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Supp. Table 2: TOXICITY EPISTASIS page 1
Positon 1 change Gene/locus 1 Position 2 change Gene/locus 2 (-LogP)



11760 T to G SATW20_00080 hutH 2117499 G to A SATW20_19450 β converting phage protein 3.734946
15605 G to A SATW20_00110 hypothetical protein 2996834 C to T ssr100 3.841336
39575 C to T SATW20_00320 hypothetical protein 2117499 G to A SATW20_19450 β converting phage protein 3.734946
40606 G to A SATW20_00320 hypothetical protein 1773107 A to G SATW20_16430 putative rod shape-determining protein 4.010906
78119 C to T SATW20_00740 mecA 2117461 C to T SATW20_19450 β converting phage protein 3.536854
78119 C to T SATW20_00740 mecA 2117499 G to A SATW20_19450 β converting phage protein 3.946537
78119 C to T SATW20_00740 mecA 2117726 A to G SATW20_19450 β converting phage protein 3.536854
78119 C to T SATW20_00740 mecA 2996834 C to T ssr100 3.631341
78396 T to A SATW20_00740 mecA 588237 1 intergenic between SATW20_r030 and SATW20_05490 7.345823
78396 T to A SATW20_00740 mecA 2996834 C to T ssr100 3.529737
84128 1 SATW20_00780 metallo-beta-lactamase superfamily 961673 C to T intergenic between SATW20_-9020 and SATW20_09030 on SaPI1 4.440093
84128 1 SATW20_00780 metallo-beta-lactamase superfamily 961675 T to A intergenic between SATW20_-9020 and SATW20_09030 on SaPI1 4.440093



128956 G to A SATW20_01200 putative myosin-crossreactive antigen 2117499 G to A SATW20_19450 β converting phage protein 3.734946
133041 G to C SATW20_01220 lldP1 2117499 G to A SATW20_19450 β converting phage protein 3.734946
152937 C to T SATW20_01390 NAD dependent epimerase/dehydratase familyprotein 588237 1 intergenic between SATW20_r030 and SATW20_05490 7.345823
152937 C to T SATW20_01390 NAD dependent epimerase/dehydratase familyprotein 2996834 C to T ssr100 3.529737
214537 G to A SATW20_01890 putative non-ribosomal peptide synthetase 2996834 C to T ssr100 3.841336
285239 A to G SATW20_02430 ldh1 2117499 G to A SATW20_19450 β converting phage protein 3.734946
295473 C to G SATW20_02520 putative zinc-binding dehydrogenase 2117499 G to A SATW20_19450 β converting phage protein 3.734946
298644 T to C SATW20_02550 tarK 2117499 G to A SATW20_19450 β converting phage protein 3.734946
301089 A to G intergenic between tarF and tarK 588237 1 intergenic between SATW20_r030 and SATW20_05490 7.345823
301089 A to G intergenic between tarF and tarK 2996834 C to T ssr100 3.529737
345590 C to T SATW20_02920 hypothetical protein 2996834 C to T ssr100 3.841336
417101 -1 intergenic between SATW20_03860 and geh 2145772 A to G SATW20_19860 β converting phage protein 4.263603
417101 -1 intergenic between SATW20_03860 and geh 2145781 A to C SATW20_19860 β converting phage protein 4.263603
435458 G to T SATW20_04040 glpT 2996834 C to T ssr100 3.841336
446811 C to T intergenic between SATW20_04160 and SATW20_04170 1773107 A to G SATW20_16430 putative rod shape-determining protein 4.010906
503698 C to T intergenic between SATW20_04720 and SATW20_04730 2996834 C to T ssr100 3.841336
508254 C to T intergenic between SATW20_04840 and SATW20_04850 2111134 1 intergenic between sak and scn 6.910095
508254 C to T intergenic between SATW20_04840 and SATW20_04850 2147199 4 SATW20_19320 b-haemolytic converting phage protein 6.910095
512441 A to G intergenic between SATW20_04840 and SATW20_04850 2117499 G to A SATW20_19450 β converting phage protein 3.588886
538580 G to A SATW20_05110 hypothetical protein 2117499 G to A SATW20_19450 β converting phage protein 3.734946
557945 A to G SATW20_05290  putative Cys/Met metabolism PLP-dependentenzyme 2117499 G to A SATW20_19450 β converting phage protein 3.734946
588237 1 intergenic between SATW20_r030 and SATW20_05490 2174068 G to A SATW20_20210 agrC 7.617983
588237 1 intergenic between SATW20_r030 and SATW20_05490 2377659 G to A SATW20_22440 atpH  7.617983
588237 1 intergenic between SATW20_r030 and SATW20_05490 2393426 G to A SATW20_22620 murA2 7.617983
588237 1 intergenic between SATW20_r030 and SATW20_05490 2608746 A to G SATW20_24680 putative ribose 5-phosphate isomerase 7.617983
588237 1 intergenic between SATW20_r030 and SATW20_05490 2997008 C to T SATW20_28080 gehC 7.617983
588237 1 intergenic between SATW20_r030 and SATW20_05490 967656 A to G SATW20_09130 hypothetical protein 7.345823
588237 1 intergenic between SATW20_r030 and SATW20_05490 972267 A to G SATW20_09170 NifU-like protein 7.345823
588237 1 intergenic between SATW20_r030 and SATW20_05490 1121452 A to G intergenic between SATW20_10520 and SATW20_10530 7.075721
588237 1 intergenic between SATW20_r030 and SATW20_05490 1557020 G to A SATW20_14350 ebh 6.320572
588237 1 intergenic between SATW20_r030 and SATW20_05490 1937314 C to T SATW20_17780 hypothetical protein 6.157391
588237 1 intergenic between SATW20_r030 and SATW20_05490 2128192 G to A SATW20_19530 β-haemolytic converting phage protein 5.823909
588237 1 intergenic between SATW20_r030 and SATW20_05490 961673 C to T intergenic between SATW20_-9020 and SATW20_09030 on SaPI1 4.467246
588237 1 intergenic between SATW20_r030 and SATW20_05490 961675 T to A intergenic between SATW20_-9020 and SATW20_09030 on SaPI1 4.467246
592387 C to T SATW20_05530 hypothetical protein 1773107 A to G SATW20_16430 putative rod shape-determining protein 4.010906
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Positon 1  change Gene/locus 1 Position 2 change Gene/locus 2 (-LogP)

