 0 2.00E-­‐14 100 4418 4455 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome Phage	
  capsid	
  family	
  protein
NC_017178_15_spacer7 ref|NC_011398.1|CCA 37 32 5 5,	
  11,25,	
  31,	
  33 7.00E-­‐07 86.49 24591 24627 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome hypothetical	
  protein
NC_017178_15_spacer9 ref|NC_015262.1|CCA 36 35 1 9 9.00E-­‐12 97.22 36548 36583 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome putative	
  site-­‐specific	
  recombinase
NC_017178_16_spacer4 ref|NC_019422.1|CAA 38 34 4 8,	
  26,	
  29,	
  34 5.00E-­‐09 89.47 1806 1843 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome phage	
  portal	
  protein
NC_017178_16_spacer5 emb|LN681539.1|CCA 37 36 1 23 1.00E-­‐12 97.30 19142 19178 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017178_16_spacer6 emb|LN681535.1|CCA 38 33 5 1,	
  2,	
  3,	
  4,	
  5 5.00E-­‐12 100 723 755 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Terminase	
  small	
  subunit
NC_017178_19_spacer10 emb|LN681539.1|CCA 38 35 3 12,	
  15,	
  36 2.00E-­‐10 92.11 38745 38782 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017178_19_spacer14 emb|LN681537.1|CTT 37 36 1 1 1.00E-­‐13 100 121646 121681 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome intergenic	
  region
NC_017178_19_spacer15 emb|LN681537.1|CCT 37 37 0 3.00E-­‐14 100 120028 120064 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017178_19_spacer21 emb|LN681535.1|CCA 37 32 5 3,	
  9,	
  23,	
  24,	
  25 4.00E-­‐07 86.49 2994 3030 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Minor	
  capsid	
  protein
NC_017178_19_spacer4 ref|NC_015262.1|CCT 36 34 2 6,	
  8 1.00E-­‐10 94.44 12962 12997 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome NlpC/P60	
  family	
  protein
NC_017178_19_spacer5 ref|NC_015262.1|CCA 38 34 4 8,	
  11,	
  17,	
  26 5.00E-­‐09 89.47 14187 14224 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome XkdT	
  protein
NC_017178_19_spacer8 ref|NC_019421.1|CCA 37 37 0 6.00E-­‐14 100 41433 41469 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome hypothetical	
  protein
NC_017178_20_spacer3 emb|LN681542.1|CCA 36 29 7 6,	
  20,	
  21,	
  23,	
  29,	
  31,	
  33 7.00E-­‐04 80.56 45125 45160 Clostridium	
  phage	
  phiMMP03,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017178_20_spacer5 ref|NC_015262.1|CCT 36 34 2 18,	
  33 1.00E-­‐10 94.44 9291 9326 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017178_20_spacer7 emb|LN681538.1|CCA 39 32 7 1,	
  2,	
  3,	
  6,	
  22,	
  33,	
  36 4.00E-­‐08 88.89 8138 8173 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017178_20_spacer8 emb|LN681537.1|CCC 36 35 1 18 5.00E-­‐12 97.22 65535 65570 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017179_10_spacer10 ref|NC_015262.1|CCA 37 32 5 1,	
  2,	
  3,	
  4,	
  7 4.00E-­‐10 96.97 1439 1471 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome putative	
  phage	
  terminase,	
  large	
  subunit
NC_017179_10_spacer11 emb|LN681537.1|CCG 37 32 5 6,	
  9,	
  11,	
  12,	
  27 4.00E-­‐07 86.49 117822 117858 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome protein	
  of	
  unknown	
  function
NC_017179_10_spacer14 emb|LN681539.1|CCT 37 37 0 3.00E-­‐14 100 47022 47058 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome putative	
  antirepressor
NC_017179_10_spacer3 ref|NC_011398.1|CCA 35 33 2 3,	
  9 4.00E-­‐10 94.29 47316 47350 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome hypothetical	
  protein
NC_017179_10_spacer4 emb|LN681535.1|CCA 39 35 4 4,	
  7,	
  11,	
  28 8.00E-­‐10 89.74 24523 24561 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Endolysine
NC_017179_10_spacer5 emb|LN681536.1|CCA 37 36 1 33 1.00E-­‐12 97.30 8007 8043 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017179_10_spacer8 ref|NC_015262.1|CCA 37 37 0 6.00E-­‐14 100 22302 22338 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome putative	
  para
NC_017179_11_spacer3 emb|LN681540.1|CCA 36 34 2 7,	
  12 6.00E-­‐11 94.44 25906 25941 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome putative	
  DNAse/helicase	
  protein
NC_017179_11_spacer5 ref|NC_015568.1|CCT 38 37 1 8 8.00E-­‐13 97.37 38145 38182 Clostridium	
  phage	
  phiCD38-­‐2,	
  complete	
  genome hypothetical	
  protein
NC_017179_11_spacer7 emb|LN681535.1|CCC 37 36 1 6 1.00E-­‐12 97.30 3348 3384 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Minor	
  capsid	
  protein
NC_017179_13_spacer1 ref|NC_017978.1|TCC 36 29 7 1,	
  4,	
  8,	
  11,	
  15,	
  31,	
  32 0.015 80.56 5251 5286 Clostridium	
  phage	
  PhiS63,	
  complete	
  genome capsid	
  protein
NC_017179_13_spacer4 ref|NC_007917.1|CCT 36 30 6 1,	
  2,	
  6,	
  15,	
  30,	
  36 2.00E-­‐07 90.91 10308 10340 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome XkdK	
  protein
NC_017179_15_spacer10 emb|LN681538.1|CCG 37 37 0 3.00E-­‐14 100 58 94 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome intergenic	
  region
NC_017179_15_spacer13 ENA|CDIE01000001|CTA 37 36 1 20 1.00E-­‐12 97.30 29062 29098 Clostridium	
  phage	
  phiCD52_contig1 no	
  data
NC_017179_15_spacer2 emb|LN681535.1|CCT 37 34 3 7,	
  12,	
  31 8.00E-­‐10 91.89 4226 4262 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Minor	
  capsid	
  protein
NC_017179_15_spacer3 ref|NC_015262.1|CCT 38 38 0 2.00E-­‐14 100 4418 4455 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome Phage	
  capsid	
  family	
  protein
NC_017179_15_spacer7 ref|NC_011398.1|CCA 37 32 5 5,	
  11,	
  25,	
  31,	
  33 7.00E-­‐07 86.49 24591 24627 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome hypothetical	
  protein
NC_017179_15_spacer9 ref|NC_015262.1|CCA 36 35 1 9 9.00E-­‐12 97.22 36548 36583 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome putative	
  site-­‐specific	
  recombinase
NC_017179_16_spacer4 ref|NC_019422.1|CAA 38 34 4 8,	
  25,	
  29,	
  34 5.00E-­‐09 89.47 1806 1843 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome phage	
  portal	
  protein
NC_017179_16_spacer5 emb|LN681539.1|CCA 37 36 1 23 1.00E-­‐12 97.30 19142 19178 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017179_16_spacer6 emb|LN681535.1|CCA 38 33 5 1,	
  2,	
  3,	
  4,	
  5 5.00E-­‐12 100 723 755 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Terminase	
  small	
  subunit
NC_017179_19_spacer10 emb|LN681539.1|CCA 38 35 3 12,	
  15,	
  36 2.00E-­‐10 92.11 38745 38782 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017179_19_spacer14 emb|LN681537.1|CTT 37 36 1 1 1.00E-­‐13 100 121646 121681 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome intergenic	
  region
NC_017179_19_spacer15 emb|LN681537.1|CCT 37 37 0 3.00E-­‐14 100 120028 120064 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017179_19_spacer21 emb|LN681535.1|CCA 37 32 5 3,	
  9,	
  23,	
  24,	
  25 4.00E-­‐07 86.49 2994 3030 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome Minor	
  capsid	
  protein
NC_017179_19_spacer4 ref|NC_015262.1|CCT 36 34 2 6,	
  8 1.00E-­‐10 94.44 12962 12997 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome NlpC/P60	
  family	
  protein
NC_017179_19_spacer5 ref|NC_015262.1|CCA 38 34 4 8,	
  11,	
  17,	
  26 5.00E-­‐09 89.47 14187 14224 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome XkdT	
  protein
NC_017179_19_spacer8 ref|NC_019421.1|CCA 37 37 0 6.00E-­‐14 100 41433 41469 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome hypothetical	
  protein
NC_017179_20_spacer3 emb|LN681542.1|CCA 36 29 7 6,	
  17,	
  18,	
  20,	
  28,	
  30,	
  32 7.00E-­‐04 80.56 45125 45160 Clostridium	
  phage	
  phiMMP03,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017179_20_spacer5 ref|NC_015262.1|CCT 36 34 2 18,	
  33 1.00E-­‐10 94.44 9291 9326 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017179_20_spacer7 emb|LN681538.1|CCA 39 32 7 1,	
  2,	
  3,	
  6,	
  23,	
  32,	
  36,	
   4.00E-­‐08 88.89 8138 8173 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function
NC_017179_20_spacer8 emb|LN681537.1|CCC 36 35 1 18 5.00E-­‐12 97.22 65535 65570 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome conserved	
  protein	
  of	
  unknown	
  function



