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Supplementary Table S1. Name, accession number for whole genome sequence and spacer details for the strains analysed in

the study

The strains represented in bold were considered for further analysis. The strains highlighted in grey for serovars Montevideo and Saintpaul

STRAIN NAME

ACCESSION NUMBER

No. OF SPACERS-

No. OF SPACERS-

STRAIN NAME

ACCESSION NUMBER ‘ No- OF SPACERS-

No. OF SPACERS-

CRISPRL CRISPR2 CRISPRI CRISPR2
Salmonella enterica subsp. enterica |
Serovar Anatum Broad-host range Serovar Paratyphi A Host-restricted-Primates
USDA-ARS-USMARC-1175 CP007483.2 2 26 AKU_12601 FM200053.1 | 7 3
USDA-ARS-USMARC-1676 CP014620.1 2 19 ATCC 11511 CPO19185.1 | 7 3
USDA-ARS-USMARC-1677 CPOI4663.2 2 21 ATCC 9150 CP000026.1 [ 5 3
USDA-ARS-USMARC-1727 CPO14621.2 2 12 Serovar Gallinarum [Host-restrcted- Poultry and other avains
USDA-ARS-USMARC-1728 CPO14664.1 2 25 28791 AM933173.1 [ 10
USDA-ARS-USMARC-1735 CPO07584.2 8 8 9184 CPO19035.1 [ 10
USDA-ARS-USMARC-1736 CPO14657.1 s 26 Serovar Pullorum Hostrestricted- Poultry
USDA-ARS-USMARC-1765 CP014639.2 2 21 ATCC 9120 CPO12347.1 2 6
USDA-ARS-USMARC-1766 CPOI14665.1 8 24 506004 CP006575.1 2 2
USDA-ARS-USMARC-1781 CP014666.2 ] 2 Serovar Gallinarum/Pullorum Host restricted- Poultry
USDA-ARS-USMARC-1783 CPO14661.1 2 25 CP003786.1 2 6
ATCC BAA-1592 CPOOTS3LL 8 20 RKS5078 CP003047.1 2 6
CDC 06-0532 CPO07211.2 8 20 Serovar Typhimurium Broad-host range
Serovar Enteritidis Broad-host range USDA-ARS-USMARC-1508 CPO14969.1 10 2
77-142 CPO07598.1 9 8 USDA-ARS-USMARC-1810 CPO14982.2 21 31
CDC_2010K_0968 CPO07528.1 9 1 USDA-ARS-USMARC-1880 CPOI4981.1 1 35
EC20090641 CP007249.2 9 i USDA-ARS-USMARC-1896 CPOI49T7T.1 28 24
EC2009069 CP007248.1 9 1 USDA-ARS-USMARC-1898 CPO14971.2 2 32
EC20110221 CP007247.1 9 1 USDA-ARS-USMARC-1899 CP007235.2 s 19
EC20110354 CPO07175.1 9 12 str. 140285 CPO01363.1 2 26
EC20110355 CPO07250.1 9 12 str. 798 CP003386.1 2 2
EC20110356 CPO07262.1 9 12 CDC 2009K-1640 CPO14975.1 10 26
EC20110357 CPO07261.1 9 1 CDC 2009K-2039 CPO14983.1 28 24
EC20110358 CPO07260.1 9 1 CDC 2010K-1587 CPO14965.1 27 24
EC20110360 CPO07258.1 9 [P CDC 201 1K-0870 CP007523.1 1 34
EC20110361 CP007263.1 9 [F) CDC 201 1K-1702 CPO14967.1 10 2
EC20111095 CPOD7254.1 9 12 D23580 L5997973.1 21 18
EC20111174 CP007253.1 9 12 DT104 HF937208.1 10 26
EC20111175 CPO07252.1 9 12 D12 HG326213.1 20 26
EC2012000 CP007329.2 9 12 L3553 AP014565.1 2 15
EC20120005 CP007267.2 9 12 SARAL3 CPOIT728.1 17 25
EC20120008 CPO07245.1 9 1 SL1344 FQ312003.1 14 2
EC20121175 CPO07269.2 9 B ST474 CPO0248T.1 14 2
P125109 AM933IT21 8 10 T000240 APOI19S7.1 20 32
Serovar Saintpaul Broad-host range UK-1 CPO02614.1 14 2
CFSAN004173 CP019204.1 15 20 CFSAN001921 CPO0GO4S. 1 27 24
CFSAN004174 CP019206.1 15 20 Serovar Senda Host-restricted- Primates
CFSANOD4175 CPOI9172.1 15 20 NCTCS772 NZ_UGVR01000002.1 4 1
SGB23 CPO23166.1 1 2 Serovar Tennessee Broad-host range
SARA26 CPOI7727.1 a 2 ATCC 10722 CPo25218.1 63 2
Serovar Heidelberg Broad-host range CFSANO01387 CP014994.1 4 21
CFSAN002064 CP005995.1 25 18 CFSAN070643 CPO24168.1 6 2
CP004086.1 25 16 CFSAN076210 CP033345.1 47 21
BIS2 CP003416.1 25 18 PIR00S37 CPO25217.1 4 2
CFSAN002069 CP005390.2 25 18 CFSAN070645 CP024164.1 59 21
CPO19176.1 25 18 TXSC_TXSC08-19 CPO07505.1 a1 23
CPO01120.1 2 18 Serovar Dublin Host-adapated-Catile
Hostrestricted- Primates CT_02021853 CPOO1144.1 2 5
CPO03278.1 6 1 Serovar Paratphi C Hostrestricted- Primates (ot frequ e pigs
AE014613.1 6 1 RKS4594 CPO008S7.1 10 9
ALS13382.1 6 1 Serovar Montevideo Broad-host range
1016889 LT904893.1 6 1 CFSAN051296 CP029336.1 2 17
1036491 LT904885.1 6 1 531954 CP029035.1 2 17
129-0238-M LT904888.1 6 1 507440-20 CP007530.1 24 17
ERL034151 LT904867.1 7 1 CDC 07-0954 CPO17974.1 1 2
Serovar Newport Il Broad-host range CDC 08-1942 CPO17975.1 6 2
CVM 21538 CPO10282.1 26 19 CDC 2010K-0257 CP020912.1 24 17
CVM21550 CP010283.1 2 19 CDC 2011K-1674 CPO17976.1 [l 21
CVM 22425 CPO10279.1 2 19 CDC 2012K-1544 CPOIT97.1 2 17
CVM 22462 CPO10280.1 26 19 CDC 2013K-0218 CPO17978.1 6 21
CVM 22513 CPO10281.1 20 19 FCCO0123 CP040379.1 4 2
CVMNI543 CPO10284.1 2 19 CDC 2009K-0792 CP020752.1 5 20
CVMNI8486 CPO09SG1.1 17 12 USDA-ARS-USMARC-1900 CPO17970.1 6 2
SL254 CPOOILI3L 26 1 USDA-ARS-USMARC-1901 CPOIT97L.I 4 20
USMARC-S3124.1 CPO0G6631.1 26 19 USDA-ARS-USMARC-1904 CPO17972.1 3 20
WA_14882 CPOI635T.1 25 19 USDA-ARS-USMARC-1912 CPOI7973.1 35 16
‘Serovar Newport IIl Broad-host range USDA-ARS-USMARC-1903 CPO07222.1 35 2
CFSANO01660 CPOI6010.1 is 20 USDA-ARS-USMARC-1921 CP007540.2 35 23
CDC 2009K-1331 CP025248.1 13 16 Salmonella enterica subsps. arizonae | Host-cold-blooded animals, mainly reptiles and sheeps
CDC 2012K-0938 CP025246.1 4 20 LR134156.1 [ 23 [ ABSENT
Levine 1 CPO15923.1 13 19 Salmonella enterica subsps. diari [Host-cold-blooded animals. mainly reptiles and sheeps
USDA-ARS-USMARC-1927 CPO072162 18 10 CPo22142.1 [ 29 [ ABSENT
Levine 15 CP015924.1 5 16 Salmonella bongori [Host-cold-blooded animals, have been isolated from humans but very rare
Serovar Agona Broad-host range CFSAN000510 CP045766.1 20 17
SL483 I CPOOLI38.1 18 8 NCTC12419 LRI34137.1 [ 20 I 17
Broad-host range 66 SA19983605 CP022120.1 | 20 | 17
3114 [ HF969015.2 24 15

represent the ones having distinct spacer sets.