11760 T to G

SATW20_00080 hutH 

2117499 G to A SATW20_19450 

b

 converting phage protein 3.734946

15605 G to A SATW20_00110 hypothetical protein 2996834 C to T ssr100 3.841336

39575 C to T SATW20_00320 hypothetical protein 2117499 G to A SATW20_19450 

b

 converting phage protein 3.734946

40606 G to A SATW20_00320 hypothetical protein 1773107 A to G  SATW20_16430 putative rod shape-determining protein 4.010906
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SATW20_00740 mecA

2117461 C to T SATW20_19450 

b

 converting phage protein 3.536854

78119 C to T

SATW20_00740 mecA

2117499 G to A SATW20_19450 

b

 converting phage protein 3.946537

78119 C to T

SATW20_00740 mecA

2117726 A to G SATW20_19450 

b

 converting phage protein 3.536854

78119 C to T

SATW20_00740 mecA

2996834 C to T ssr100 3.631341

78396 T to A SATW20_00740 mecA 588237 1 intergenic between SATW20_r030 and SATW20_05490 7.345823

78396 T to A SATW20_00740 mecA 2996834 C to T ssr100 3.529737

84128 1 SATW20_00780 metallo-beta-lactamase superfamily 961673 C to T intergenic between SATW20_-9020 and SATW20_09030 on SaPI1 4.440093

84128 1 SATW20_00780 metallo-beta-lactamase superfamily 961675 T to A intergenic between SATW20_-9020 and SATW20_09030 on SaPI1 4.440093

128956 G to A SATW20_01200 putative myosin-crossreactive antigen 2117499 G to A SATW20_19450 

b

 converting phage protein 3.734946

133041 G to C

SATW20_01220 lldP1

2117499 G to A SATW20_19450 

b

 converting phage protein 3.734946

152937 C to T SATW20_01390 NAD dependent epimerase/dehydratase familyprotein 588237 1 intergenic between SATW20_r030 and SATW20_05490 7.345823

152937 C to T

SATW20_01390 NAD dependent epimerase/dehydratase familyprotein

2996834 C to T ssr100 3.529737

214537 G to A SATW20_01890 putative non-ribosomal peptide synthetase 2996834 C to T ssr100 3.841336

285239 A to G

SATW20_02430 ldh1 

2117499 G to A SATW20_19450 

b

 converting phage protein 3.734946

295473 C to G SATW20_02520 putative zinc-binding dehydrogenase 2117499 G to A SATW20_19450 

b

 converting phage protein 3.734946

298644 T to C SATW20_02550 tarK 2117499 G to A SATW20_19450 

b

 converting phage protein 3.734946

301089 A to G intergenic between tarF and tarK  588237 1 intergenic between SATW20_r030 and SATW20_05490 7.345823

301089 A to G

intergenic between tarF and tarK 

2996834 C to T ssr100 3.529737

345590 C to T SATW20_02920 hypothetical protein 2996834 C to T ssr100 3.841336

417101 -1

intergenic between SATW20_03860 and geh

2145772 A to G SATW20_19860 

b

 converting phage protein 4.263603

417101 -1

intergenic between SATW20_03860 and geh

2145781 A to C SATW20_19860 

b

 converting phage protein 4.263603

435458 G to T SATW20_04040 glpT  2996834 C to T ssr100 3.841336

446811 C to T intergenic between SATW20_04160 and SATW20_04170 1773107 A to G  SATW20_16430 putative rod shape-determining protein 4.010906

503698 C to T intergenic between SATW20_04720 and SATW20_04730 2996834 C to T ssr100 3.841336

508254 C to T intergenic between SATW20_04840 and SATW20_04850 2111134

1

intergenic between sak and scn

6.910095

508254 C to T intergenic between SATW20_04840 and SATW20_04850 2147199

4

SATW20_19320 b-haemolytic converting phage protein 6.910095

512441 A to G intergenic between SATW20_04840 and SATW20_04850 2117499 G to A SATW20_19450 

b

 converting phage protein 3.588886

538580 G to A SATW20_05110 hypothetical protein 2117499 G to A SATW20_19450 

b

 converting phage protein 3.734946

557945 A to G SATW20_05290  putative Cys/Met metabolism PLP-dependentenzyme 2117499 G to A SATW20_19450 

b

 converting phage protein 3.734946

588237 1 intergenic between SATW20_r030 and SATW20_05490 2174068 G to A

SATW20_20210 agrC 

7.617983

588237 1 intergenic between SATW20_r030 and SATW20_05490 2377659 G to A

SATW20_22440 atpH  

7.617983

588237 1 intergenic between SATW20_r030 and SATW20_05490 2393426 G to A

SATW20_22620 murA2 

7.617983

588237 1 intergenic between SATW20_r030 and SATW20_05490 2608746 A to G SATW20_24680 putative ribose 5-phosphate isomerase 7.617983

588237 1 intergenic between SATW20_r030 and SATW20_05490 2997008 C to T SATW20_28080 gehC 7.617983

588237 1 intergenic between SATW20_r030 and SATW20_05490 967656 A to G SATW20_09130 hypothetical protein 7.345823

588237 1 intergenic between SATW20_r030 and SATW20_05490 972267 A to G SATW20_09170 NifU-like protein 7.345823