Hits	
  to	
  chromosomes
query_name hit_name PAM query_length num_identical N	
  of	
  mismatches mismatches	
  positions significance percent_identity hit_start hit_end description gene
NC_009089_16_spacer8 emb|FN668944.1| CCA 37 37 0 6.00E-­‐11 100 1209891 1209927 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?
NC_009089_17_spacer17 emb|FN668944.1| AAT 37 36 1 26 1.00E-­‐08 97.30 3121886 3121922 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?
NC_009089_17_spacer18 emb|FN668944.1| AGT 36 36 0 2.00E-­‐10 100 3121822 3121857 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?	
  No	
  gene
NC_009089_17_spacer19 emb|FN665652.1| AAA 35 34 1 35 3.00E-­‐09 100 3307155 3307188 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 	
  ?	
  No	
  gene
NC_009089_3_spacer4 emb|FN668944.1| CCA 37 37 0 6.00E-­‐11 100 1209891 1209927 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?	
  No	
  gene
NC_009089_6_spacer13 emb|FN665653.1| TTC 36 30 6 1,2,3,4,10,	
  27 0.003 93.75 2157002 2157033 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  M120 	
  ?	
  No	
  gene
NC_009089_6_spacer2 emb|FN668944.1| CCA 37 34 3 10,	
  24,30 9.00E-­‐04 91.89 1216844 1216880 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?
NC_009089_7_spacer6 emb|FN665652.1| CCA 38 38 0 2.00E-­‐11 100 3587868 3587905 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 hypothetical	
  protein
NC_009089_8_spacer2 emb|AM180355.1| ACA 36 36 0 2.00E-­‐10 100 1103665 1103700 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  DNA	
  modification	
  methylase
NC_009089_9_spacer6 emb|FN668944.1| CCC 36 33 3 19,21,	
  26 0.003 91.67 4087939 4087974 Clostridium	
  difficile	
  BI9	
  chromosome hypothetical	
  protein
NC_009089_9_spacer8 emb|FN665652.1| CCT 38 38 0 2.00E-­‐11 100 3598519 3598556 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 integrase
NC_013315_10_spacer1 emb|FN665652.1| CCT 37 31 6 1,2,3,4,5,	
  10 1.00E-­‐05 96.88 3586110 3586141 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 terminase
NC_013315_10_spacer14 emb|FN665653.1| CCT 37 36 1 27 1.00E-­‐08 97.30 2148800 2148836 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  M120 antirepressor
NC_013315_11_spacer10 emb|FN668944.1| CCT 37 31 6 1,2	
  3,	
  15,	
  36,	
  37 1.00E-­‐05 96.88 4085817 4085848 Clostridium	
  difficile	
  BI9	
  chromosome phage	
  portal	
  protein
NC_013315_11_spacer9 emb|AM180355.1| CCT 35 35 0 8.00E-­‐10 100 2910640 2910674 Clostridium	
  difficile	
  630	
  complete	
  genome hypothetical	
  protein
NC_013315_13_spacer2 emb|FN668944.1| CCA 37 35 2 25,	
  31 4.00E-­‐06 94.59 1205835 1205871 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?
NC_013315_14_spacer1 emb|FN668944.1| CAA 36 31 5 13,15,34,35,36 8.00E-­‐04 93.94 4101673 4101705 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?	
  No	
  gene
NC_013315_14_spacer3 emb|AM180355.1| CAA 37 32 5 29,	
  34,	
  35,	
  36,	
  37 4.00E-­‐06 96.97 1128149 1128181 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  tail	
  tape	
  measure	
  protein
NC_013315_15_spacer10 emb|FN665652.1| CCG 37 36 1 11 1.00E-­‐08 97.30 3586868 3586904 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 hypothetical	
  protein
NC_013315_15_spacer13 emb|FN665653.1| CCA 37 37 0 6.00E-­‐11 100 2773508 2773544 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  M120 	
  ?	
  No	
  gene
NC_013315_19_spacer21 emb|FN668944.1| AAT 37 36 1 26 1.00E-­‐08 97.30 3121886 3121922 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?
NC_013315_19_spacer22 emb|FN668944.1| AGT 36 36 0 2.00E-­‐10 100 3121822 3121857 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?	
  No	
  gene
NC_013315_19_spacer23 emb|FN665652.1| AAA 35 33 2 10,	
  35 8.00E-­‐07 97.06 3307155 3307188 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 	
  ?	
  No	
  gene
NC_013315_19_spacer9 emb|AM180355.1| CCA 38 33 5 12,	
  15,	
  36,	
  37 6.00E-­‐05 94.29 1098011 1098045 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  protein	
  involved	
  in	
  bacteriophage	
  resistance
NC_013315_20_spacer7 emb|FN665652.1| CCA 39 37 2 1,	
  33 4.00E-­‐09 97.37 3578796 3578833 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 terminase
NC_013316_10_spacer1 emb|FN665652.1| CCT 37 31 6 1,2,3,4,5,10 1.00E-­‐05 96.88 3586110 3586141 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 terminase
NC_013316_10_spacer14 emb|FN665653.1| CCT 37 36 1 27 1.00E-­‐08 97.30 2148800 2148836 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  M120 antirepressor
NC_013316_11_spacer10 emb|FN668944.1| CCT 37 31 6 1,2,3,15 1.00E-­‐05 96.88 4085817 4085848 Clostridium	
  difficile	
  BI9	
  chromosome phage	
  portal	
  protein
NC_013316_11_spacer9 emb|AM180355.1| CCT 35 35 0 8.00E-­‐10 100 2910640 2910674 Clostridium	
  difficile	
  630	
  complete	
  genome hypothetical	
  protein
NC_013316_13_spacer2 emb|FN668944.1| CCA 37 35 2 25.31 4.00E-­‐06 94.59 1205835 1205871 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?
NC_013316_14_spacer1 emb|FN668944.1| CAA 36 31 5 13,15,34,35,36 8.00E-­‐04 93.94 4101673 4101705 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?	
  No	
  gene
NC_013316_14_spacer3 emb|AM180355.1| CAA 37 32 5 29,34,35,36,37 4.00E-­‐06 96.97 1128149 1128181 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  tail	
  tape	
  measure	
  protein
NC_013316_15_spacer10 emb|FN665652.1| CCG 37 36 1 11 1.00E-­‐08 97.30 3586868 3586904 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 hypothetical	
  protein
NC_013316_19_spacer1 emb|FN668944.1| CCA 39 39 0 4.00E-­‐12 100 4103872 4103910 Clostridium	
  difficile	
  BI9	
  chromosome dnaB-­‐like	
  helicase	
  N	
  terminal	
  domain	
  protein
NC_013316_19_spacer12 emb|AM180355.1| CCA 38 33 5 12,15,36,37,38 6.00E-­‐05 94.29 1098011 1098045 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  protein	
  involved	
  in	
  bacteriophage	
  resistance
NC_013316_19_spacer2 emb|FN668944.1| CCT 36 30 6 1,2,3,16,21,28 0.2 90.91 4098488 4098520 Clostridium	
  difficile	
  BI9	
  chromosome hypothetical	
  protein
NC_013316_19_spacer24 emb|FN668944.1| AAT 37 36 1 26 1.00E-­‐08 97.30 3121886 3121922 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?
NC_013316_19_spacer25 emb|FN668944.1| AGT 36 36 0 2.00E-­‐10 100 3121822 3121857 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?	
  No	
  gene
NC_013316_19_spacer26 emb|FN665652.1| AAA 35 33 2 10,	
  35 8.00E-­‐07 97.06 3307155 3307188 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 	
  ?	
  No	
  gene
NC_013316_20_spacer7 emb|FN665652.1| CCA 39 37 2 1,	
  33 4.00E-­‐09 97.37 3578796 3578833 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 terminase
NC_013974_10_spacer11 emb|FN665653.1| CCT 37 35 2 12.15 4.00E-­‐06 94.59 2149604 2149640 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  M120 hypothetical	
  protein
NC_013974_11_spacer4 emb|AM180355.1| TCT 38 35 3 10,14,16 2.00E-­‐04 92.11 1441191 1441228 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  protein
NC_013974_12_spacer7 emb|FN668944.1| GCA 37 32 5 1,2,3,18,24 6.00E-­‐11 94.12 4110258 4110291 Clostridium	
  difficile	
  BI9	
  chromosome beta-­‐lactamase
NC_013974_12_spacer9 emb|FN665652.1| AAG 37 36 1 14 1.00E-­‐08 97.30 1327392 1327428 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 	
  ?	
  No	
  gene
NC_013974_13_spacer5 emb|FN665652.1| CCA 37 37 0 6.00E-­‐11 100 3573873 3573909 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 cell	
  wall	
  hydrolase
NC_013974_14_spacer3 emb|FN668941.1| CCA 37 34 3 35,36,37 4.00E-­‐09 100 1732574 1732607 Clostridium	
  difficile	
  BI1	
  chromosome,	
  complete	
  sequence hypothetical	
  protein
NC_013974_17_spacer1 emb|FN665652.1| AAA 35 34 1 35 3.00E-­‐09 97.10 3307155 3307188 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 	
  ?	
  No	
  gene
NC_013974_7_spacer2 emb|FN668941.1| CCA 37 36 1 6 1.00E-­‐08 97.30 1724052 1724088 Clostridium	
  difficile	
  BI1	
  chromosome,	
  complete	
  sequence phage	
  tail	
  tape	
  measure	
  protein	
  