Supplementary Table S2. The statistics of the spacer index for the serovars under consideration.

No. of strains CRISPRI* CRISPR2*
analysed Minimum |Maximum| Average |Minimum|Maximum|Average
- Typhi 7 6 7 6.14 1 1 1
g Paratyphi A 3 5 7 6.33 3 3 3
iz Gallinarum 2 2 2 2 10 10 10
oy Pullorum 2 2 2 2 2 6 4
< é Gallinarum/Pullorum 2 2 2 2 6 6 6
§ Sendai 1 4 4 4 1 1 1
Sle 2 ,
<ls & Dublin 1 2 2 2 5 5 5
Z1= Z
i Anatum 13 2 8 4.77 8 26 20.25
2 Paratyphi C 1 10 10 10 9 9 9
= Heidelberg 6 25 25 25 16 18 17.67
§ ‘é’n Newport II 10 17 26 24.4 12 19 18.3
S s Newport III 6 4 18 11.33 10 20 16.83
S ‘g Enteritidis 20 8 9 8.95 8 12 11.35
Ni < Typhimurium 23 8 28 17.95 15 35 25.39
A § Bovismorbificans 1 24 24 24 15 15 15
5 Tennessee 7 41 63 52.43 21 23 22.14
Montevideo 17 4 36 23.59 16 25 19.94
Saintpaul 5 11 41 19.4 20 22 20.8
Agona 1 18 18 18 8 8 8
< Salmonella enterica subsp. arizonae 1 23 23 23 - -
5 8 2
§ é é Salmonella enterica subsp. diarizonae 1 29 29 29 - - -
- Salmonella bongori 3 20 20 20 17 17 17
Total 15.29 12.58

* Each serovar has one CRISPR1 and one CRISPR2 array except S. enterica subsp. arizonae and diarizonae




Supplementary Table S3. Name and accession number for whole genome sequence for the
strains analysed in the study.

SPECIES ACCESSION NUMBER ABBREVATION
Salmonella bongori str. 66 SA19983605 CP022120.1 SB
Salmonella enterica subsps. arizonae str.
NCTC10047 LR134156.1 SE-A
Salmonella enterica subsps. diarizonae
50 MZ0080 CP022142.1 SE-D
Salmonella enterica subsp. enterica
serovar Typhimurium str. 14028s CP001363.1 STM1
Salmonella enterica subsp. enterica
serovar Typhimurium str. SARA13 CP017728.1 STM2
Salmonella enterica subsp. enterica
serovar Typhi str. Ty2 AEO014613.1 STY1
Salmonella enterica subsp. enterica
serovar Typhi str. CT18 AL513382.1 STY2
Salmonella enterica subsp. enterica
serovar Newport str. CVM21538 CP010282.1 SE-NP1
Salmonella enterica subsp. enterica
serovar Newport str. CVM22513 CP010281.1 SE-NP2
Klebsiella pneumoniae subsp.
pneumoniae strain TGH10 CP012744.1 KP1
Klebsiella pneumoniae strain INF235-sc-
2280127 CP031817.1 KP2
Shigella boydii strain ATCC 49812 CP026836.1 SB1
Citrobacter freundii complex sp. CFNIH3 CP026235.1 Cc1
Citrobacter freundii complex sp. CFNIH9 CP026238.1 Cc2
Citrobacter sp. 30_2 CP022311.1 c3
Escherichia coli strain 52148 CP050382.1 EC1
Escherichia coli strain SCU-118 CP051716.1 EC2

The CRISPRI1 leader sequences of these strains were used for the phylogenetic analysis. The abbreviations are the key to the figure.

Supplementary Table S4. Strains of Klebsiella, Escherichia and Shigella matching with CRISP1-
STM leader and cas-STM.

Escherchia | Klebsiella | Shigella
CRISPR1-STM Leader 491 105 12

Cas-STM ~1000 ~100 ~50

Values indicate number of strains.



Supplementary Table S5. MGE candidates flanking the CRISPR-Cas system.

Genome location (Loci start and Loci end) MGE Percentage GC Content
CRISPR2 cas CRISPR1 Transposase/ | picppatoci | % | CRISPR1loci| CRISPR-Cas Whole
Helicase operon genome
2856664-2857091 and
Paratyphi A str. AKU_12601 2902111-2902322 2885645-2894598 2885105-2885560 3007579-3008037 51.3* 49.9 53.2* 49 52.18
Newport Il str. SL254 3073142-3074328 3056558-3064452 3054859-3056473 3024723-3025160 54.2 50.4 55.6 51 52.22
Newport Il str. USDA-ARS-USMARC-1927 975001-975639 983339-991789 991886-993012 1020178-1020414 51.3 52 57.2 51 52.18
Heidelberg str. SL476 3069137-3070263 3052976-3061435 3051217-3052879 3022734-3022874 56.3 53.1 56.2 53 52.07
Enteritidis str. EC20121175 2967508-2968269 2951453-2959906 2950779-2951356 2923727-2923816 55.8 52.8 55.7 51 52.17
Gallinarum str. 9184 1224776-1225415 1233429-1241471 1241469-1241716 1271625-1271848 56.8 53.3 47.6* 51 52.2
Pullorum str. ATCC 9120 3871330-3871722 3855356-3863734 3855036-3855283 3827981-3828070 53.6* 52.9 48.4% 51 52.19
Gallinarum/Pullorum str. CDC1983-67 2947545-2947937 2931570-2939948 2931250-2931497 53.6* 52.9 48.4* 51 52.23
Montevideo-STY str. USDA-ARS-USMARC-1900 1003049-1004420 1011949-1021097 1021182-1023406 1050505-1050672 57.7 50.4 57 52 52.35
Montevideo-STM str. CDC 2010K-0257 992948-994014 1010602-1010052 1010149-1011641 1038743-1038910 56.6 52.4 55.9 51 52.21
Bovismorbificans str. 3114 2976895-2977839 2960410-2969354 2958839-2960331 54 50 55.6 50 52.16
Anatum str. CDC 06-0532 970192-971440 979153-987612 987709-988225 1018009-1018429 56.2 52.8 55.5 51 52.18
Tennessee str. ATCC 10722 963889-965320 972914-981858 981943-985815 1015542-1015960 59.3 50.4 57.1 52 52.23
Saintpaul-STM str. CFSAN004173 946615-947863 955563-964025 964122-965066 993235-993458 57.2 52 57.4 51 52.21
Saintpaul-STY str. SARA26 944744-946114 953779-962723 962808-965337 993600-993740 58.2 50.3 56.5 51 52.05
Dublin str. CT_02021853 3137409-3137742 3121348-3129807 3121100-3121350 3090967-3091107 51.6* 53 44.6* 51 52.18
2956649-2956789 and
Agona str. SL483 3005517-3006033 2989328-2997778 2988105-2989231 2975984-2977192 54.2 52 56.3 51 52.08
522104-522291 and
Typhimurium str. CFSAN001921 473159-474652 482228-490687 490784-492564 423309-425144 55.9 50.4 56.9 51 52.17
2898592-2899034 and
Typhi str. CT18 2943208-2943716 2926652-2935104 2926182-2926567 3013615-3014073 39.8*% 50.4 57.3 50 52.05
Subsp. arizonae 962736-971156 971253-972682 52.9 57.4 52 51.38
Subsp. diarizonae 1126557-1134989 1135086-1136883 52.9 56.7 53 51.54
S. bongori 922139-923204 930621-939089 939186-940434 53.4 52.4 54.5 50 51.33