588237 1 intergenic between SATW20_r030 and SATW20_05490 1121452 A to G

intergenic between SATW20_10520 and SATW20_10530 

7.075721

588237 1 intergenic between SATW20_r030 and SATW20_05490 1557020 G to A

SATW20_14350 ebh 

6.320572

588237 1 intergenic between SATW20_r030 and SATW20_05490 1937314 C to T SATW20_17780 hypothetical protein 6.157391

588237 1 intergenic between SATW20_r030 and SATW20_05490 2128192 G to A SATW20_19530 

b

-haemolytic converting phage protein 5.823909

588237 1 intergenic between SATW20_r030 and SATW20_05490 961673 C to T intergenic between SATW20_-9020 and SATW20_09030 on SaPI1 4.467246

588237 1 intergenic between SATW20_r030 and SATW20_05490 961675 T to A intergenic between SATW20_-9020 and SATW20_09030 on SaPI1 4.467246

592387 C to T SATW20_05530 hypothetical protein 1773107 A to G  SATW20_16430 putative rod shape-determining protein 4.010906
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Supp. Table 2: TOXICITY EPISTASIS page 2
669532 G to C SATW20_06190 putative peptidase 2117499 G to A SATW20_19450 β converting phage protein 3.734946
669533 C to G SATW20_06190 putative peptidase 2117499 G to A SATW20_19450 β converting phage protein 3.734946
669603 A to T SATW20_06190 putative peptidase 1261219 T to G SATW20_11870 ileS 3.542572
669603 A to T SATW20_06190 putative peptidase 2117461 C to T SATW20_19450 β converting phage protein 4.677161
669603 A to T SATW20_06190 putative peptidase 2117499 G to A SATW20_19450 β converting phage protein 5.058837
669603 A to T SATW20_06190 putative peptidase 2117726 A to G SATW20_19450 β converting phage protein 4.677161
672721 C to A SATW20_06220 putative L-ribulokinase 2117499 G to A SATW20_19450 β converting phage protein 3.734946
684265 T to C SATW20_06310 sdrC 1773107 A to G SATW20_16430 putative rod shape-determining protein 4.300336
787629 T to C intergenic between SATW20_07310 and SATW20_07320 2117499 G to A SATW20_19450 β converting phage protein 3.734946
856804 T to C SATW20_07990 putative aminotransferase 2117499 G to A SATW20_19450 β converting phage protein 3.734946
898669 A to G SATW20_08340: uvrA 2117499 G to A SATW20_19450 β converting phage protein 3.734946
948986 A to G SATW20_08850 hypothetical protein 2996834 C to T ssr100 3.841336
954634 -1 entQ 1773107 A to G SATW20_16430 putative rod shape-determining protein 4.010995
961639 1 intergenic between SATW20_09020 and SATW20_09030 on SaPI1 2027204 -1 intergenic between SATW20_r100 and perR 4.240332
961639 1 intergenic between SATW20_09020 and SATW20_09030 on SaPI1 2027204 -1 intergenic between SATW20_r100 and perR 4.240332
961673 C to T intergenic between SATW20_-9020 and SATW20_09030 on SaPI1 2773653 -1 sasG 4.329754
961673 C to T intergenic between SATW20_09020 and 09030 on SaPI1 1261219 T to G SATW20_11870 ileS 4.03972
961673 C to T intergenic between SATW20_09020 and 09030 on SaPI1 2996834 C to T ssr100 6.03105
961675 T to A intergenic between SATW20_-9020 and SATW20_09030 on SaPI1 2773653 -1 sasG 4.329754
961675 T to A intergenic between SATW20_09020 and 09030 on SaPI1 1261219 T to G SATW20_11870 ileS 4.03972
961675 T to A intergenic between SATW20_09020 and 09030 on SaPI1 2996834 C to T ssr100 6.03105
967656 A to G SATW20_09130 hypothetical protein on SaPI1 2996834 C to T ssr100 3.529737
972267 A to G SATW20_09170 NifU-like protein 2996834 C to T ssr100 3.529737
972839 C to T SATW20_09180 hypothetical protein on SaPI1 1773107 A to G SATW20_16430 putative rod shape-determining protein 4.010906
979641 C to T SATW20_09240 putative 5' nucleotidase 1773107 A to G SATW20_16430 putative rod shape-determining protein 4.010906



1046258 C to T SATW20_09850 oppC 1773107 A to G SATW20_16430 putative rod shape-determining protein 4.010906
1067541 A to G SATW20_10060 putative divalent cation transport protein 2996834 C to T ssr100 3.841336
1074386 A to G SATW20_10060 putative divalent cation transport protein 2117499 G to A SATW20_19450 β converting phage protein 3.734946
1148420 T to C SATW20_10770 hypothetical protein 2996834 C to T ssr100 3.841336
1149765 C to T SATW20_10790 ptsI 2117499 G to A SATW20_19450 β converting phage protein 3.734946
1158979 A to C SATW20_10870 putative lipoprotein 2117499 G to A SATW20_19450 β converting phage protein 3.734946
1171002 G to A intergenic between SATW20_10990 and 11000 2996834 C to T ssr100 3.841336
1184963 C to T SATW20_11110 ctaB 2996834 C to T ssr100 3.841336
1189274 G to T SATW20_11160 hypothetical protein 2117499 G to A SATW20_19450 β converting phage protein 3.734946
1210878 G to A SATW20_11380 mutS 1773107 A to G SATW20_16430 putative rod shape-determining protein 4.010906
1261219 T to G SATW20_11870 ileS 1360889 C to G SATW20_12700 putative DNA translocase (FtsK/SpoIIIE family protein) 4.934047
1261219 T to G SATW20_11870 ileS 1474673 A to T SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 4.770318
1261219 T to G SATW20_11870 ileS 1536348 T to C SATW20_14350 ebh 4.934047
1261219 T to G SATW20_11870 ileS 1557020 G to A SATW20_14350 ebh 3.918653
1261219 T to G SATW20_11870 ileS 1557275 C to A SATW20_14350 ebh 4.934047
1261219 T to G SATW20_11870 ileS 1579791 G to A SATW20_14490 pbp2 4.934047
1261219 T to G SATW20_11870 ileS 1937314 C to T SATW20_17780 hypothetical protein 5.16647
1261219 T to G SATW20_11870 ileS 1941832 G to A SATW20_17820 hypothetical protein 4.934047
1261219 T to G SATW20_11870 ileS 1975607 A to G SATW20_18180 lantibiotic biosynthesis protein 4.934047
1261219 T to G SATW20_11870 ileS 2033565 C to T SATW20_18600 ABC transporter ATP-binding protein 4.934047
1261219 T to G SATW20_11870 ileS 2075672 G to A SATW20_19010 pcrB 5.539854
1261219 T to G SATW20_11870 ileS 2128192 G to A SATW20_19530  β converting phage protein 4.973058
1261219 T to G SATW20_11870 ileS 2312226 G to A SATW20_21880 ABC transporter ATP-binding protein 4.934047
1261219 T to G SATW20_11870 ileS 2409540 C to A SATW20_22770 hypothetical protein 4.934047
1261219 T to G SATW20_11870 ileS 2432219 G to A SATW20_22950 fmtB 4.934047
1261219 T to G SATW20_11870 ileS 2450342 A to G intergenic between SATW2-_r160 and SATW20_23010 4.934047
1261219 T to G SATW20_11870 ileS 2548323 C to T SATW20_24090 modC 4.934047