NC_013974_8_spacer2 emb|AM180355.1| CCA 37 37 0 6.00E-­‐11 100 1122361 1122397 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  protein
NC_017173_10_spacer15 emb|FN665653.1| CCT 37 32 5 21,30,35,36,37 2.00E-­‐04 94.12 2146538 2146571 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  M120 hypothetical	
  protein
NC_017173_10_spacer19 gb|CP000939.1| AGA 37 31 6 1,2,3,9,24,	
  33 0.053 91.18 2682410 2682443 Clostridium	
  botulinum	
  B1	
  str.	
  Okra,	
  complete	
  genome hypothetical	
  protein
NC_017173_12_spacer4 emb|FN665653.1| CCT 37 31 6 16,33,34,35,36,37 1.00E-­‐05 96.88 2149897 2149928 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  M120 hypothetical	
  protein
NC_017173_6_spacer5 emb|AM180355.1| CCA 37 37 0 6.00E-­‐11 100 1102658 1102694 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  protein
NC_017173_6_spacer7 emb|FN668375.1| AAT 36 36 0 2.00E-­‐10 100 1629051 1629086 Clostridium	
  difficile	
  M68,	
  complete	
  genome 	
  ?	
  No	
  gene
NC_017173_6_spacer8 emb|FN668375.1| AAT 36 36 0 2.00E-­‐10 100 1629103 1629138 Clostridium	
  difficile	
  M68,	
  complete	
  genome 	
  ?	
  No	
  gene
NC_017173_7_spacer6 emb|FN668941.1| CCA 36 36 0 2.00E-­‐10 100 1727100 1727135 Clostridium	
  difficile	
  BI1	
  chromosome,	
  complete	
  sequence phage	
  protein
NC_017173_7_spacer7 emb|FN538970.1| CCA 37 36 1 24 1.00E-­‐08 97.30 1679105 1679141 Clostridium	
  difficile	
  CD196	
  complete	
  genome,	
  strain	
  CD196	
  ?	
  No	
  gene
NC_017173_9_spacer1 emb|FN668944.1| AAG 36 36 0 2.00E-­‐10 100 1207610 1207645 Clostridium	
  difficile	
  BI9	
  chromosome putative	
  phage	
  tail	
  protein
NC_017173_9_spacer3 emb|FN668944.1| AAT 38 38 0 2.00E-­‐11 100 1207674 1207711 Clostridium	
  difficile	
  BI9	
  chromosome phage	
  tail	
  tape	
  measure	
  protein	
  
NC_017174_12_spacer12 emb|FN665652.1| CCT 36 36 0 2.00E-­‐10 100 3577244 3577279 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 hypothetical	
  protein
NC_017174_12_spacer15 emb|FN668941.1| CTG 39 32 7 1,2,3,4,5,21,33 2.00E-­‐04 94.12 1734965 1734998 Clostridium	
  difficile	
  BI1	
  chromosome,	
  complete	
  sequence n-­‐acetylmuramoyl-­‐l-­‐alanine	
  amidase	
  
NC_017174_12_spacer26 emb|FN665652.1| TCT 37 36 1 28 1.00E-­‐08 97.30 3567260 3567296 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 putative	
  phage	
  holin	
  protein
NC_017174_12_spacer27 emb|AM180355.1| TCT 37 35 2 1	
  ,22 6.00E-­‐08 97.22 1100899 1100934 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  protein
NC_017174_12_spacer4 emb|AM180355.1| CCA 36 35 1 6 5.00E-­‐08 97.22 1134799 1134834 Clostridium	
  difficile	
  630	
  complete	
  genome phage	
  tail	
  fiber	
  protein	
  
NC_017174_12_spacer6 emb|FN668944.1| TTT 34 34 0 3.00E-­‐09 100 1219897 1219930 Clostridium	
  difficile	
  BI9	
  chromosome putative	
  phage	
  protein
NC_017174_12_spacer7 emb|AM180355.1| CCT 36 35 1 5 5.00E-­‐08 97.22 1098037 1098072 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  protein	
  involved	
  in	
  bacteriophage	
  resistance
NC_017174_12_spacer8 emb|FN665652.1| CCT 37 34 3 1,2,21 2.00E-­‐07 97.14 3571830 3571864 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 hypothetical	
  protein
NC_017174_3_spacer1 emb|FN665653.1| CCT 38 31 7 1,8,15,23,36,37,38 2.00E-­‐11 91.18 2148621 2148654 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  M120 	
  ?	
  No	
  gene
NC_017174_3_spacer4 emb|FN665653.1| AGA 38 38 0 2.00E-­‐11 100 42250 42287 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  M120 pyruvate	
  carboxylase
NC_017174_3_spacer5 emb|FN668944.1| CCT 37 34 3 13,36,37 2.00E-­‐07 97.14 4113920 4113954 Clostridium	
  difficile	
  BI9	
  chromosome hypothetical	
  protein
NC_017174_5_spacer17 emb|FN665652.1| CCA 36 29 7 5,	
  22,	
  27,	
  33,	
  34,	
  35,36 0.78 90.63 3586339 3586370 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 terminase
NC_017174_5_spacer8 emb|FN665652.1| CCG 37 33 4 1,2,3,17 9.00E-­‐07 97.06 3586843 3586876 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 hypothetical	
  protein
NC_017174_5_spacer9 gb|CP004121.1| GCA 37 33 4 6,9,21,30 0.21 89.19 1126717 1126753 Clostridium	
  saccharoperbutylacetonicum	
  N1-­‐4(HMT),	
  complete	
  genometerminase
NC_017174_6_spacer1 emb|AM180355.1| TCA 38 37 1 26 4.00E-­‐09 97.37 3412881 3412918 Clostridium	
  difficile	
  630	
  complete	
  genome Transcriptional	
  regulator,	
  Phage-­‐type
NC_017174_6_spacer13 emb|FN668944.1| CCT 37 33 4 23,24,25,30 0.21 89.19 1221315 1221351 Clostridium	
  difficile	
  BI9	
  chromosome Transcriptional	
  regulator,	
  Phage-­‐type
NC_017174_6_spacer14 emb|FN668944.1| CCA 37 37 0 6.00E-­‐11 100 1221906 1221942 Clostridium	
  difficile	
  BI9	
  chromosome n-­‐acetylmuramoyl-­‐l-­‐alanine	
  amidase
NC_017174_6_spacer17 emb|AM180355.1| CTT 37 37 0 6.00E-­‐11 100 1134155 1134191 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  protein
NC_017174_6_spacer18 emb|FN665652.1| TTT 38 34 4 1,2,17,20 1.00E-­‐05 94.44 2551245 2551280 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 putative	
  phage	
  protein
NC_017174_6_spacer28 emb|FN668375.1| CCC 38 38 0 2.00E-­‐11 100 4271769 4271806 Clostridium	
  difficile	
  M68,	
  complete	
  genome tail	
  protein
NC_017174_6_spacer3 emb|FN665652.1| CCA 37 36 1 1 2.00E-­‐10 97.30 2553250 2553285 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 Partial	
  stop,	
  unextendable	
  partial	
  coding	
  region
NC_017174_6_spacer32 emb|FN668941.1| CCA 37 36 1 30 1.00E-­‐08 97.30 1726360 1726396 Clostridium	
  difficile	
  BI1	
  chromosome,	
  complete	
  sequence phage	
  cell	
  wall	
  hydrolase	
  