*The lower GC content of CRISPR arrays due to the AT-rich leader sequences are represented by asterisks



Supplementary Table S6. MGE present in the whole genome of S. enterica subsp. enterica serovar

Typhimurium str. LT2 and serovar Typhi str. TY2

Salmonella Typhimurium str. LT2 Salmonella Typhi str. TY2
Gene Start Gene End Gene Start  Gene End
110002 112908 Helicase 109791 112697 Helicase
218296 220783 Helicase 115562 116002 putative IS element transposase
340748 340953 Transposase 116022 117230 putative IS element transposase
341175 341460 Integrase 271067 271525 transposase for insertion sequence element IS200
369198 369998 Transposase 222741 225182 Helicase
405293 408272 Helicase 280079 280537 transposase for insertion sequence element 1S200
489948 490109 Transposase 305010 306344 Helicase
537933 538874 Transposase 464716 465174 transposase for insertion sequence element 1S200
613596 613797 Integrase 528278 528736 transposase for insertion sequence element IS200
613753 614167 Transposase 673526 673984 transposase for insertion sequence element 1S200
781631 782197 Integrase 712019 713779 Helicase
885578 886953 Helicase 1070157 1070768 Helicase
887150 889305 Helicase 1070777 1071787 Helicase
962615 963952 Transposase Integrase 1139104 1141014 Helicase
969994 971585 Helicase 1189317 1189775 transposase for insertion sequence element IS200
1025163 1025627 Transposase 1220753 1221211 transposase for insertion sequence element 1S200
1026090 1026773 Transposase Integrase 1265128 1265586 transposase for insertion sequence element IS200
1098231 1099531 Transposase Integrase 1450560 1451018 transposase for insertion sequence element 1S200
1166406 1168476 Helicase 1598822 1602724 Helicase
1214284 1215158 Helicase 1647002 1647460 transposase for insertion sequence element IS200
1731328 1735230 Helicase 1745409 1745867 transposase for insertion sequence element 1S200
1748282 1749655 Helicase 1802131 1802589 transposase for insertion sequence element IS200
1918512 1920433 Helicase 1895018 1895476 transposase for insertion sequence element 1S200
1956851 1957714 Transposase 1898230 1898688 transposase for insertion sequence element [S200
1957832 1958200 Integrase 1903289 1905343 Helicase
1967023 1967919 Integrase 1970990 1972330 Integrase
1989051 1990071 Helicase 2473258 2473716 transposase for insertion sequence element 1S200
1990070 1990693 Helicase 2534377 2534835 transposase for insertion sequence element IS200
2045732 2046196 Transposase 2735202 2736233 Integrase
2324547 2326307 Helicase 3012372 3012830 transposase for insertion sequence element IS200
2579330 2579794 Transposase 3043685 3045148 Integrase
2622291 2622652 Transposase 3052442 3053338 Integrase
2731352 2731902 Transposase 3077594 3078052 transposase for insertion sequence element IS200
2775590 2776825 Integrase 3085185 3085643 transposase for insertion sequence element 1S200
2782896 2784240 Helicase 3108025 3108483 transposase for insertion sequence element IS200
2876819 2877844 Integrase 3287491 3289431 Helicase
2878160 2879237 Integrase 3440746 3442575 Helicase
2900435 2901318 Integrase 3447448 3449610 Helicase
2905473 2906075 Integrase 3450462 3451364 Integrase
2906456 2906923 Integrase 3482595 3483860 Helicase
2907070 2907343 Transposase 3485500 3487524 Helicase
2908424 2910413 Helicase 3501128 3502180 Integrase
2910673 2910984 Transposase 3894835 3896916 Helicase
2910967 2911847 Transposase 4296365 4297780 Helicase
3081922 3082490 Transposase 4395333 4396697 Helicase
3084047 3086721 Helicase 4489831 4490856 Integrase
3144282 3146128 Helicase 4511590 4512603 Integrase
3146114 3149659 Helicase 4524556 4525815 Integrase
3152718 3156100 Helicase 4666742 4668007 Integrase
3194324 3194788 Transposase 4689323 4693072 Helicase
3204431 3205339 Integrase 4693110 4695647 Helicase
3317055 3317570 Helicase
3446192 3448132 Helicase
3635168 3635632 Transposase
3936873 3938974 Helicase
4049846 4051066 Integrase
4119776 4121800 Helicase
4123440 4124705 Helicase
4153785 4154702 Integrase
4155554 4157716 Helicase
4162571 4164418 Helicase
4466589 4468022 Helicase
4559426 4559890 Transposase
4702530 4702982 Transposase
4731324 4731619 Integrase
4731975 4735496 Helicase




Supplementary Table S7. Mapping protospacer sources of CRISPR spacers

CRISPR1 CRISPR2
No. of spacers No.oAfspacAers Percent spacers |Percent spacers|No. of spacers No.ofspac?rs Percent spacers Percent
. N not displaying | Total No. of N N N N not displaying | Total No. of N spacers not
Species having having not displaying having having N N
any spacers any spacers displaying
protospacers protospacers v pr protospacers protospacers protospacers

Typhi 5 2 7 71.43 28.57 1 0 1 100.00 0.00

Paratyphi A 5 2 7 71.43 28.57 2 1 3 66.67 33.33

Hostresticted Gallinarum 1 1 2 50.00 50.00 6 4 10 60.00 40.00
Pullorum 2 1 3 66.67 3333 3 3 6 50.00 50.00

Gallinarum/Pullorum 2 0 2 100.00 0.00 3 3 [ 50.00 50.00

N Sendai 4 0 4 100.00 0.00 1 0 1 100.00 0.00
% Host-adapted Dublin 1 1 2 50.00 50.00 2 3 5 40.00 60.00
; Anatum 4 4 8 50.00 50.00 18 8 26 69.23 30.77
é Paratyphi C 6 4 10 60.00 40.00 4 5 9 44.44 55.56
2z Heidelber 18 7 25 72.00 28.00 13 5 18 72.22 27.78
§ Newport IT 16 11 27 59.26 40.74 15 6 21 71.43 28.57
§ ) Newport I 10 8 18 55.56 44.44 12 9 21 57.14 42.86
S g Enteritidis 4 5 9 44.44 55.56 9 3 12 75.00 25.00
§ Zz Typhimurium 16 13 29 55.17 44.83 25 12 37 67.57 3243
S f; Bovismorbificans 17 7 24 70.83 29.17 9 6 15 60.00 40.00
3 g Tennessee 37 26 63 58.73 41.27 16 7 23 69.57 30.43
A Montevideo-STM 16 9 25 64.00 36.00 12 15 27 44.44 55.56
Montevideo-STY 26 10 36 72.22 27.78 18 5 23 78.26 21.74