Supp. Table 2: TOXICITY EPISTASIS page 2

669532 G to C SATW20_06190 putative peptidase 2117499 G to A SATW20_19450 

b

 converting phage protein 3.734946
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b

 converting phage protein 3.734946
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b
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669603 A to T SATW20_06190 putative peptidase 2117499 G to A SATW20_19450 

b
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b
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672721 C to A SATW20_06220 putative L-ribulokinase 2117499 G to A SATW20_19450 

b

 converting phage protein 3.734946

684265 T to C

SATW20_06310 sdrC 

1773107 A to G  SATW20_16430 putative rod shape-determining protein 4.300336

787629 T to C intergenic between SATW20_07310 and SATW20_07320 2117499 G to A SATW20_19450 

b

 converting phage protein 3.734946

856804 T to C SATW20_07990 putative aminotransferase 2117499 G to A SATW20_19450 

b

 converting phage protein 3.734946

898669 A to G SATW20_08340: uvrA 2117499 G to A SATW20_19450 

b

 converting phage protein 3.734946

948986 A to G SATW20_08850 hypothetical protein 2996834 C to T ssr100 3.841336
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961675 T to A intergenic between SATW20_-9020 and SATW20_09030 on SaPI1 2773653 -1 sasG 4.329754

961675 T to A intergenic between SATW20_09020 and 09030 on SaPI1 1261219 T to G

SATW20_11870 ileS 

4.03972
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967656 A to G SATW20_09130 hypothetical protein on SaPI1 2996834 C to T ssr100 3.529737

972267 A to G SATW20_09170 NifU-like protein 2996834 C to T ssr100 3.529737

972839 C to T SATW20_09180 hypothetical protein on SaPI1 1773107 A to G  SATW20_16430 putative rod shape-determining protein 4.010906

979641 C to T SATW20_09240 putative 5' nucleotidase 1773107 A to G  SATW20_16430 putative rod shape-determining protein 4.010906

1046258 C to T

SATW20_09850 oppC

1773107 A to G  SATW20_16430 putative rod shape-determining protein 4.010906

1067541 A to G SATW20_10060 putative divalent cation transport protein 2996834 C to T ssr100 3.841336

1074386 A to G SATW20_10060 putative divalent cation transport protein 2117499 G to A SATW20_19450 

b

 converting phage protein 3.734946

1148420 T to C SATW20_10770 hypothetical protein 2996834 C to T ssr100 3.841336

1149765 C to T SATW20_10790 ptsI 2117499 G to A SATW20_19450 

b

 converting phage protein 3.734946

1158979 A to C SATW20_10870 putative lipoprotein 2117499 G to A SATW20_19450 

b

 converting phage protein 3.734946

1171002 G to A intergenic between SATW20_10990 and 11000 2996834 C to T ssr100 3.841336

1184963 C to T

SATW20_11110 ctaB

2996834 C to T ssr100 3.841336

1189274 G to T SATW20_11160 hypothetical protein 2117499 G to A SATW20_19450 

b

 converting phage protein 3.734946

1210878 G to A

SATW20_11380 mutS

1773107 A to G  SATW20_16430 putative rod shape-determining protein 4.010906

1261219 T to G SATW20_11870 ileS  1360889 C to G SATW20_12700 putative DNA translocase (FtsK/SpoIIIE family protein) 4.934047