NC_017174_6_spacer37 emb|FN668944.1| CCA 36 31 5 1,2,3,21,24 8.00E-­‐04 93.94 4077892 4077924 Clostridium	
  difficile	
  BI9	
  chromosome hypothetical	
  protein
NC_017174_6_spacer40 emb|AM180355.1| CCA 37 37 0 6.00E-­‐11 100 1098894 1098930 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  recombination	
  protein	
  Bet
NC_017174_6_spacer5 emb|FN668941.1| CTG 38 37 1 29 4.00E-­‐09 97.37 1724553 1724590 Clostridium	
  difficile	
  BI1	
  chromosome,	
  complete	
  sequence putative	
  phage	
  cell	
  wall	
  hydrolase
NC_017174_6_spacer7 emb|AM180355.1| CTA 37 31 6 11,16,18,35,36,37 0.013 91.18 3417977 3418010 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  protein
NC_017174_7_spacer10 emb|FN668944.1| CCT 38 34 4 6,9,14,21 0.056 89.47 4072830 4072867 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?
NC_017174_7_spacer7 emb|FN668944.1| CCT 36 36 0 2.00E-­‐10 100 4090948 4090983 Clostridium	
  difficile	
  BI9	
  chromosome nlpC/P60	
  family	
  protein
NC_017174_8_spacer36 emb|AM180355.1| TCA 36 36 0 2.00E-­‐10 100 1101418 1101453 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  protein
NC_017175_6_spacer5 emb|AM180355.1| CCA 37 37 0 6.00E-­‐11 100 1102658 1102694 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  protein
NC_017175_8_spacer1 emb|AM180355.1| ACC 38 37 1 1 6.00E-­‐11 100 1129883 1129919 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  cell	
  wall	
  hydrolase
NC_017178_10_spacer1 emb|FN665652.1| CCT 37 31 6 1,2,3,4,5,10 1.00E-­‐05 96.88 3586110 3586141 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 terminase
NC_017178_10_spacer14 emb|FN665653.1| CCT 37 36 1 27 1.00E-­‐08 97.30 2148800 2148836 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  M120 antirepressor
NC_017178_11_spacer10 emb|FN668944.1| CCT 37 31 6 1,2,3,15,36,37 1.00E-­‐05 96.88 4085817 4085848 Clostridium	
  difficile	
  BI9	
  chromosome phage	
  portal	
  protein
NC_017178_11_spacer9 emb|AM180355.1| CCT 35 35 0 8.00E-­‐10 100 2910640 2910674 Clostridium	
  difficile	
  630	
  complete	
  genome hypothetical	
  protein
NC_017178_13_spacer2 emb|FN668944.1| CCA 37 35 2 25.31 4.00E-­‐06 94.59 1205835 1205871 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?
NC_017178_14_spacer1 emb|FN668944.1| CAA 36 31 5 13,15,34,35,36 8.00E-­‐04 93.94 4101673 4101705 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?	
  No	
  gene
NC_017178_14_spacer3 emb|AM180355.1| CAA 37 32 5 29,34,35,36,37 4.00E-­‐06 96.97 1128149 1128181 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  tail	
  tape	
  measure	
  protein
NC_017178_15_spacer10 emb|FN665652.1| CCG 37 36 1 11 1.00E-­‐08 97.30 3586868 3586904 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 hypothetical	
  protein
NC_017178_15_spacer13 emb|FN665653.1| CCA 37 37 0 6.00E-­‐11 100 2773508 2773544 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  M120 	
  ?	
  No	
  gene
NC_017178_19_spacer10 emb|AM180355.1| CCA 38 33 5 12,15,36,37,38 6.00E-­‐05 94.29 1098011 1098045 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  protein	
  involved	
  in	
  bacteriophage	
  resistance
NC_017178_19_spacer22 emb|FN668944.1| AAT 37 36 1 26 1.00E-­‐08 97.30 3121886 3121922 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?
NC_017178_19_spacer23 emb|FN668944.1| AGT 36 36 0 2.00E-­‐10 100 3121822 3121857 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?	
  No	
  gene
NC_017178_19_spacer24 emb|FN665652.1| AAA 35 33 2 10,	
  35 8.00E-­‐07 97.06 3307155 3307188 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 	
  ?	
  No	
  gene
NC_017178_20_spacer7 emb|FN665652.1| CCA 39 37 2 1,	
  33 4.00E-­‐09 97.37 3578796 3578833 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 terminase
NC_017179_10_spacer1 emb|FN665652.1| CCT 37 31 6 1,2,3,4,5,	
  10 1.00E-­‐05 96.88 3586110 3586141 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 terminase
NC_017179_10_spacer14 emb|FN665653.1| CCT 37 36 1 27 1.00E-­‐08 97.30 2148800 2148836 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  M120 antirepressor
NC_017179_11_spacer10 emb|FN668944.1| CGA 37 31 6 1,2,3,15,36,37 1.00E-­‐05 96.88 4085817 4085848 Clostridium	
  difficile	
  BI9	
  chromosome phage	
  portal	
  protein
NC_017179_11_spacer9 emb|AM180355.1| CCT 35 35 0 8.00E-­‐10 100 2910640 2910674 Clostridium	
  difficile	
  630	
  complete	
  genome Integrase
NC_017179_13_spacer2 emb|FN668944.1| CCA 37 35 2 25.31 4.00E-­‐06 94.59 1205835 1205871 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?
NC_017179_14_spacer1 emb|FN668944.1| CAA 36 31 5 13,15,34,35,36 8.00E-­‐04 93.94 4101673 4101705 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?	
  No	
  gene
NC_017179_14_spacer3 emb|AM180355.1| CAA 37 32 5 29,34,35,36,37 4.00E-­‐06 96.97 1128149 1128181 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  tail	
  tape	
  measure	
  protein
NC_017179_15_spacer10 emb|FN665652.1| CCG 37 36 1 11 1.00E-­‐08 97.30 3586868 3586904 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 hypothetical	
  protein
NC_017179_15_spacer13 emb|FN665653.1| CCA 37 37 0 6.00E-­‐11 100 2773508 2773544 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  M120 	
  ?	
  No	
  gene
NC_017179_19_spacer10 emb|AM180355.1| CCA 38 33 5 12,15,36,37,38 6.00E-­‐05 94.29 1098011 1098045 Clostridium	
  difficile	
  630	
  complete	
  genome putative	
  phage	
  protein	
  involved	
  in	
  bacteriophage	
  resistance
NC_017179_19_spacer22 emb|FN668944.1| AAT 37 36 1 26 1.00E-­‐08 97.30 3121886 3121922 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?
NC_017179_19_spacer23 emb|FN668944.1| AGT 36 36 0 2.00E-­‐10 100 3121822 3121857 Clostridium	
  difficile	
  BI9	
  chromosome 	
  ?	
  No	
  gene
NC_017179_19_spacer24 emb|FN665652.1| AAA 35 33 2 10	
  ,35 8.00E-­‐07 97.06 3307155 3307188 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 	
  ?	
  No	
  gene
NC_017179_20_spacer7 emb|FN665652.1| CCA 39 37 2 1,	
  33 4.00E-­‐09 97.37 3578796 3578833 Clostridium	
  difficile	
  complete	
  genome,	
  strain	
  CF5 terminase



Hits	
  to	
  plasmids
query_name hit_name PAM query_length num_identical N	
  of	
  mismatches mismatches	
  positionssignificance percent_identity hit_start hit_end description
NC_009089_7_spacer3 emb|FN668943.1| CCA 37 37 0 6.00E-­‐11 100 118718 118754 Clostridium	
  difficile	
  BI1	
  putative	
  phage	
  or	
  plasmid	
  sequence,	
  complete	
  sequence
NC_009089_9_spacer6 emb|FN668942.1| CCA 36 36 0 2.00E-­‐10 100 3429 3464 Clostridium	
  difficile	
  BI1	
  plasmid	
  pCDBI1,	
  complete	
  sequence
NC_013315_15_spacer10 emb|AM180356.1| CCG 37 35 2 27,	
  37 6.00E-­‐08 97.22 164 199 Clostridium	
  difficile	
  630	
  plasmid	
  pCD630,	
  complete	
  replicon
NC_013316_15_spacer10 emb|AM180356.1| CCG 37 35 2 27,	
  37 6.00E-­‐08 97.22 164 199 Clostridium	
  difficile	
  630	
  plasmid	
  pCD630,	
  complete	
  replicon
NC_013316_19_spacer1 emb|FN668942.1| CCA 39 39 0 4.00E-­‐12 100 35011 35049 Clostridium	
  difficile	
  BI1	
  plasmid	
  pCDBI1,	
  complete	
  sequence
NC_013316_19_spacer2 emb|FN668942.1| CCT 36 36 0 2.00E-­‐10 100 38136 38171 Clostridium	
  difficile	
  BI1	
  plasmid	
  pCDBI1,	
  complete	
  sequence
NC_013974_12_spacer7 emb|FN668942.1| GCA 37 33 4 1,	
  2,	
  3,	
  4 1.00E-­‐08 100 28536 28568 Clostridium	
  difficile	
  BI1	
  plasmid	
  pCDBI1,	
  complete	
  sequence
NC_013974_7_spacer4 emb|FN668943.1| CAA 36 36 0 2.00E-­‐10 100 208600 208635 Clostridium	
  difficile	
  BI1	
  putative	
  phage	
  or	
  plasmid	
  sequence,	
  complete	
  sequence
NC_013974_8_spacer1 emb|FN668943.1| CCA 38 34 4 13,	
  16,	
  17,	
  21 0.056 89.47 253455 253492 Clostridium	
  difficile	
  BI1	
  putative	
  phage	
  or	
  plasmid	
  sequence,	
  complete	
  sequence
NC_017173_10_spacer22 emb|FN668943.1| CCT 36 31 5 1,	
  2,	
  11,	
  22,	
  27 0.05 91.18 106661 106694 Clostridium	
  difficile	
  BI1	
  putative	
  phage	
  or	
  plasmid	
  sequence,	
  complete	
  sequence
NC_017174_12_spacer11 emb|AM180356.1| GCT 37 36 1 18 1.00E-­‐08 97.30 621 657 Clostridium	
  difficile	
  630	
  plasmid	
  pCD630,	
  complete	
  replicon
NC_017174_12_spacer6 emb|FN668942.1| TCT 34 31 3 4,	
  5,	
  30 0.043 91.18 16616 16649 Clostridium	
  difficile	
  BI1	
  plasmid	
  pCDBI1,	
  complete	
  sequence
NC_017174_3_spacer2 emb|AM180356.1| CCA 38 34 4 1,	
  2,	
  3,	
  15 2.00E-­‐07 97.14 2068 2102 Clostridium	
  difficile	
  630	
  plasmid	
  pCD630,	
  complete	
  replicon
NC_017174_3_spacer3 emb|AM180356.1| CCA 38 38 0 2.00E-­‐11 100 1237 1274 Clostridium	
  difficile	
  630	
  plasmid	
  pCD630,	
  complete	
  replicon
NC_017174_3_spacer5 emb|FN668942.1| CCT 37 34 3 13,	
  36,	
  37 2.00E-­‐07 97.14 24874 24908 Clostridium	
  difficile	
  BI1	
  plasmid	
  pCDBI1,	
  complete	
  sequence
NC_017174_3_spacer6 gb|AY350745.1| CCA 37 33 4 1,	
  2,	
  36,	
  37 1.00E-­‐08 100 6390 6422 Clostridium	
  difficile	
  plasmid	
  pCD6,	
  complete	
  sequence
NC_017174_3_spacer9 emb|FN668943.1| CCA 37 34 3 18,	
  21,	
  37 4.00E-­‐06 94.44 134856 134891 Clostridium	
  difficile	
  BI1	
  putative	
  phage	
  or	
  plasmid	
  sequence,	
  complete	
  sequence
NC_017174_6_spacer14 emb|FN668942.1| CCA 37 37 0 6.00E-­‐11 100 19253 19289 Clostridium	
  difficile	
  BI1	
  plasmid	
  pCDBI1,	
  complete	
  sequence
NC_017174_6_spacer20 emb|AM180356.1| CCT 36 36 0 2.00E-­‐10 100 1579 1614 Clostridium	
  difficile	
  630	
  plasmid	
  pCD630,	
  complete	
  replicon
NC_017174_6_spacer21 emb|AM180356.1| TCT 37 31 6 22,	
  25,	
  29,	
  35,	
  36,	
  370.053 91.18 816 849 Clostridium	
  difficile	
  630	
  plasmid	
  pCD630,	
  complete	
  replicon
NC_017174_6_spacer28 emb|FN668942.1| CCC 38 37 1 27 4.00E-­‐09 97.37 15348 15385 Clostridium	
  difficile	
  BI1	
  plasmid	
  pCDBI1,	
  complete	
  sequence
NC_017174_6_spacer37 emb|FN668942.1| CCA 36 31 5 1,	
  2,	
  3,	
  21,	
  24 8.00E-­‐04 93.94 13478 13510 Clostridium	
  difficile	
  BI1	
  plasmid	
  pCDBI1,	
  complete	
  sequence
NC_017174_7_spacer10 emb|FN668942.1| CCT 38 34 4 6,	
  9,	
  14,	
  21 0.056 89.47 18536 18573 Clostridium	
  difficile	
  BI1	
  plasmid	
  pCDBI1,	
  complete	
  sequence
NC_017174_7_spacer7 emb|FN668942.1| CCT 36 36 0 2.00E-­‐10 100 420 455 Clostridium	
  difficile	
  BI1	
  plasmid	
  pCDBI1,	
  complete	
  sequence
NC_017178_15_spacer10 emb|AM180356.1| CCG 37 35 2 26,	
  37 6.00E-­‐08 97.22 164 199 Clostridium	
  difficile	
  630	
  plasmid	
  pCD630,	
  complete	
  replicon
NC_017179_15_spacer10 emb|AM180356.1| CCG 37 35 2 26,	
  37 6.00E-­‐08 97.22 164 199 Clostridium	
  difficile	
  630	
  plasmid	
  pCD630,	
  complete	
  replicon