Saintpaul-STM 10 5 15 66.67 3333 13 9 22 59.09 40.91

Saintpaul-STY 27 14 41 65.85 34.15 13 9 22 59.09 40.91
Agona 8 10 18 44.44 55.56 5 3 8 62.50 37.50

- Salmonella_enterica subsp. arizonae 18 5 23 78.26 21.74 NA NA NA NA NA

% E z Salmonella enterica subsp. diarizonae 18 11 29 62.07 37.93 NA NA NA NA NA
3= Salmonella bongori 9 11 20 45.00 55.00 9 8 17 52.94 47.06
AVERAGE 63.92 36.08 64.07 35.93

STANDARD DEVIATION 14.80 14.80 15.6 15.6




Supplementary Table S8. Mapping the ChIP-seq of Cas5 on the whole genome of S. enterica subsp. enterica

serovar Typhimurium str. 14028S

ChiP-seq Peak Center Gene name Function
648399 entF Enterobactin synthetase, component F'
658872 entE Enterobactin synthetase, component E*
1482744 trs Tetrathionate sensor histidine kinase®
1048355 ompF Forms pores that allow passive diffusion of small molecules across the outer membrane*
2724461 sseA Type Ill secretion system chaperone®
R o Is involved in NO detoxification in an aerobic process, termed nitric oxide dioxygenase (NOD) reaction that utilizes O2Eand NAD(PH to convert NO to
nitrate, which protects the bacterium from various noxious nitrogen compounds®
2242087 weal |GDP-mannose mannosyl hydrolase”
2037813 iroC [ABC transporter ATP-binding protein®
3042704 sptP. Effector proteins function to alter host cell physiology and promote bacterial survival in host tissues’
3210092 stdB Fimbrial biogenesis outer membrane usher protein'®
3525028 sspA important for enteropathogenicity'*
Catalyti it of ynthase. It polymerizes uridi phate glucose to cellulose, which is produced as an extracellular component for
3815385 besa "
[mechanical and chemical protection at the onset of the stationary phase, when the cells exhibit multicellular behavior
3976737 mgt8 Mediates magnesium influx to the cytosol'*
4161855 vaA [ Adenylate cydase s involved in the regulation of cyclase activity by the carbon source'*
4547246 bass Member of the two-com ponent regulatory system BasS/BasR. Autophosphorylates and activates BasR by phosphorylation'®
4861926 sthD Putative fimbrial subunit'®
4862974 sthB Fimbrial assembly protein'”
28623 befD Cell adhesion
37110 putative 5'nucleotidase
67716 putative ditrate sodium symporter
74672 dap Catalyzes the (HTPA) to
78290 carB Carbamoy-phosphate synthase large chain
81565 caif DNA binding
85304 caiB Catalyzes the reversible transfer of the CoA moiety from gamma-butyrobetainyl-CoA to Lcarnitine to generate Lcarnitinyl-CoA and gamma-butyrobetaine.
113296 bep Transcription regulator that activates transcription by stimulating RNA polymerase (RNAP) recydling in case of stress conditions such as supercoiled DNA o
high salt concentrations,
114993 polB DNA polymerase
134582 leut involved in control of the biosynthesis of leucine.
136070 leuo Probable HTH-type transcriptional regulator
137573 ivi [Acetolactate synthase isozyme 3 large subunit
162127
166935 hofc Protein transport protein
171781 putative cytoplasmic protein
188885 anB [ Aconitate hydratase-involved in the catabolism of short chain fatty acids
254924 305 ribosomal protein 52
259664 dr Catalyzes the NADP-dependent rearrangement and reduction of 1-deoxy-Dxylulose-5-phosphate (DXP) to 2-Cmethyl-D-erythritol 4-phosphate (MEP)
260309 uppS Ditrans,polycis-undecapreny -diphosphate synthasef
270914 dnak DNA polymerase Il is a complex, multichain enzyme responsible for most of the replicative synthesis in bacteria
283323 pros Proline—tRNA ligase
284920
292686 rriH -
316369 putative cytoplasmic protein
331550 putative cytoplasmic protein
354530 JadE Catalyzes the dehydrogenation of acyl-coenzymes A (acyl-CoAs) to 2-enoyl-Cofs, the first step of the beta-oxidation cycle of fatty acid degradation.
360797
385712 pseudogene
391414 putative outer membrane protein
444928 yaiF Fructokinase
461724 tgt |Queuine tRNA-ribosyltransferase
503419 tig involved in protein export. Acts as a chaperone by maintaining the newly synthesized protein in an open conformation.
510542 D Peptidylprolyl isomerase
530680 a8 Multidrug efflux pump subunit drug efflux protein complex with broad substrate spedificity that uses the proton motive force to export substrates.
533628 aca Multidrug efflux pump subunit drug eflux protein complex with broad substrate specificity that uses the proton motive force to export substrates.
547471 hypothetical protein
565916 ybbO NAD(P)-dependent oxidoreductase
608634 fimD Involved in the export and assembly of FimA fimbrial subunits across the outer membrane.
704128 mrda Catalyzes cross-inking of the peptidoglycan cell wall
781326 ybal Catalyzes the deavage of S-oxoproline to form Lglutamate coupled to the hydrolysis of ATP to ADP and inorganic phosphate.
799842 sdhA Succinate dehydrogenase flavoprotein
05852 s €2 component of the iplex which catalyzes the second step in the conversion of 2-oxoglutarate to succinyl-CoA
and co,
862272 bioF 8-amino-7-oxononanoate synthase
911440 hypothetical protein
995967 fesk Essential cell division protein that coordinates cell division and chromosome segregation.
1027515 yeal Lactamase_B domain-containing protein
1071391
1086398 minor tail protein
1088277 protein
1126386 held DNA Helicase
1146356 hypothetical protein
1173716 putative transcriptional regulator
1175296 putative sodium/glucose cotransporter
1197202 mdoH involved in the biosynthesis of osmoregulated periplasmic glucans
1230875 rluc Ribosomal large subunit pseudouridine synthase C
PR, fube Catalyzes the NADPH-dependent reduction of beta-ketoacy -ACP subsrates to betayd I-ACP products, the first reductive step in the elongation
ycle of fatty acid biosynthesis
1250794 nagz Plays a role in peptidoglycan recydling by dleaving the terminal beta-1,4-inked N-acety glucosamine (GIcNAC)
1319463 phage tail component Hlike protein
1339141
1362889
1371489 yeaH -
1379980 yean Peptide methionine sulfoxide reductase
1393323 argd_1 Catalyzes the of and alp! into and glutamate
1409579 hypothetical protein
1427820 pheT Phenylalanine-tRNA ligase beta subunit
1435560 o of (PEP)and hrose-4-phosphate (E4P) giving rise to 3-deoxy-D-arabino-heptulosonate 7-phosphate
(0AHP)
1573929 ynvt Permease
1575922 mic -
1599510 ydfc NADP-dependent dehydrogenase with broad substrate specifcity acting on 3-hydroxy acids
1609053 ydeA involved in the efflux of sugars
1613004 yneH Glutaminase
1662035 inG Formate dehydrogenase allows E.coli to use formate as major electron donor during anaerobic respiration, when itrate is used as electron acceptor
1707334 putative benzoate membrane transport protein
1749855
1875758 narx sensor protein
1902575 putative cytochrome oxidase subunit |
1966259
2022871
152720 wip Cobyric acid synthase Catalyzes amidations at positions B, D, E, and G on adenosylcobyrinic A C-diamide. NH2 groups are provided by glutamine, and one
molecule of ATP is hydrogenolyzed for each amidation.
2174789 pdul Carboxysome shell protein
2286468
2328373
2340192 gals Repressor of the mgl operon. Binds galactose and D-fucose as inducers. Gals binds to an operator DNA sequence within its own coding sequence
2402408 comF_1 Cytochrome ctype biogenesis protein F1
2454350 ais Lipopolysaccharide core heptosefll}phosphate phosphatase isinvolved in the pathway lipopolysaccharide metabolism, which is part of Bacterial outer
membrane biogenesis.
2502812 pta Involved i acetate metabolism
2562245 patc Required for PgtP expression, it may act jointly with the Pgta/PgtB signaling proteins.
2612828 hemF. involved in the heme biosynthesis
2615387 putative cytoplasmic protein
JU— quaB Catalyzes the conversion of inosine 5'-phosphate (IMP) to xanthosine 5'-phosphate (XMP), the first committed and rate-limiting step in the de novo synthesis
of guanine nucleotides, and therefore plays an important role in the regulation of cell growth.
2690387 ratg Involved in toxin-antitioxin system
2696323 rata Ribosome association toxin
2708378 ispG 4-hydroxy-3-methylbut-2-en-1.yl diphosphate synthase
2723080 putative inner membrane lipoprotein
2759144 Yk Histidine Kinase
2772009 putative permease
2795645 phage tail component Hlike protein
2852910 G -
2878401 recV May be involved in recombinational repair of damaged DNA
2932715