1261219 T to G SATW20_11870 ileS  1474673 A to T  SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 4.770318

1261219 T to G

SATW20_11870 ileS 

1536348 T to C

SATW20_14350 ebh

4.934047

1261219 T to G

SATW20_11870 ileS 

1557020 G to A

SATW20_14350 ebh

3.918653

1261219 T to G

SATW20_11870 ileS 

1557275 C to A

SATW20_14350 ebh

4.934047

1261219 T to G

SATW20_11870 ileS 

1579791 G to A

SATW20_14490 pbp2

4.934047

1261219 T to G SATW20_11870 ileS  1937314 C to T SATW20_17780 hypothetical protein 5.16647

1261219 T to G SATW20_11870 ileS  1941832 G to A SATW20_17820 hypothetical protein 4.934047

1261219 T to G

SATW20_11870 ileS 

1975607 A to G SATW20_18180 lantibiotic biosynthesis protein 4.934047

1261219 T to G

SATW20_11870 ileS 

2033565 C to T SATW20_18600 ABC transporter ATP-binding protein 4.934047

1261219 T to G

SATW20_11870 ileS 

2075672 G to A

SATW20_19010 pcrB

5.539854

1261219 T to G

SATW20_11870 ileS 

2128192 G to A SATW20_19530

 b

 converting phage protein 4.973058

1261219 T to G SATW20_11870 ileS  2312226 G to A SATW20_21880 ABC transporter ATP-binding protein 4.934047

1261219 T to G SATW20_11870 ileS  2409540 C to A SATW20_22770 hypothetical protein 4.934047

1261219 T to G SATW20_11870 ileS  2432219 G to A SATW20_22950 fmtB  4.934047

1261219 T to G

SATW20_11870 ileS 

2450342 A to G intergenic between SATW2-_r160 and SATW20_23010 4.934047

1261219 T to G

SATW20_11870 ileS 

2548323 C to T

SATW20_24090 modC 

4.934047
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1261219 T to G SATW20_11870 ileS 2578126 T to C SATW20_24400 putative bifunctional protein 4.934047
1261219 T to G SATW20_11870 ileS 2639747 T to C SATW20_24980 lldP2 5.539854
1261219 T to G SATW20_11870 ileS 2657438 G to C intergenic between SATW20_25130 and 25140 3.813044
1261219 T to G SATW20_11870 ileS 2674904 T to C SATW20_24300 nasD 4.934047
1261219 T to G SATW20_11870 ileS 2759775 T to C SATW20_26050 putative short chain dehydrogenase 4.934047
1261219 T to G SATW20_11870 ileS 2790429 T to C SATW20_26280 hypothetical protein 4.934047
1261219 T to G SATW20_11870 ileS 2810368 A to G intergenic between SATW20_26460 and 26470 4.934047
1261219 T to G SATW20_11870 ileS 2970902 T to C SATW20_27860 hypothetical protein 4.934047
1261219 T to G SATW20_11870 ileS 3002241 A to G SATW20_28120 hisH 4.934047
1261219 T to G SATW20_11870 ileS 3002845 T to C SATW20_28130 hisB 4.934047
1281622 C to T SATW20_12060 priA 1773107 A to G SATW20_16430 putative rod shape-determining protein 4.010906
1360889 C to G SATW20_12700 putative DNA translocase (FtsK/SpoIIIE family protein) 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.062282
1409230 1 intergenic between SATW20_13200 and SATW20+13210 2111134 1 intergenic between sak and scn 6.910095
1409230 1 intergenic between SATW20_13200 and SATW20+13210 2147199 4 SATW20_19320 b-haemolytic converting phage protein 6.910095
1409230 1 intergenic between SATW20_13200 and SATW20+13210 2111134 1 intergenic between sak and scn 6.910095
1409230 1 intergenic between SATW20_13200 and SATW20+13210 2147199 4 SATW20_19320 b-haemolytic converting phage protein 6.910095
1432464 G to C SATW20_13450 hypothetical protein 1557020 G to A SATW20_14350 ebh 3.758205
1432464 G to C SATW20_13450 hypothetical protein 1937314 C to T SATW20_17780 hypothetical protein 4.722391
1432464 G to C SATW20_13450 hypothetical protein 2128192 G to A SATW20_19530  β converting phage protein 4.549443
1447151 C to T,G SATW20_13550 grlB 1815937 A to G SATW20_16810 hypothetical protein 4.287014
1447151 C to T,G SATW20_13550 grlB 2648612 T to C intergenic between SATW20_25060 and 25070 4.139482
1447151 C to T,G SATW20_13550 grlB 2807628 C to T SATW20_26440 nitroreductase family protein 4.287014
1474597 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2117461 C to T SATW20_19450 β converting phage protein 4.464833
1474597 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2117499 G to A SATW20_19450 β converting phage protein 4.763211
1474597 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2117726 A to G SATW20_19450 β converting phage protein 4.464833
1474671 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 1557020 G to A SATW20_14350 ebh 4.275233
1474671 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 1937314 C to T SATW20_17780 hypothetical protein 4.017096
1474671 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2075672 G to A SATW20_19010 pcrB 3.591082
1474671 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2117461 C to T SATW20_19450 β converting phage protein 3.568958
1474671 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2117499 G to A SATW20_19450 β converting phage protein 3.653256
1474671 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2117726 A to G SATW20_19450 β converting phage protein 3.568958
1474671 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2128192 G to A SATW20_19530  β converting phage protein 3.771087
1474671 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2639747 T to C SATW20_24980 lldP2 3.591082
1474673 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2117461 C to T SATW20_19450 β converting phage protein 4.549905
1474673 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2117499 G to A SATW20_19450 β converting phage protein 4.946154
1474673 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2117726 A to G SATW20_19450 β converting phage protein 4.549905
1474673 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 4.905878
1486672 A to G SATW20_13890 pseudo gene 1773107 A to G SATW20_16430 putative rod shape-determining protein 3.982132
1503110 G to A SATW20_14060 pseudo gene 2996834 C to T ssr100 3.942714
1503113 A to T SATW20_14060 pseudo gene 2996834 C to T ssr100 4.151565
1507863 A to G intergenic between SATW2-_14100 and SATW20_14110 2027204 -1 intergenic between SATW20_r100 and perR 4.210419
1536348 T to C SATW20_14350 ebh 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.062282
1548040 A to G SATW20_14350 ebh 1557020 G to A SATW20_14350 ebh 3.602408
1548040 A to G SATW20_14350 ebh 1937314 C to T SATW20_17780 hypothetical protein 4.237321
1548040 A to G SATW20_14350 ebh 2128192 G to A SATW20_19530  β converting phage protein 3.89449
1548040 A to G SATW20_14350 ebh 2145764 G to A SATW20_19860 β converting phage protein 4.606074
1548040 A to G SATW20_14350 ebh 2145770 T to C SATW20_19860 β converting phage protein 4.606074
1548040 A to G SATW20_14350 ebh 2145772 A to G SATW20_19860 β converting phage protein 3.915424
1548040 A to G SATW20_14350 ebh 2145781 A to C SATW20_19860 β converting phage protein 3.915424
1557020 G to A SATW20_14350 ebh 1773107 A to G SATW20_16430 putative rod shape-determining protein 5.634887
1557020 G to A SATW20_14350 ebh 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 4.025028
1557275 C to A SATW20_14350 ebh 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.062282
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1261219 T to G