Table	
  S2.	
  (C)	
  Phage	
  targeting	
  by	
  several	
  CRISPR	
  spacers.	
  
Several	
  spacers	
  within	
  CRISPR	
  array	
  targeting	
  the	
  same	
  phage	
  are	
  indicated	
  by	
  the	
  same	
  colour.	
  The	
  first	
  column	
  includes	
  the	
  name	
  of	
  the	
  strain_array	
  number_spacer	
  number.
query_name hit_name query_length num_identical PAM N	
  of	
  mismatches mismatches	
  positions description
C.difficile	
  M120
NC_017174_12_spacer4 ref|NC_024144.1| 36 35 CCA 1 6 Clostridium	
  phage	
  CDMH1	
  complete	
  genome
NC_017174_12_spacer6 ref|NC_024144.1| 34 30 CCT 4 1,	
  8,	
  9,	
  25 Clostridium	
  phage	
  CDMH1	
  complete	
  genome
NC_017174_12_spacer7 ref|NC_024144.1| 36 35 CCT 1 24 Clostridium	
  phage	
  CDMH1	
  complete	
  genome
NC_017174_12_spacer27 ref|NC_024144.1| 37 35 TCT 2 1,	
  22 Clostridium	
  phage	
  CDMH1	
  complete	
  genome
NC_017174_12_spacer6 ref|NC_007917.1| 34 30 CCT 4 1,	
  8,	
  9,	
  25 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome
NC_017174_12_spacer7 ref|NC_007917.1| 36 35 CCT 1 24 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome
NC_017174_12_spacer8 ref|NC_007917.1| 37 34 CCT 3 1,	
  2,	
  21 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome
NC_017174_12_spacer9 ref|NC_007917.1| 38 31 CCT 7 5,	
  6,	
  24,	
  27,	
  36,	
  37,	
  38 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome
NC_017174_12_spacer13 ref|NC_007917.1| 36 32 CTA 4 13,	
  117,	
  23,	
  29 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome
NC_017174_12_spacer26 ref|NC_007917.1| 37 34 TCT 3 25,	
  28,	
  34 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome
NC_017174_12_spacer27 ref|NC_007917.1| 37 35 TCT 2 1,	
  22 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome
NC_017174_12_spacer4 ref|NC_009231.1| 36 35 CCA 1 6 Clostridium	
  phage	
  phiC2,	
  complete	
  genome
NC_017174_12_spacer6 ref|NC_009231.1| 34 31 TTC 3 1,	
  8,	
  9 Clostridium	
  phage	
  phiC2,	
  complete	
  genome
NC_017174_12_spacer7 ref|NC_009231.1| 36 35 CCT 1 24 Clostridium	
  phage	
  phiC2,	
  complete	
  genome
NC_017174_12_spacer9 ref|NC_009231.1| 38 31 CCT 7 5,	
  6,	
  24,	
  27,	
  36,	
  37,	
  38 Clostridium	
  phage	
  phiC2,	
  complete	
  genome
NC_017174_12_spacer19 ref|NC_009231.1| 35 28 CCA 7 1,	
  2,	
  6,	
  13,	
  14,	
  16,	
  35 Clostridium	
  phage	
  phiC2,	
  complete	
  genome
NC_017174_12_spacer24 emb|LN681535.1| 36 32 CCA 4 5,	
  9,	
  14,	
  22 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome
NC_017174_12_spacer29 emb|LN681535.1| 36 36 CCT 0 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome
NC_017174_12_spacer18 emb|LN681537.1| 36 29 CAA 7 1,	
  2,	
  3,	
  4,	
  5,	
  6,	
  31 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
NC_017174_12_spacer19 emb|LN681537.1| 35 32 CCA 3 1,	
  21,	
  30 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
NC_017174_12_spacer28 emb|LN681537.1| 36 33 CCA 3 3,	
  21,	
  33 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
NC_017174_12_spacer30 emb|LN681537.1| 37 37 CCT 0 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
NC_017174_12_spacer6 ref|NC_011398.1| 34 30 TTC 4 1,	
  8,	
  9,	
  25 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome
NC_017174_12_spacer19 ref|NC_011398.1| 35 28 CCA 7 1,	
  2,	
  6,	
  13,	
  14,	
  16,	
  35 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome
NC_017174_12_spacer6 emb|LN681538.1| 34 32 CCT 2 16,	
  17 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017174_12_spacer8 emb|LN681538.1| 37 34 CCT 3 1,	
  2,	
  21 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017174_12_spacer11 emb|LN681538.1| 37 36 GCT 1 18 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017174_12_spacer12 emb|LN681538.1| 36 36 CCT 0 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017174_12_spacer13 emb|LN681538.1| 36 33 CTA 3 13,	
  17,	
  23 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017174_12_spacer14 emb|LN681538.1| 36 36 CCA 0 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017174_12_spacer24 emb|LN681538.1| 36 33 CCA 3 5,	
  9,	
  22 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017174_12_spacer26 emb|LN681538.1| 37 33 TCT 4 19,	
  22,	
  34,	
  37 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017174_12_spacer3 emb|LN681539.1| 36 34 CCT 2 24,	
  27 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome
NC_017174_12_spacer6 emb|LN681539.1| 34 30 TTC 4 3,	
  8,	
  15,	
  17 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome
NC_017174_12_spacer7 emb|LN681539.1| 36 35 CCT 1 24 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome
NC_017174_12_spacer8 emb|LN681540.1| 37 33 CCT 4 1,	
  2,	
  6,	
  21 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome
NC_017174_12_spacer11 emb|LN681540.1| 37 36 GCT 1 18 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome
NC_017174_12_spacer12 emb|LN681540.1| 36 36 CCT 0 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome
NC_017174_12_spacer13 emb|LN681540.1| 36 33 CTA 3 13,	
  17,	
  23 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome
NC_017174_12_spacer5 ENA|CDIE01000001| 37 37 ? 0 Clostridium	
  phage	
  phiCD52_contig1
NC_017174_12_spacer7 ENA|CDIE01000001| 36 36 ? 0 Clostridium	
  phage	
  phiCD52_contig1
NC_017174_12_spacer9 ENA|CDIE01000001| 38 32 ? 6 5,	
  6,	
  24,	
  36,	
  37,	
  38 Clostridium	
  phage	
  phiCD52_contig1
NC_017174_12_spacer21 ref|NC_015262.1| 35 31 GCA 4 4,	
  11,	
  23,	
  25 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_017174_12_spacer25 ref|NC_015262.1| 36 34 CCG 2 8,	
  9 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_017174_12_spacer4 emb|LN681541.1| 36 35 CCA 1 6 Clostridium	
  phage	
  phiMMP01,	
  complete	
  genome
NC_017174_12_spacer7 emb|LN681541.1| 36 36 CCT 0 Clostridium	
  phage	
  phiMMP01,	
  complete	
  genome
NC_017174_12_spacer3 ref|NC_019421.1| 36 34 CCT 2 24,	
  27 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome
NC_017174_12_spacer6 ref|NC_019421.1| 34 31 TTC 3 1,	
  8,	
  9 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome
NC_017174_12_spacer7 ref|NC_019421.1| 36 34 CCT 2 5,	
  25 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome
NC_017174_12_spacer9 ref|NC_019421.1| 38 31 CCT 7 5,	
  6,	
  24,	
  27,	
  36,	
  37,	
  38 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome
NC_017174_12_spacer4 emb|LN681542.1| 36 35 CCA 1 6 Clostridium	
  phage	
  phiMMP03,	
  complete	
  genome
NC_017174_12_spacer6 emb|LN681542.1| 34 30 TTC 4 3,	
  8,	
  15,	
  17 Clostridium	
  phage	
  phiMMP03,	
  complete	
  genome
NC_017174_12_spacer7 emb|LN681542.1| 36 35 CCT 1 24 Clostridium	
  phage	
  phiMMP03,	
  complete	
  genome
NC_017174_12_spacer9 emb|LN681542.1| 38 31 CCT 7 5,	
  6,	
  24,	
  27,	
  36,	
  37,	
  38 Clostridium	
  phage	
  phiMMP03,	
  complete	
  genome
NC_017174_12_spacer8 ref|NC_019422.1| 37 33 CCT 4 1,	
  2,	
  6,	
  21 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_017174_12_spacer12 ref|NC_019422.1| 36 36 CCT 0 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_017174_12_spacer14 ref|NC_019422.1| 36 36 CCA 0 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_017174_12_spacer17 ref|NC_019422.1| 37 37 CCT 0 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_017174_12_spacer22 ref|NC_019422.1| 36 35 CCT 1 15 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_017174_12_spacer24 ref|NC_019422.1| 36 33 CCA 3 5,	
  9,	
  23 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_017174_5_spacer3 ref|NC_009231.1| 37 37 CCA 0 Clostridium	
  phage	
  phiC2,	
  complete	
  genome
NC_017174_5_spacer10 ref|NC_009231.1| 37 31 CCT 6 1,	
  2,	
  3,	
  4,	
  9,	
  30 Clostridium	
  phage	
  phiC2,	
  complete	
  genome
NC_017174_5_spacer8 emb|LN681538.1| 37 35 CCG 2 3,	
  17 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017174_5_spacer9 emb|LN681538.1| 37 30 CCT 7 1,	
  2,	
  3,	
  4,	
  5,	
  6,	
  21 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017174_5_spacer17 emb|LN681538.1| 36 32 CCA 4 3,	
  6,	
  15,	
  22 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017174_5_spacer8 emb|LN681540.1| 37 35 CCG 2 3,	
  17 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome
NC_017174_5_spacer9 emb|LN681540.1| 37 30 CCT 7 1,	
  2,	
  3,	
  4,	
  5,	
  6,	
  21 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome
NC_017174_5_spacer17 emb|LN681540.1| 36 32 CCA 4 3,	
  6,	
  15,	
  22 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome
NC_017174_5_spacer7 ref|NC_015262.1| 36 36 CCA 0 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_017174_5_spacer10 ref|NC_015262.1| 37 34 CCT 3 4,	
  9,	
  30 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_017174_5_spacer13 ref|NC_015262.1| 38 32 CCC 6 1,	
  2,	
  3,	
  10,	
  30,	
  36 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_017174_5_spacer4 ref|NC_019422.1| 36 34 TCT 2 8,	
  11 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_017174_5_spacer8 ref|NC_019422.1| 37 35 CCG 2 3,	
  17 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_017174_5_spacer9 ref|NC_019422.1| 37 35 CCT 2 6,	
  27 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_017174_6_spacer4 emb|LN681539.1| 36 35 CCA 1 34 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome
NC_017174_6_spacer6 emb|LN681539.1| 37 37 CCA 0 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome
NC_017174_6_spacer14 emb|LN681539.1| 37 36 CCA 1 15 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome
NC_017174_6_spacer22 emb|LN681539.1| 37 36 CCA 1 21 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome
NC_017174_6_spacer14 emb|LN681540.1| 37 36 CCA 1 15 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome
NC_017174_6_spacer21 emb|LN681540.1| 37 33 TCT 4 22,	
  25,	
  29,	
  35 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome
NC_017174_6_spacer24 emb|LN681540.1| 36 29 CCT 7 1,	
  2,	
  3,	
  4,	
  9,	
  18,	
  24 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome
NC_017174_6_spacer27 emb|LN681540.1| 37 37 CCA 0 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome
NC_017174_6_spacer29 emb|LN681540.1| 36 36 CCT 0 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome
NC_017174_6_spacer14 ENA|CDIE01000002| 37 36 ? 1 15 Clostridium	
  phage	
  phiCD52_contig2
NC_017174_6_spacer17 ENA|CDIE01000002| 37 37 ? 0 Clostridium	
  phage	
  phiCD52_contig2
NC_017174_6_spacer31 ENA|CDIE01000002| 36 29 ? 7 8,	
  10,	
  32,	
  33,	
  34,	
  35,	
  36 Clostridium	
  phage	
  phiCD52_contig2
NC_017174_6_spacer1 ENA|CDIE01000001| 38 37 ? 1 26 Clostridium	
  phage	
  phiCD52_contig1