2035299 hin DNA-invertase hin

2946034

2959109 ygaF Multi functional fusion protein

2968949 putative inner membrane protein

2993084 alas Catalyzes the attachment of alanine to tRNA(Ala)

3007285 ygbD One of at least two accessory proteins for anaerobic nitric ovide (NO) reductase

3000276 trup [tRNA pseudouridine synthase D

3002114 hypothetical protein

3093634 oysN Sulfate adenylyltransferase subunit 1-May be the GTPase, regulating ATP sulfurylase activity.

3110917 s/ [Component of the sulfite reductase complex that catalyzes the 6-electron reduction of sulfite to sulfide.

3125034 rumA 235 rRNA (uracil(1939)-C(5)}methyltransferase

3132946 yacy Glucarate dehydratase

3151410 fucu involved in the anomeric conversion of L-fucose.

3153348 yode Catalyzes the 2'-O-methylation at nucleotide C2498 in 235 rRNA.

3226541 yafz tRNA modifying protein

3227626 yafA cytolysis.

3305087 putative amino acid transporter

3335029

3408554 vaia DUF218 domain-containing protein

3422879 yhao [amino acid transmembrane transport

3435898 garl Catalyzes the reversible retro-aldol dleavage of both 5+ deoxy-D-gl and 2+ deoxy-Dgl to pyruvate and

3468956 infB Transiation initiation factor IF-2

3471285 yhbC Ribosome maturation factor

3475679 glmm Catalyzes the conversion of phosphate to phosph

3477550 folp Catalyzes the of p (PABA) with K i (DHPL-PP) to form 7,8-dihydropteroate
(H2Pte)

3479495 hfiB [Acts as a processive, ATP-dependent zinc metallopeptidase for both cytoplasmic and membrane proteins.

3487508 ispB Octaprenyl diphosphate synthase

3513963 gltD Glutamate synthase

3523435 yhek HTH-type transcriptional repressor

3558707 hypothetical protein

3560950 yhdH Putative oxidoreductase

3583298 ) -~

3589371 smg -

3602356

3618205 yheo Putative reulator

3619144 koA Peptidyl-prolyl cis-trans isomerase

3635929 Hypothetical protein

3658225 hofa DNA transporter

3685793 malq Transfers a segment of a (1->4)-alpha-D-glucan to a new position in an acceptor, which may be glucose or a (1->4)alpha-D-glucan.

3690088 malp [Alpha-1,4 glucan phosphorylase

3729165

3773648 pitA Phosphate transporter

3783533 gor Glutathione reductase

3795727 yhiD Inner membrane protein

3820332 yhiv Cellulose biosynthesis protein

3850991 hypothetical protein

3851150

3856794 putative outer membrane lipoprotein

3862386 xR Catalyzes the phosphorylation of N-acetyl-D-glucosamine (GIcNAG) derived from cell-wall degradation, yielding GIcNAC6-P

3863537 bax -~

3865552 mals [Alpha-amylase

3878721 putative regulatory protein

3904893 Hypothetical protein

3905779 putative mandelate racemase

3934110 katA involved in lipopolysaccharide (LPS) biosynthesis.

3940960 oh Phosphorolytic exoribonuclease that removes nucleotide residues following the -CCA terminus of tRNA and adds nucleotides to the ends of RNA molecules
by using nucleoside diphosphates as substrates.

3949816 spoT (PIppGpp synthetase I

3961073 yie/ MFS transporter

3963291 Hypothetical protein

3990958 putative glycosyl hydrolase

4029473 cemF_2 Cytochrome ctype biogenesis protein F2

4043153 dgoT D-galactonate transport protein

4058622 dnaa Plays an important role in the initiation and regulation of chromosomal replication.

4094038 atp! [ATP FOF1 synthase subunit |

4094227 atpl [ATP FOF1 synthase subunit |

2095913 aida NAD-binding protein involved in the addition of a carboxymethylaminomethy! (cmnm) group at the wobble position (U34) of certain tRNAs, forming tRNA-
cmnmss2U34.

4116354 rric -

4134314 rep [ATP-dependent DNA helicase

4151518 wecF Catalyzes the synthesis of Und-PP-GIcNAC-ManNAGA-FucANAC (Lipid 1), the third lipid-inked intermediate involved in ECA synthesis.

4162972 putative inner membrane protein

4186636 putative arylsulfatase regulator

4212456 rrlA -~

4230132 ginA Catalyzes the ATP-depends of glutamine from glutamate and ammonia

4243194 yihQ Alpha-glucosidase

4248738 yihv kinase

4285755

4312781 hsiu [ATPase subunit of a proteasome-like degradation complex; this subunit has chaperone activity.

4315832 otR DNA-binding transcriptional regulator

4341382 frwe PTS system fructose-like IIC component

4345376 pfic Pyruvate formate lyase Il activase

4353316 argc Catalyzes the dependent reduction of yl-5-glutamyl phosphate to yield N-acetyl-L-glutamate 5-semialdehyde.

4367423 rrlB -

4383934 rpoC DNA-dependent RNA polymerase catalyzes the transcription of DNA into RNA using the four ribonucleoside triphosphates as substrates.