SATW20_11870 ileS 

2578126 T to C SATW20_24400 putative bifunctional protein 4.934047

1261219 T to G

SATW20_11870 ileS 

2639747 T to C

SATW20_24980 lldP2

5.539854

1261219 T to G

SATW20_11870 ileS 

2657438 G to C intergenic between SATW20_25130 and 25140 3.813044

1261219 T to G

SATW20_11870 ileS 

2674904 T to C

SATW20_24300 nasD 

4.934047

1261219 T to G SATW20_11870 ileS  2759775 T to C SATW20_26050 putative short chain dehydrogenase 4.934047

1261219 T to G SATW20_11870 ileS  2790429 T to C SATW20_26280 hypothetical protein 4.934047

1261219 T to G SATW20_11870 ileS  2810368 A to G intergenic between SATW20_26460 and 26470 4.934047

1261219 T to G

SATW20_11870 ileS 

2970902 T to C SATW20_27860 hypothetical protein 4.934047

1261219 T to G

SATW20_11870 ileS 

3002241 A to G

SATW20_28120 hisH 

4.934047

1261219 T to G

SATW20_11870 ileS 

3002845 T to C

SATW20_28130 hisB 

4.934047

1281622 C to T SATW20_12060 priA 1773107 A to G  SATW20_16430 putative rod shape-determining protein 4.010906

1360889 C to G SATW20_12700 putative DNA translocase (FtsK/SpoIIIE family protein) 2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.062282

1409230 1 intergenic between SATW20_13200 and SATW20+13210 2111134

1

intergenic between sak and scn 6.910095

1409230 1 intergenic between SATW20_13200 and SATW20+13210 2147199

4

SATW20_19320 b-haemolytic converting phage protein 6.910095

1409230 1 intergenic between SATW20_13200 and SATW20+13210 2111134

1

intergenic between sak and scn

6.910095

1409230 1 intergenic between SATW20_13200 and SATW20+13210 2147199

4

SATW20_19320 b-haemolytic converting phage protein 6.910095

1432464 G to C SATW20_13450 hypothetical protein 1557020 G to A SATW20_14350 ebh 3.758205

1432464 G to C SATW20_13450 hypothetical protein 1937314 C to T SATW20_17780 hypothetical protein 4.722391

1432464 G to C SATW20_13450 hypothetical protein 2128192 G to A SATW20_19530

 b

 converting phage protein 4.549443

1447151 C to T,G

SATW20_13550 grlB

1815937 A to G SATW20_16810 hypothetical protein 4.287014

1447151 C to T,G

SATW20_13550 grlB

2648612 T to C intergenic between SATW20_25060 and 25070 4.139482

1447151 C to T,G

SATW20_13550 grlB

2807628 C to T SATW20_26440 nitroreductase family protein 4.287014

1474597 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2117461 C to T SATW20_19450 

b

 converting phage protein 4.464833

1474597 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2117499 G to A SATW20_19450 

b

 converting phage protein 4.763211

1474597 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2117726 A to G SATW20_19450 

b

 converting phage protein 4.464833

1474671 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 1557020 G to A

SATW20_14350 ebh

4.275233

1474671 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 1937314 C to T SATW20_17780 hypothetical protein 4.017096

1474671 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2075672 G to A

SATW20_19010 pcrB

3.591082

1474671 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2117461 C to T SATW20_19450 

b

 converting phage protein 3.568958

1474671 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2117499 G to A SATW20_19450 

b

 converting phage protein 3.653256

1474671 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2117726 A to G SATW20_19450 

b

 converting phage protein 3.568958

1474671 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2128192 G to A SATW20_19530

 b

 converting phage protein 3.771087

1474671 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2639747 T to C

SATW20_24980 lldP2

3.591082

1474673 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2117461 C to T SATW20_19450 

b

 converting phage protein 4.549905

1474673 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2117499 G to A SATW20_19450 

b

 converting phage protein 4.946154

1474673 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2117726 A to G SATW20_19450 

b

 converting phage protein 4.549905

1474673 C to G SATW20_13760 haloacid dehalogenase-like hydrolase superfamily protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase  4.905878

1486672 A to G SATW20_13890 pseudo gene 1773107 A to G  SATW20_16430 putative rod shape-determining protein 3.982132

1503110 G to A SATW20_14060 pseudo gene 2996834 C to T ssr100 3.942714

1503113 A to T SATW20_14060 pseudo gene 2996834 C to T ssr100 4.151565

1507863 A to G intergenic between SATW2-_14100 and SATW20_14110 2027204 -1 intergenic between SATW20_r100 and perR 4.210419