NC_017174_6_spacer6 ENA|CDIE01000001| 37 37 ? 0 Clostridium	
  phage	
  phiCD52_contig1
NC_017174_6_spacer9 ENA|CDIE01000001| 37 34 ? 3 17,	
  20,	
  23 Clostridium	
  phage	
  phiCD52_contig1
NC_017174_6_spacer11 ENA|CDIE01000001| 37 34 ? 3 3,	
  36,	
  37 Clostridium	
  phage	
  phiCD52_contig1
NC_017174_6_spacer15 ENA|CDIE01000001| 39 36 ? 3 17,	
  23,	
  37 Clostridium	
  phage	
  phiCD52_contig1
NC_017174_6_spacer41 ENA|CDIE01000001| 37 37 ? 0 Clostridium	
  phage	
  phiCD52_contig1
NC_017174_6_spacer2 emb|LN681541.1| 35 33 CCA 2 34,	
  35 Clostridium	
  phage	
  phiMMP01,	
  complete	
  genome
NC_017174_6_spacer5 emb|LN681541.1| 38 37 CTG 1 29 Clostridium	
  phage	
  phiMMP01,	
  complete	
  genome
NC_017174_6_spacer14 emb|LN681541.1| 37 36 CCA 1 15 Clostridium	
  phage	
  phiMMP01,	
  complete	
  genome
NC_017174_6_spacer17 emb|LN681541.1| 37 37 CCT 0 Clostridium	
  phage	
  phiMMP01,	
  complete	
  genome
NC_017174_6_spacer31 emb|LN681541.1| 36 29 CTT 7 8,	
  10,	
  32,	
  33,	
  34,	
  35,	
  36 Clostridium	
  phage	
  phiMMP01,	
  complete	
  genome
NC_017174_6_spacer7 ref|NC_019421.1| 37 32 CTA 5 1,	
  8,	
  10,	
  11,	
  35 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome
NC_017174_6_spacer14 ref|NC_019421.1| 37 36 CCA 1 15 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome
NC_017174_6_spacer15 ref|NC_019421.1| 39 36 TCT 3 4,	
  19,	
  37 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome
NC_017174_6_spacer18 ref|NC_019421.1| 38 33 TTT 5 14,	
  17,	
  20,	
  26,	
  29 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome
NC_017174_6_spacer2 emb|LN681542.1| 35 33 CCA 2 34,	
  35 Clostridium	
  phage	
  phiMMP03,	
  complete	
  genome
NC_017174_6_spacer4 emb|LN681542.1| 36 35 CCA 1 34 Clostridium	
  phage	
  phiMMP03,	
  complete	
  genome
NC_017174_6_spacer5 emb|LN681542.1| 38 37 CTG 1 29 Clostridium	
  phage	
  phiMMP03,	
  complete	
  genome
NC_017174_6_spacer6 emb|LN681542.1| 37 37 CCA 0 Clostridium	
  phage	
  phiMMP03,	
  complete	
  genome
NC_017174_6_spacer14 emb|LN681542.1| 37 36 CCA 1 15 Clostridium	
  phage	
  phiMMP03,	
  complete	
  genome
NC_017174_6_spacer17 emb|LN681542.1| 37 37 CCT 0 Clostridium	
  phage	
  phiMMP03,	
  complete	
  genome
NC_017174_6_spacer22 emb|LN681542.1| 37 36 CCA 1 21 Clostridium	
  phage	
  phiMMP03,	
  complete	
  genome
NC_017174_6_spacer14 ref|NC_019422.1| 37 36 CCA 1 9 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_017174_6_spacer18 ref|NC_019422.1| 38 31 TTT 7 17,	
  20,	
  23,	
  24,	
  25,	
  29,	
  35 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_017174_6_spacer21 ref|NC_019422.1| 37 32 TCT 5 22,	
  25,	
  29,	
  30,	
  35 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_017174_6_spacer24 ref|NC_019422.1| 36 30 CCA 6 1,	
  2,	
  3,	
  4,	
  10,	
  12 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_017174_6_spacer27 ref|NC_019422.1| 37 31 CCA 6 1,	
  2,	
  8,	
  11,	
  13,	
  35 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_017174_6_spacer28 ref|NC_019422.1| 38 38 CCC 0 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_017174_6_spacer29 ref|NC_019422.1| 36 33 CCT 3 3,	
  23,	
  30 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_017174_6_spacer37 ref|NC_019422.1| 36 31 CCA 5 1,	
  12,	
  18,	
  20,	
  23 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_017174_6_spacer2 ref|NC_024144.1| 35 35 CCA 0 Clostridium	
  phage	
  CDMH1	
  complete	
  genome
NC_017174_6_spacer3 ref|NC_024144.1| 37 30 GAA 7 1,	
  28,	
  31,	
  34,	
  35,	
  36,	
  37 Clostridium	
  phage	
  CDMH1	
  complete	
  genome
NC_017174_6_spacer4 ref|NC_024144.1| 36 32 CCA 4 10,	
  13,	
  14,	
  34 Clostridium	
  phage	
  CDMH1	
  complete	
  genome
NC_017174_6_spacer5 ref|NC_024144.1| 38 36 CTG 2 20,	
  36 Clostridium	
  phage	
  CDMH1	
  complete	
  genome
NC_017174_6_spacer14 ref|NC_024144.1| 37 37 CCA 0 Clostridium	
  phage	
  CDMH1	
  complete	
  genome
NC_017174_6_spacer18 ref|NC_024144.1| 38 31 TTT 7 16,	
  19,	
  23,	
  25,	
  26,	
  29,	
  35 Clostridium	
  phage	
  CDMH1	
  complete	
  genome
NC_017174_6_spacer10 ref|NC_007917.1| 36 36 CCA 0 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome
NC_017174_6_spacer12 ref|NC_007917.1| 37 30 CCA 7 4,	
  6,	
  25,	
  26,	
  27,	
  28,	
  37 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome
NC_017174_6_spacer19 ref|NC_007917.1| 35 31 CTA 4 1,	
  2,	
  17,	
  35 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome
NC_017174_6_spacer22 ref|NC_007917.1| 37 33 CCA 4 5,	
  6,	
  21,	
  23 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome
NC_017174_6_spacer2 ref|NC_009231.1| 35 33 CCA 2 34,	
  35 Clostridium	
  phage	
  phiC2,	
  complete	
  genome
NC_017174_6_spacer4 ref|NC_009231.1| 36 35 CCA 1 28 Clostridium	
  phage	
  phiC2,	
  complete	
  genome
NC_017174_6_spacer5 ref|NC_009231.1| 38 37 CTG 1 29 Clostridium	
  phage	
  phiC2,	
  complete	
  genome
NC_017174_6_spacer6 ref|NC_009231.1| 37 37 CCA 0 Clostridium	
  phage	
  phiC2,	
  complete	
  genome
NC_017174_6_spacer17 ref|NC_009231.1| 37 37 CCT 0 Clostridium	
  phage	
  phiC2,	
  complete	
  genome
NC_017174_6_spacer18 ref|NC_009231.1| 38 33 TTT 5 18,	
  21,	
  24,	
  26,	
  27 Clostridium	
  phage	
  phiC2,	
  complete	
  genome
NC_017174_6_spacer32 ref|NC_009231.1| 37 36 CCA 1 30 Clostridium	
  phage	
  phiC2,	
  complete	
  genome
NC_017174_6_spacer14 emb|LN681535.1| 37 34 CCA 3 15 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome
NC_017174_6_spacer25 emb|LN681535.1| 37 30 CCA 7 3,	
  7,	
  10,	
  15,	
  22,	
  23,	
  25 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome
NC_017174_6_spacer13 emb|LN681534.1| 37 31 CCT 6 23,	
  24,	
  25,	
  30,	
  36,	
  37 Clostridium	
  phage	
  phiCD24-­‐1,	
  complete	
  genome
NC_017174_6_spacer14 emb|LN681534.1| 37 34 CCA 3 15 Clostridium	
  phage	
  phiCD24-­‐1,	
  complete	
  genome
NC_017174_6_spacer1 ref|NC_011398.1| 38 36 TCA 2 5,	
  20 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome
NC_017174_6_spacer6 ref|NC_011398.1| 37 37 CCA 0 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome
NC_017174_6_spacer14 ref|NC_011398.1| 37 36 CCA 1 32 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome
NC_017174_6_spacer16 ref|NC_011398.1| 37 37 CCT 0 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome
NC_017174_6_spacer18 ref|NC_011398.1| 38 32 TTT 6 15,	
  18,	
  21,	
  24,	
  26,	
  27 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome
NC_017174_6_spacer18 emb|LN681538.1| 38 31 TTT 7 1,	
  2,	
  17,	
  20,	
  23,	
  25,	
  26 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017174_6_spacer21 emb|LN681538.1| 37 32 TCT 5 22,	
  25,	
  29,	
  30,	
  35 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017174_6_spacer24 emb|LN681538.1| 36 29 CCT 7 1,	
  2,	
  3,	
  4,	
  9,	
  18,	
  24 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017174_6_spacer27 emb|LN681538.1| 37 37 CCA 0 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017174_6_spacer29 emb|LN681538.1| 36 35 CCT 1 30 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017174_7_spacer3 ref|NC_007917.1| 38 38 TGG 0 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome
NC_017174_7_spacer6 ref|NC_007917.1| 36 31 CCA 5 5,	
  11,	
  17,	
  30,	
  32 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome
NC_017174_7_spacer8 ref|NC_007917.1| 37 34 CCA 3 9,	
  19,	
  25 Clostridium	
  phage	
  phi	
  CD119,	
  complete	
  genome
NC_017174_7_spacer3 ref|NC_011398.1| 38 38 TGG 0 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome
NC_017174_7_spacer5 ref|NC_011398.1| 36 35 CCA 1 33 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome
NC_017174_7_spacer2 ENA|CDIE01000001| 36 30 ? 6 1,	
  15,	
  21,	
  27,	
  30,	
  33 Clostridium	
  phage	
  phiCD52_contig1
NC_017174_7_spacer3 ENA|CDIE01000001| 38 36 ? 2 20,	
  23 Clostridium	
  phage	
  phiCD52_contig1
NC_017174_7_spacer5 ENA|CDIE01000001| 36 34 ? 2 5,	
  9 Clostridium	
  phage	
  phiCD52_contig1
NC_017174_7_spacer3 ref|NC_019421.1| 38 38 TGG 0 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome
NC_017174_7_spacer5 ref|NC_019421.1| 36 35 CCA 1 33 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome
NC_017174_8_spacer1 emb|LN681537.1| 36 35 TCA 1 18 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
NC_017174_8_spacer2 emb|LN681537.1| 36 34 TCA 2 13,	
  14 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
NC_017174_8_spacer6 emb|LN681537.1| 36 36 TCA 0 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
NC_017174_8_spacer7 emb|LN681537.1| 36 34 TCA 2 18,	
  23 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
NC_017174_8_spacer10 emb|LN681537.1| 36 36 TCA 0 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
NC_017174_8_spacer15 emb|LN681537.1| 36 35 TCA 1 30 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
NC_017174_8_spacer16 emb|LN681537.1| 36 36 TCA 0 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
NC_017174_8_spacer17 emb|LN681537.1| 36 36 TCA 0 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
NC_017174_8_spacer18 emb|LN681537.1| 36 35 TCA 1 5 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
NC_017174_8_spacer23 emb|LN681537.1| 36 35 TTA 1 15 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome

C.difficile	
  630
NC_009089_8_spacer2 emb|LN681539.1| 36 34 CCA 2 10,	
  12 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome
NC_009089_8_spacer8 emb|LN681539.1| 39 37 CCA 2 38,	
  39 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome
NC_009089_9_spacer3 emb|LN681535.1| 37 33 CCT 4 5,	
  6,	
  15,	
  33 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome
NC_009089_9_spacer4 emb|LN681535.1| 36 35 TCC 1 31 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome
NC_009089_9_spacer11 emb|LN681535.1| 35 32 CCA 3 5,	
  11,	
  21 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome
NC_009089_9_spacer3 emb|LN681536.1| 37 33 CCT 4 5,	
  6,	
  15,	
  33 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome
NC_009089_9_spacer4 emb|LN681536.1| 36 36 TCC 0 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome
NC_009089_9_spacer11 emb|LN681536.1| 35 33 CCA 2 11,	
  21 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome
NC_009089_9_spacer3 ref|NC_015568.1| 37 33 CCT 4 5,	
  6,	
  15,	
  33 Clostridium	
  phage	
  phiCD38-­‐2,	
  complete	
  genome



NC_009089_9_spacer4 ref|NC_015568.1| 36 36 TCC 0 Clostridium	
  phage	
  phiCD38-­‐2,	
  complete	
  genome
NC_009089_9_spacer11 ref|NC_015568.1| 35 33 CCA 2 11,	
  21 Clostridium	
  phage	
  phiCD38-­‐2,	
  complete	
  genome
NC_009089_9_spacer3 ref|NC_019422.1| 37 30 CCT 7 5,	
  6,	
  24,	
  30,	
  33,	
  36,	
  37 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_009089_9_spacer4 ref|NC_019422.1| 36 29 ACC 7 1,	
  2,	
  3,	
  9,	
  13,	
  25,	
  31 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_009089_11_spacer1 ref|NC_011398.1| 37 37 CCT 0 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome
NC_009089_11_spacer2 ref|NC_011398.1| 36 36 CCA 0 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome
NC_009089_17_spacer1 ref|NC_011398.1| 37 37 CCT 0 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome
NC_009089_17_spacer4 ref|NC_011398.1| 37 31 CCT 6 3,	
  6,	
  8,	
  18,	
  19,	
  23 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome
NC_009089_17_spacer15 ref|NC_011398.1| 36 35 CCT 1 18 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome
NC_009089_17_spacer11 emb|LN681537.1| 36 36 CCT 0 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
NC_009089_17_spacer12 emb|LN681537.1| 37 37 CCA 0 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
NC_009089_17_spacer2 ref|NC_015262.1| 37 37 CCT 0 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_009089_17_spacer4 ref|NC_015262.1| 37 32 CCT 5 3,	
  6,	
  8,	
  19,	
  23 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_009089_17_spacer1 emb|LN681539.1| 37 37 CCT 0 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome
NC_009089_17_spacer4 emb|LN681539.1| 37 31 CCT 6 3,	
  6,	
  8,	
  19,	
  23,	
  24 Clostridium	
  phage	
  phiCD505,	
  complete	
  genome