4410803 rrlE Probably a phage tail protein

4422051 metH Methionine synthase

2422597 metH Methionine synthase

4425744

4428326 putative cytoplasmic protein

4453813 pgi Glucose-6-phosphate isomerase

4498488 putative inner membrane protein

4510031 putative inner membrane protein

4512158 putative inner membrane protein

4554554

4563616 deus Histidine kinase

1595778 fdc Two distinct, membrane-bound, FAD-containing enzymes are responsible for the catalysis of fumarate and succinate interconversion; fumarate reductase is
used in anaerobic growth, and succinate dehydrogenase is used in aerobic growth.

4601159 yjeM Inner membrane transporter

4603171 yieP Mechanosensitive channel protein

4606105 psd Catalyzes the formation of (PtdEtn) from (Prdser)

4608075 orn 3-t0-5' exoribonuclease specific for small oligoribonucleotides

4619855 hfiK HAIK could encode or regulate a protease

4630083 yifk Putative cytoplasmic protein

4651224 yife NmrA domain-containing protein

4659723 yifm [Autotransporter assembly factor

4672673 sugar transporter

4687149 putative carbohydrate kinase

4695198 pmbA Metalloprotease PmbA

4696115 cybC Soluble cytochrome bs62-Electron-transport protein of unknown function.

4725096 argl Reversibly catalyzes the transfer of the carbamoyl group from carbamoy! phosphate (CP) to the N(epsilon) atom of ornithine (ORN) to produce Lcitrulline.

4743769

4745250 putative DNA helicase

4747780 putative DNA helicase

4748007 putative DNA helicase

4778370 Vi€ Cell density-dependent motility repressor

4798141 mrr Mrr_cat domain-containing protein

4804820 putative transcriptional regulator

4821700 fhuF Ligase

4836394 deoA The enzymes which catalyze the reversible phosphorolysis of pyrimidine nucleosides

4847924 rada DNA-dependent ATPase involved in processing of recombination intermediates, plays a role in repairing DNA breaks.

4857384 creB Response regulator in two-component regulatory system with CreC

Gene information was obtained from NCBI. The italicized sites don’t match with any gene regions. The genes in bold correspond to virulence genes (suggested by

literature).



SUPPLEMENTARY FIGURE LEGENDS

Fig. S1 Spacer conservation of various serovars of Salmonella. Spacer conservation in a. CRISPR1 array
and b. CRISPR2 array across Salmonella serovars. ¢ & d. Inter-serovar spacer conservation in both, ¢. the
CRISPR1 and d. CRISPR?2 arrays. The colour code for a particular column represents spacer sequences with
greater than 90% nucleotide similarity. The number denotes the position of the spacer from the leader
sequence. The direct repeats have been eliminated for simplicity. The asterisk (*) represents the host-specific
serovars. The duplication and triplication is depicted as a pattern in the coloured box. The images were
generated using Microsoft Excel 365.

Fig. S2. The sequence logo of the consensus DR sequence and last direct repeat. The DR sequence of all
the strains belonging to the CRISPR1-STM, CRISPR1-STY and CRISPR2 were considered and the web-logo
of these were generated. The last direct repeat (distal to the leader sequence) was observed to contain SNPs.
a. CRISPR1-STM consensus DR, b. CRISPR1-STM last DR, ¢. CRISPR1-STY consensus DR, d. CRISPR1-
STY last DR, e. CRISPR2 consensus DR, and f. CRISPR2 last DR. The sequence logos were generated using
WEBLOGO ver 2.8.2 available at https://weblogo.berkeley.edu/

Fig. S3. The phylogenetic trees of a. CRISPR1 leader and b. CRISPR2 leader. The phylogenetic tree were
constructed using PHYML version 3.1 with statistical tests for branch support. The values indicate the aLRT
scores.

Fig. S4. The sequence logos of the leader sequence for each CRISPR array. The leader sequence of all the
strains were aligned and a Web-logo was generated. The CRISPR1 leader sequence of Salmonella enterica
subsp. enterica is of two types CRISPR1-STM and CRISPRI1-STY. The CRISPR2 leader sequence is present
and highly conserved among all the serovars except Salmonella enterica subsp. arizonae and subsp.
diarizonae. a. CRISPR1-STM S. enterica subsp. enterica, b. CRISPR1 S. enterica subsp. arizonae and subsp.
diarizonae enterica ¢. CRISPR1 Salmonella bongori d. CRISPR1-STY S. enterica e. CRISPR2 S. enterica
subsp. enterica. f. CRISPR2 Salmonella bongori. The sequence logos were generated using WEBLOGO ver
2.8.2 available at https://weblogo.berkeley.edu/

Fig. S5. Heat map representing the spacer conservation for a. CRISPR1 array b. CRISPR2 array c.
both the CRISPR arrays combined. The unique set of CRISPR spacers of each serovar was compared with
the remaining serovars for their presence. The spacers showing 90% sequence similarity were considered to
be same. Based on this the proportion of spacers shared across serovars was analysed and heat map was made.
The heat maps were created using the tool Seaborn version 0.11 available at https://seaborn.pydata.org/'.

Fig. S6. Orientation of the CRISPR array and the cas operon in Salmonella. Five types of arrangements
were evident in Salmonella. The cas-STY arrangement present in strains belonging to the CRISPR1-STY
clade. The cas-STM type operon were subdivided into four types - S. enterica subsp. enterica (cas-STM,
belong to CRISPR1-STM clade), S. bongori (cas-STM.B), S. enterica subsp. enterica, subsp. arizonae (cas-
STM.A) and subsp. diarizonae (cas-STM.D). All the strains of serovar Montevideo-STM and S. enterica
subps. diarizonae str. MZ0080 (used in our study) contain a non-sense mutation in cas3 and is represented
by an asterisk (*). Salmonella bongori str. SA19983605 (used in our study) does not contain the cas7 gene
and is depicted by a hash (#) and all strains of S. enterica subsp. arizonae contain a stop codon in the cas3
operon represented by a thunderbolt.



Fig. S7. The percentage conservation of the entire cas operon. The values in the matrix represent the
percentage nucleotide match between the categories. The reference strains used were S. enterica serovar
Typhimurium str.14028S, Typhi str. CT18, S. enterica subsp. arizonae str. NCTC10047, S. enterica subsp.
diarizonae str. MZ0080 and S. bongori str. SA19983605.

Fig. S8. The phylogenetic tree of cas3 gene. The phylogenetic tree were constructed using PHYML version
3.1 with statistical tests for branch support. The values indicate the aLRT scores.

Fig. S9. The multiple sequence alignment of Cas3 and Csel protein by Clustal Omega. a. Cas3 The
domains were predicted using InterPro (https://www.ebi.ac.uk/interpro/). The alignment was done using
NCBI BLAST. The similarity between the three domains- HD domain, DEAD box and Helicase C-terminal
are indicated by yellow, green and blue boxes respectively. b. Csel The bold red color represents fully
conserved residues (*) and strongly similar groups with a score >0.5 in Gonnet PAM 250 matrix (:) and the
red color represent groups of weekly similar properties with a score <0.5 (.) for the residues essential for PAM
recognition. The residues essential for Cas3 protein recruitment is indicated by the red box

Fig. S10. The phylogeny of CRISPR1 leader. The CRISPRI1 leader sequences of 128 strains were aligned
using MUSCLE and the phylogenetic trees was constructed by Maximum Likelihood.