1536348 T to C SATW20_14350 ebh 2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.062282

1548040 A to G SATW20_14350 ebh 1557020 G to A SATW20_14350 ebh 3.602408

1548040 A to G

SATW20_14350 ebh

1937314 C to T SATW20_17780 hypothetical protein 4.237321

1548040 A to G

SATW20_14350 ebh

2128192 G to A SATW20_19530

 b

 converting phage protein 3.89449

1548040 A to G

SATW20_14350 ebh

2145764 G to A SATW20_19860 

b

 converting phage protein 4.606074

1548040 A to G

SATW20_14350 ebh

2145770 T to C SATW20_19860 

b

 converting phage protein 4.606074

1548040 A to G SATW20_14350 ebh 2145772 A to G SATW20_19860 

b

 converting phage protein 3.915424

1548040 A to G SATW20_14350 ebh 2145781 A to C SATW20_19860 

b

 converting phage protein 3.915424

1557020 G to A SATW20_14350 ebh 1773107 A to G  SATW20_16430 putative rod shape-determining protein 5.634887

1557020 G to A

SATW20_14350 ebh

2855949 C to G SATW20_26860 putative phytoene dehydrogenase  4.025028

1557275 C to A

SATW20_14350 ebh

2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.062282
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1579791 G to A SATW20_14490 pbp2 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.062282
1580467 G to A SATW20_14490 pbp2 1773107 A to G SATW20_16430 putative rod shape-determining protein 4.010906
1618366 -1 intergenic between SATW20_14850 and SATW20_14860 2027204 -1 intergenic between SATW20_r100 and perR 4.257275
1618366 -1 intergenic between SATW20_14850 and SATW20_14860 2027204 -1 intergenic between SATW20_r100 and perR 4.257275
1642325 G to A SATW20_15090 putative peptidase 1773107 A to G SATW20_16430 putative rod shape-determining protein 4.010906
1773107 A to G SATW20_16430 putative rod shape-determining protein 2111134 1 intergenic between sak and scn 4.630784
1773107 A to G SATW20_16430 putative rod shape-determining protein 2147199 4 SATW20_19320 b-haemolytic converting phage protein 4.630784
1773107 A to G SATW20_16430 putative rod shape-determining protein 1937314 C to T SATW20_17780 hypothetical protein 7.467883
1773107 A to G SATW20_16430 putative rod shape-determining protein 1997002 A to G SATW20_18360 hypothetical protein 4.010906
1773107 A to G SATW20_16430 putative rod shape-determining protein 2064876 A to G SATW20_18940 gatB 3.982132
1773107 A to G SATW20_16430 putative rod shape-determining protein 2128192 G to A SATW20_19530  β converting phage protein 7.138764
1773107 A to G SATW20_16430 putative rod shape-determining protein 2145764 G to A SATW20_19860 β converting phage protein 4.606074
1773107 A to G SATW20_16430 putative rod shape-determining protein 2145770 T to C SATW20_19860 β converting phage protein 4.606074
1773107 A to G SATW20_16430 putative rod shape-determining protein 2145772 A to G SATW20_19860 β converting phage protein 6.061731
1773107 A to G SATW20_16430 putative rod shape-determining protein 2145781 A to C SATW20_19860 β converting phage protein 6.061731
1773107 A to G SATW20_16430 putative rod shape-determining protein 2159897 A to C SATW20_20060 iron compound-binding protein 4.010906
1773107 A to G SATW20_16430 putative rod shape-determining protein 2341775 G to A SATW20_22100 alr 4.010906
1773107 A to G SATW20_16430 putative rod shape-determining protein 2427678 G to A SATW20_22920 putative transcriptional antiterminator 4.010906
1773107 A to G SATW20_16430 putative rod shape-determining protein 2529651 T to C intergenic between SATW20_23890 and 23900 4.010906
1773107 A to G SATW20_16430 putative rod shape-determining protein 2813396 G to C intergenic between SATW20)26500 and 26510 4.010906
1773107 A to G SATW20_16430 putative rod shape-determining protein 2859851 A to T intergenic between SATW20_26890 and 26900 4.731188
1773107 A to G SATW20_16430 putative rod shape-determining protein 3016126 G to A SATW20_28260 hypothetical protein 4.010906
1807094 T to C intergenic between SATW20_m250 and dnaI 2027204 -1 intergenic between SATW20_r100 and perR 4.210419
1937314 C to T SATW20_17780 hypothetical protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.306273
1941832 G to A SATW20_17820 hypothetical protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.062282
1975607 A to G SATW20_18180 lantibiotic biosynthesis protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.062282
1982993 T to C SATW20_18240 pseudgene 2027204 -1 intergenic between SATW20_r100 and perR 4.210419
2027204 -1 intergenic between SATW20_r100 and perR 2514045 A to C secY 4.210419
2027204 -1 intergenic between SATW20_r100 and perR 2637384 T to C mqo1 4.210419
2027204 -1 intergenic between SATW20_r100 and perR 2788776 A to G intergenic between gntR and SATW20_26270 4.210419
2027204 -1 intergenic between SATW20_r100 and perR 2930407 T to C cysJ 4.210419
2027204 -1 intergenic between SATW20_r100 and perR 2987716 G to C SATW20_27970 hypothetical protein 4.210419
2033565 C to T SATW20_18600  ABC transporter ATP-binding protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.062282
2075672 G to A SATW20_19010 pcrB 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.664141
2117499 G to A SATW20_19450  β converting phage protein 2753734 G to A intergenic between SATW20_25980 and 25990 3.510886
2128192 G to A SATW20_19530 β converting phage protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.119815
2312226 G to A SATW20_21870 ABC transporter ATP-binding protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.062282
2409540 C to T SATW20_22780 hypothetical protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.062282
2432219 G to A SATW20_22950 fmtB 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.062282
2450342 A to G intergenic between SATW20_r160 and SATW20_23010 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.062282
2548323 C to T SATW20_24090 modC 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.062282
2578126 T to C SATW20_24400 putative bifunctional protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.062282
2639747 T to C SATW20_24980 lldP2 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.664141
2657438 G to C intergenic between SATW20_25130 and 25140 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 3.953895
2674904 T to C SATW20_24300 nasD 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.062282
2759775 T to C SATW20_26050 putative short chain dehydrogenase 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.062282
2790429 T to C SATW20_26280 hypothetical protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.062282
2810368 A to G intergenic between SATW20 26460 and 26470 2855949 C to G SATW20_26860 putative phytoene dehydrogenase 5.062282
2855949 C to G SATW20_26860 putative phytoene dehydrogenase 2970902 T to C SATW20_27860 hypothetical protein 5.062282
2855949 C to G SATW20_26860 putative phytoene dehydrogenase 3002241 A to G SATW20_28120 hisH 5.062282
2855949 C to G SATW20_26860 putative phytoene dehydrogenase 3002845 T to C SATW20_28130 hisB 5.062282
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1579791 G to A 