C.difficile	
  CD196=R20291=2007855=Bl1
NC_013315_10_spacer4 emb|LN681536.1| 39 33 CCA 6 4,	
  7,	
  11,	
  28 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome
NC_013315_10_spacer5 emb|LN681536.1| 37 36 CCA 1 33 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome
NC_013315_10_spacer4 ref|NC_015568.1| 39 33 CCA 6 10,	
  14,	
  15,	
  16,	
  31,	
  34 Clostridium	
  phage	
  phiCD38-­‐2,	
  complete	
  genome
NC_013315_10_spacer5 ref|NC_015568.1| 37 35 CCA 2 24,	
  31 Clostridium	
  phage	
  phiCD38-­‐2,	
  complete	
  genome
NC_013315_10_spacer8 ref|NC_015262.1| 37 37 CCA 0 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_013315_10_spacer10 ref|NC_015262.1| 37 32 CCA 5 1,	
  2,	
  3,	
  4,	
  7 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_013315_10_spacer3 ref|NC_011398.1| 35 33 CCA 2 3,	
  9 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome
NC_013315_10_spacer14 ref|NC_011398.1| 37 37 CCT 0 Clostridium	
  phage	
  phiCD27,	
  complete	
  genome
NC_013315_11_spacer3 emb|LN681535.1| 36 32 CCA 4 3,	
  7,	
  9,	
  12 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome
NC_013315_11_spacer7 emb|LN681535.1| 37 36 CCC 1 6 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome
NC_013315_11_spacer3 ref|NC_015568.1| 36 32 CCA 4 3,	
  7,	
  9,	
  12 Clostridium	
  phage	
  phiCD38-­‐2,	
  complete	
  genome
NC_013315_11_spacer5 ref|NC_015568.1| 38 37 CCT 1 8 Clostridium	
  phage	
  phiCD38-­‐2,	
  complete	
  genome
NC_013315_11_spacer7 ref|NC_015568.1| 37 37 CCA 0 Clostridium	
  phage	
  phiCD38-­‐2,	
  complete	
  genome
NC_013315_15_spacer3 ref|NC_015262.1| 38 38 CCT 0 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_013315_15_spacer9 ref|NC_015262.1| 36 35 CCA 1 9 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_013315_19_spacer3 ref|NC_015262.1| 36 34 CCT 2 6,	
  8 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_013315_19_spacer4 ref|NC_015262.1| 38 34 CCA 4 8,	
  11,	
  17,	
  26 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_013315_19_spacer7 ref|NC_019421.1| 37 37 CCA 0 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome
NC_013315_19_spacer9 ref|NC_019421.1| 38 33 CCA 5 12,	
  15 Clostridium	
  phage	
  phiMMP02,	
  complete	
  genome
NC_013315_19_spacer13 emb|LN681537.1| 37 36 CTT 1 1 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
NC_013315_19_spacer14 emb|LN681537.1| 37 37 CCT 0 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome

C.difficile	
  Bl9
NC_013974_10_spacer5 ref|NC_015262.1| 38 37 CCT 1 38 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_013974_10_spacer6 ref|NC_015262.1| 37 34 CCA 3 10,	
  11,	
  16 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_013974_12_spacer12 emb|LN681536.1| 36 32 CCA 4 16,	
  31,	
  35,	
  36 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome
NC_013974_12_spacer13 emb|LN681536.1| 37 37 CCA 0 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome
NC_013974_12_spacer12 ref|NC_015568.1| 36 32 CCA 4 16,	
  31,	
  35,	
  36 Clostridium	
  phage	
  phiCD38-­‐2,	
  complete	
  genome
NC_013974_12_spacer13 ref|NC_015568.1| 37 36 CCA 1 32 Clostridium	
  phage	
  phiCD38-­‐2,	
  complete	
  genome
NC_013974_14_spacer1 emb|LN681536.1| 38 35 CCA 3 4,	
  6,	
  18 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome
NC_013974_14_spacer7 emb|LN681536.1| 39 34 CCT 5 1,	
  2,	
  16,	
  27,	
  30 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome
NC_013974_18_spacer5 emb|LN681536.1| 36 36 CCA 0 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome
NC_013974_18_spacer7 emb|LN681536.1| 34 32 CCT 2 3,	
  9 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome
NC_013974_18_spacer10 emb|LN681536.1| 35 28 CCT 7 1,	
  2,	
  3,	
  4,	
  5,	
  15,	
  22 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome
NC_013974_18_spacer5 ref|NC_015568.1| 36 33 CCA 3 14,	
  15,	
  16 Clostridium	
  phage	
  phiCD38-­‐2,	
  complete	
  genome
NC_013974_18_spacer7 ref|NC_015568.1| 34 28 CCT 6 3,	
  9,	
  15,	
  21,	
  33,	
  34 Clostridium	
  phage	
  phiCD38-­‐2,	
  complete	
  genome
NC_013974_18_spacer10 ref|NC_015568.1| 35 28 CCT 7 1,	
  2,	
  3,	
  4,	
  5,	
  14,	
  23 Clostridium	
  phage	
  phiCD38-­‐2,	
  complete	
  genome
NC_013974_18_spacer5 emb|LN681535.1| 36 32 CCC 4 6,	
  	
  13,	
  14,	
  15 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome
NC_013974_18_spacer7 emb|LN681535.1| 34 32 CCT 2 3,	
  9 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome
NC_013974_18_spacer10 emb|LN681535.1| 35 29 CCT 6 1,	
  2,	
  3,	
  4,	
  5,	
  15 Clostridium	
  phage	
  phiCD111,	
  complete	
  genome

C.difficile	
  CF5
NC_017173_6_spacer2 emb|LN681536.1| 37 34 TCT 3 3,	
  14,	
  22 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome
NC_017173_6_spacer3 emb|LN681536.1| 38 38 CCA 0 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome
NC_017173_6_spacer3 emb|LN681538.1| 38 35 CCA 3 1,	
  2,	
  20 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017173_6_spacer7 emb|LN681538.1| 36 30 CCC 6 12,	
  13,	
  15,	
  24,	
  27,	
  28 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017173_6_spacer9 emb|LN681538.1| 36 35 CAA 1 18 Clostridium	
  phage	
  phiCD481-­‐1,	
  complete	
  genome
NC_017173_6_spacer3 emb|LN681540.1| 38 38 CCA 0 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome
NC_017173_6_spacer7 emb|LN681540.1| 36 30 CCC 6 12,	
  13,	
  15,	
  24,	
  27,	
  28 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome
NC_017173_6_spacer9 emb|LN681540.1| 36 35 CAA 1 18 Clostridium	
  phage	
  phiCD506,	
  complete	
  genome
NC_017173_8_spacer13 ref|NC_015262.1| 37 37 CCT 0 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_017173_8_spacer14 ref|NC_015262.1| 36 36 CCA 0 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_017173_10_spacer2 ref|NC_015262.1| 38 37 CCA 1 36 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_017173_10_spacer6 ref|NC_015262.1| 35 35 CCG 0 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_017173_10_spacer10 ref|NC_015262.1| 36 36 CCA 0 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_017173_10_spacer11 ref|NC_015262.1| 36 29 CCT 7 1,	
  2,	
  3,	
  4,	
  5,	
  15,	
  22 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_017173_10_spacer13 ref|NC_015262.1| 37 36 TCA 1 8 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_017173_10_spacer19 ref|NC_015262.1| 37 37 CCA 0 Clostridium	
  phage	
  phiCD6356,	
  complete	
  genome
NC_017173_10_spacer1 ref|NC_019422.1| 37 31 CTT 6 4,	
  8,	
  14,	
  16,	
  21,	
  24 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome
NC_017173_10_spacer2 ref|NC_019422.1| 38 37 CCA 1 36 Clostridium	
  phage	
  phiMMP04,	
  complete	
  genome

C.difficile	
  M68
NC_017175_6_spacer2 emb|LN681536.1| 37 34 CCT 3 3,	
  16,	
  22 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome
NC_017175_6_spacer3 emb|LN681536.1| 38 38 CCA 0 Clostridium	
  phage	
  phiCD146,	
  complete	
  genome
NC_017175_10_spacer1 emb|LN681537.1| 36 34 CCT 2 8,	
  20 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
NC_017175_10_spacer2 emb|LN681537.1| 36 36 CCT 0 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
NC_017175_10_spacer5 emb|LN681537.1| 36 34 CCA 2 35,	
  36 Clostridium	
  phage	
  phiCD211,	
  complete	
  genome
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