Fig. S11. Heat map for sharing of protospacer source by pairs of serovars for spacers belonging to a.
CRISPRI1 array and b. CRISPR2 array. The protospacer sources - phages, plasmids and DNA viruses were
extracted using the tool CRISPR target. The protospacers were matched among all serovars and a map of same
targets were created. The heat maps were created using the tool Seaborn version 0.11 available at
https://seaborn.pydata.org/'.

Fig. S12. Graph representing the relationship between the no. of spacers and no. of protospacer for a.
CRISPRI1 array and b. CRISPR2 array. The X-axis values is in the increasing number of spacers. Y-axis
represent the values of obtained protospacer matches corresponding to all the spacers of the array. The graphs
were created using GraphPad Prism 8 available at https://www.graphpad.com/

Fig. S13. Sequence alignment of the region between the transposase and CRISPR1 in S. enterica subsp.
enterica serovar Typhimurium and Citrobacter freundii complex sp. CFNIH3. The region between the
transposase and CRISPR1 was extracted from NCBI database. The sequences were then aligned using NCBI
nucleotide BLAST. 81.98% identity was obtained for 51% query cover yielding nearly 40% sequence
similarity.
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Figure S3
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Figure S5
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Figure S8
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Figure S9
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Figure S10
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FN424405.1:3069598-3071111_Salmonlla_enterica_subsp._enterica_serovar_Typhimurium_sir._D23580_complete_ganome_R
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NG_017046.1:3097927-3089423_Saimonella_enterica_subsp._enterica_serovar_Typhimurium _sir._798_complete_genome_R
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NZ_GPO07235 2:3850697-3851307_Salmonella_enterica_subsp._enterica_serovar_Typhimurium_str,_USDA-ARS-USMARG-1899_complete_genome_R
GP014971.2:1005902-1007452_Salmonella_enterica_subsp._enterica_serovar_Typhimurium_str,_USDA-ARS-USMARC-1898_chromosome_complete_genome
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CPO14969.1:1051245-1051962_Salmonella_enterica_subsp._enterica_serovar_Typhimurium _str._USDA-ARS-USMARC-1808_chromosome_complete_genome
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NC_017623.1:3740801-3742562_Saimonella_anterica_subsp._enterica_serovar_Heidelbera_str._B182_complete_genome R
NG_021810.1:6274-8035_Salmonella_enterica_subsp._enterica_serovar_Heidalberg_sr._41578_complete_genome_R.
NZ_GPO05995.1:1562216-1563971_Salmonella_enerica_subsp._enterica_serovar_Heidelberg_sir._CFSAN02064_complete_genome_R
NZ_GPO10408.1:3017705-3018972_Salmonella_enterica_subsp._enterica_serovar_Crossness._sir._1422-74_chromosome_complete_genome_R

AE017220.1:3031533-3031904_Salmonella_enterica_subsp._enterica_serovar_Choleraesuis_str,_SC-B67_complete_genome_R

NZ_CP012344.2:918476-918900_Salmonella_enterica_subsp._enterica_serovar_Choleraesuis_str. ATCC_10708_complete_genome
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NZ_CP007598.1:4565718-4566384_Salmonella_nterica_subsp._onterica_serovar_Enteritdis_str._77-1427_complote_genome_R
NZ_CP007528.1:1308046-1308722_Salmonella_enterica_subsp._enterica_serovar_Enteritdis_sir._CDC_2010K_0968_complete_genome
NZ_CP007249.2:2055851-2056527_Salmonella_enterica_subsp._enterica_serovar_Enteriidis_str._EC20090641_complete_genome

NZ_CP007245.1:2052562-2953238_Salmonella_enterica_subsp._enterica_serovar_Enteridi
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NZ_CP007261.1:2068671-2059347_Salmonella_enterica_subsp._enterica_serovar_Enteriidis_str._EG20110357_complete_genome_R
NZ_CP007260.1:2049781-2050457_Salmonella_enterica_subsp._enterica_serovar_Enteriidis_str. EC20110358_complete_genome_R

NZ_CP007258.1:2049486-2950164_Salmonella_enterica_subsp._enterica_serovar._Enteritdi

_str._EC20110360_complete_genome_R
NZ_CP007263.1:2063841-2054517_Salmonella_nterica_subsp._onterica_serovar_Enteriidis_str._EC20110361_complte_genome_R
| N2_CP007254.1:2050779-2651455_Saimonella_enterica_subsp._enterica_serovar_Enterlidis_str._EC20111095_complete_genome_R
NZ_CP007254.1:2060779-2051455_Salmonella_enterica_subsp._onterica_serovar_Enterildis_str._EC20111085_complete_genome_R(2)
NZ_CP007253.1:2054512-2955188_Salmonella

nierica_subsp._enterica_serovar_Enterlidis_str._EC20111174_complete_genome_R
NZ_CP007252.1:2950540-2951216_Salmonella_¢

nierica_subsp._enterica_serovar_Enterlidis_str._EC20111175_complete_genome_R

NZ_CP007329.2:2064745-2955421_Salmonella_enterica_subsp._enterica_serovar_Enteriidis_str._EC20120002_genome_R

NZ_CP007267.2:2054628-2955304_Salmonella_enterica_subsp._enterica_serovar_Enteriidis_str._EC20120005_complete_genome_R
NZ_CP007245.1:2951953-2952629_Salmonella_enterica_subsp._enterica_serovar_Enteriidis_str. EC20120008_complete_genome_R
NZ_CP007269.1:2950779-2951455_Salmonella_enterica_subsp._enterica_serovar_Enteriidis_str._EC20121175_complete_genome_R

NG_011294.1:2961370-2961985_Salmonel

\_enterica_subsp._enterica_serovar_Enteriidis_str._P125109_complete_genome
AMO33173.1:2962177-2952424_Salmonella_enterica_subsp._enterica_serovar_Gallinarum_str._287/91_complete_genome_R

GP019035.1:1241469-1241716_Salmonella_enterica_subsp._enterica_serovar_Gallinarum_str._9184_complete_genome

NC_022221.1:2031250-2931497_Salmonella_enterica_subsp._enterica_serovar_Gallinarumipullorum_str._CDC1983-67_complete_genome_R
CP003047.1:2938638-2038885_Salmonell

\_onterica_subsp._enterica_serovar_Gallinarum/pullorum_str._RKSS078_complete_genome_R