SATW20_14490 pbp2

2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.062282

1580467 G to A

SATW20_14490 pbp2

1773107 A to G  SATW20_16430 putative rod shape-determining protein 4.010906

1618366 -1 intergenic between SATW20_14850 and SATW20_14860 2027204 -1 intergenic between SATW20_r100 and perR 4.257275

1618366 -1 intergenic between SATW20_14850 and SATW20_14860 2027204 -1 intergenic between SATW20_r100 and perR 4.257275

1642325 G to A SATW20_15090 putative peptidase 1773107 A to G  SATW20_16430 putative rod shape-determining protein 4.010906

1773107 A to G  SATW20_16430 putative rod shape-determining protein 2111134

1

intergenic between sak and scn 4.630784

1773107 A to G  SATW20_16430 putative rod shape-determining protein 2147199

4

SATW20_19320 b-haemolytic converting phage protein 4.630784

1773107 A to G  SATW20_16430 putative rod shape-determining protein 1937314 C to T SATW20_17780 hypothetical protein 7.467883

1773107 A to G  SATW20_16430 putative rod shape-determining protein 1997002 A to G SATW20_18360 hypothetical protein 4.010906

1773107 A to G  SATW20_16430 putative rod shape-determining protein 2064876 A to G SATW20_18940 gatB  3.982132

1773107 A to G  SATW20_16430 putative rod shape-determining protein 2128192 G to A SATW20_19530

 b

 converting phage protein 7.138764

1773107 A to G  SATW20_16430 putative rod shape-determining protein 2145764 G to A SATW20_19860 

b

 converting phage protein 4.606074

1773107 A to G  SATW20_16430 putative rod shape-determining protein 2145770 T to C SATW20_19860 

b

 converting phage protein 4.606074

1773107 A to G  SATW20_16430 putative rod shape-determining protein 2145772 A to G SATW20_19860 

b

 converting phage protein 6.061731

1773107 A to G  SATW20_16430 putative rod shape-determining protein 2145781 A to C SATW20_19860 

b

 converting phage protein 6.061731

1773107 A to G  SATW20_16430 putative rod shape-determining protein 2159897 A to C SATW20_20060 iron compound-binding protein 4.010906

1773107 A to G  SATW20_16430 putative rod shape-determining protein 2341775 G to A SATW20_22100 alr 4.010906

1773107 A to G  SATW20_16430 putative rod shape-determining protein 2427678 G to A SATW20_22920 putative transcriptional antiterminator 4.010906

1773107 A to G  SATW20_16430 putative rod shape-determining protein 2529651 T to C intergenic between SATW20_23890 and 23900 4.010906

1773107 A to G  SATW20_16430 putative rod shape-determining protein 2813396 G to C intergenic between SATW20)26500 and 26510 4.010906

1773107 A to G  SATW20_16430 putative rod shape-determining protein 2859851 A to T intergenic between SATW20_26890 and 26900 4.731188

1773107 A to G  SATW20_16430 putative rod shape-determining protein 3016126 G to A SATW20_28260 hypothetical protein 4.010906

1807094 T to C intergenic between SATW20_m250 and dnaI 2027204 -1 intergenic between SATW20_r100 and perR 4.210419

1937314 C to T SATW20_17780 hypothetical protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.306273

1941832 G to A SATW20_17820 hypothetical protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.062282

1975607 A to G SATW20_18180 lantibiotic biosynthesis protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.062282

1982993 T to C SATW20_18240 pseudgene 2027204 -1 intergenic between SATW20_r100 and perR 4.210419

2027204 -1 intergenic between SATW20_r100 and perR 2514045 A to C secY 4.210419

2027204 -1 intergenic between SATW20_r100 and perR 2637384 T to C mqo1 4.210419

2027204 -1 intergenic between SATW20_r100 and perR 2788776 A to G intergenic between gntR and SATW20_26270 4.210419

2027204 -1 intergenic between SATW20_r100 and perR 2930407 T to C cysJ 4.210419

2027204 -1 intergenic between SATW20_r100 and perR 2987716 G to C SATW20_27970 hypothetical protein 4.210419

2033565 C to T SATW20_18600  ABC transporter ATP-binding protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.062282

2075672 G to A 

SATW20_19010 pcrB

2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.664141

2117499 G to A SATW20_19450

 b

 converting phage protein 2753734 G to A intergenic between SATW20_25980 and 25990 3.510886

2128192 G to A SATW20_19530 

b

 converting phage protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.119815

2312226 G to A SATW20_21870 ABC transporter ATP-binding protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.062282

2409540 C to T SATW20_22780 hypothetical protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.062282

2432219 G to A

SATW20_22950 fmtB 

2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.062282

2450342 A to G intergenic between SATW20_r160 and SATW20_23010 2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.062282

2548323 C to T SATW20_24090 modC  2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.062282

2578126 T to C SATW20_24400 putative bifunctional protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.062282

2639747 T to C SATW20_24980 lldP2 2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.664141

2657438 G to C intergenic between SATW20_25130 and 25140 2855949 C to G SATW20_26860 putative phytoene dehydrogenase  3.953895

2674904 T to C

SATW20_24300 nasD 

2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.062282

2759775 T to C SATW20_26050 putative short chain dehydrogenase 2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.062282

2790429 T to C SATW20_26280 hypothetical protein 2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.062282

2810368 A to G intergenic between SATW20 26460 and 26470 2855949 C to G SATW20_26860 putative phytoene dehydrogenase  5.062282

2855949 C to G SATW20_26860 putative phytoene dehydrogenase  2970902 T to C SATW20_27860 hypothetical protein 5.062282

2855949 C to G SATW20_26860 putative phytoene dehydrogenase  3002241 A to G

SATW20_28120 hisH 

5.062282

2855949 C to G SATW20_26860 putative phytoene dehydrogenase  3002845 T to C

SATW20_28130 hisB

5.062282