NZ_CPO19415.1:2070895-2071449_Salmnella_enterica_subsp. enterica_serovar_Moscow_str._S-1843_chromosome_complote_genome_R
NZ_CP012347.1:3655036-3855283_Salmonella_enterica_subsp._enterica_serovar_Pullorum_str._ATCC_9120_complete_genome_ R
CPO0BS75.1:2072015-2073168_Saimonelia_enterica_subsp._enterica_sorovar_Pullorum_str_S06004_complete_genome_R
NZ_CPO19417.1:3019100.3020447_Salmonalia_enterica_subsp._enterica_serovar_ Wandsworlh_str._SA20092095_chromosome_complote_genome_R
NZ_GPO07483 2:980376.980621_Salmonella_enterica_subsp._entarica_serovar_Anatum_sir._USDA-ARS-USMARG-1175_complete_genome
NZ_GPO14620.1:990055:990304_Salmonella_enterica_subsp._enterica_serovar_Anatum_sir._USDA-ARS-USMARG-1676_complete_genome
NZ_GPO14663 2:988076-988326_Salmonella_enterica_subsp._enterica_serovar_Anatum_sir._USDA-ARS-USMARG-1677_complete_genome
NZ_GPO14621.2:988513-988762_Salmonella_enterica_subsp._enterica_serovar_Anatum_sir._USDA-ARS-USMARG-1727_complete_genome
NZ_GPO14664.1:1026251-1026500_Salmonella_enterica_subsp._enterica_serovar_Anatum_sir,_USDA-ARS-USMARG-1728_compiete_genome
NZ_CPO07584.2:987221-987836_Salmonella_enterica_subsp._entorica_serovar_ Anatum_str._USDA-ARS-USMARG-1735_complete_genome
NZ_CPO14657.1:088380-986995_Salmonella_enterica_subsp._enterica_serovar_Anatum_str._USDA-ARS-USMARC-1736_chromosome_complete_genome
NZ_CPO14650.2:990166-990403_Salmonella_enterica_subsp._enterica_serovar_Anatum_str._USDA-ARS-USMARC-1765_chromosome_complete_genome
NZ_CPO14665.1:988106-983811_Salmonalla_enterica_subsp. enterica_serovar_Anatum_str,_USDA-ARS-USMARC-1766_complate_genoma
NZ_CPO14666.2:986811-987423_Salmonalla_enlerica_subsp._enterica_serovar_Anatum_str,_USDA-ARS-USMARC-1781_complete_genome
CPO14661.1:988307.988556_Salmanella_enterica_subsp._enterica_serovar_Anatum_str._USDA-ARS-USMARC-1783_complete_

auence

NZ_GPO07531.1:4097410-4098025_Saimnella_enterica_subsp._entarica_serovar_Anatum_sir. ATCC_BAA-1592_complete_genome.

GPO07211.2:987610-985225_Salmonclla_enterica_subsp._enierica_serovar_Anatum_sir,_CDC_06.0532_complete_genome.
NC_022525.1:2031638-2933415_Salmonella_nterica_subsp._enterica_serovar_Thompson_sir. RMB836_complete_genome_ R
NZ_GP014996.1:981340-984212_Salmonella_enterica_subsp._enterica_serovar_Weliovreden_str._1855_chromosome_complte_genome
GPO11396.1:970176.971955_Salmonella_enterica_subsp._enterica_serovar_Thompson_sir. ATGC._ 8391 _complete_genome
NZ_GPO19181.1:2620571-2621310_Salmonella_enterica_subsp._enterica_serovar Inverness._str, ATCG_10720_chromosome_complete._genome_R
NZ_GPO19410.1:2850712-2852303_Salmonella_enterica_subsp._enterica_serovar_Hillngdon_str._N1529-D3_chromosome_complete_genome_R

NG_021844.1:1063447-1064185_Salmonella_enterica_subsp._enterica_serovar_Bareilly_str._CFSANO00189_complte_genome

NZ_CP019403.1:3047067-3049573_Salmonella_enterica_subsp._enterica_serovar_Apapa_str._SA20060561_chromosome_complete_genome_R

[— NZ_GP007532.1:166625-167770_Salmonella_enterica_subsp._enterica_serovar_Abacteluba_str. ATCC_35640_complele_genome_R

-1087_chromosome_complete_genome_R

NZ_CP010413.1:3142044-3143210_Salmonella_enterica_subsp._enterica_serovar_Krefeld_str._SA20030536_chromosome_complote_genome_R
NZ_CPO07216.2:991787-993014_Salmonlla_enterica_subsp._enterica_serovar_Newporl_str. USDA-ARS-USMARC-1927_complete_genome.
NZ_CPO15924.1:964802-965234_Salmonella_enterica_subsp._enterica_serovar_Newporl_str._Levine_15_complete_genome
NZ_CPO19416.1:2890053-2891751_Salmonella_enterica_subsp. enterica_serovar_Yovokome_sir._S-1850_chromosome_complete_genome_R
NC_021902.1:4080470-4082214_Salmonela_enterica_subsp._enterica_serovar_Newport_str. USMARC-83124.1_complete_genome R
NZ_CPO16357.1:956947-960630_Salmonalla_enerica_subsp._

nierica_serovar_Newport_str_WA_14882_complete_genome
NG_011080.1:3054850-3056603_Salmonella

nterica_subsp._enterica_serovar_Newport_sir._SL254_complote_genome_R
NZ_GPO09S61.1:170136-171331_Salmonella_enerica_subsp._enterica_serovar_Newporl_sir._GVM_N18486_complete_genome_R
NZ_GP010284.1:1811526-1315272_Saimonella_enterica_subsp._enterica_serovar_Newport_sir__GVM_N1543_complete_genome
NZ_GPO10281.1:118946-120324_Salmonella_enterica_subsp._enterica_serovar_Newport_sir._ CVM_22513_complte_genome
‘GPO10280.1:2415630-2417374_Salmonelia_enterica_subsp._enterica_serovar_Newport_sir._CVM_22462_complete_genome_R
NZ_GP010279.1:2605986-2607730_Salmonella_enterica_subsp._enterica_serovar_Newport_str__GUM_22425_complete_genome_ R

NZ_CP010282.1:800713-802457_Salmonella_enterica_subsp._enterica_serovar_Newport_str._CVM_21538_complete_genome.

NZ_CP010283.1:686859-688603_Salmonella_enterica_subsp._enterica_serovar_Newporl_str._CVM_21550_complete_genome
NZ_CP019183.1:1025063-1032786_Salmonelia_enterica_subsp._enterica_serovar_Mbandaka_st. ATCC_51958_complete_genome

NZ_CPO19198.1:1037269-1041151_Salmonell

_enterica_subsp._enterica_srovar_Muenster_str._0315_strain_315_chromosome_complele_genome
NZ_CPO12633.1:926143.927765_Salmonelia_nterica_subsp._enterica_serovar_Cerro_sir._ CFSAND01588_complele_genome
NZ_CP019177.1:985550.988464_Salmonella_onterica_subsp._enterica_serovar_Albany_str._ATCC_51960_complete_genome
NZ_CP007222.1:3679570-3581563_Samonella_anterica_subsp._enterica_serovar_Montevideo_str,_USDA-ARS-USMARG-1903_complete_genome_R
CP007540.2:964023.986316_Salmonella_enterica_subsp._enterica_serovar_Montavideo_sir._USDA-ARS-USMARG-1921_complete_genome
NZ_GP007533.1:2478343-2450233_Salmonella_entarica_subsp._enterica_serovar_Brodenay_sir._ CFSANOO1080_complte_genome_R
NZ_CPO19154.1:941722.942673_Salmonela_enterica_subsp._enterica_serovar_Minnesola_str._ATCC_49284_complete_genome
FM200053.1:2885105-2685690_Salmonelia_enterica_subsp._enterica_serovar_Paratyphi_A_str._AKU_12601_complete_genome_sirain AKU_12601_R
GPO00026.1:2889569-2890032_Samonelia_enterica_subsp._enterica_serovar_Paratyphi_A_sir._ATGC_9150_complete_genome_R
NZ_GPO17727.1:962678-965337_Salmonella_enierica_subsp._enterica_serovar._Saintpaul_sir._SARAZ6_chromosome_complete_genome
NC_011094.1:2981049-2952839_Salmonella_enterica_subsp._enterica_serovar_Schwarzengrund_str. CM19633_complete_genome_R
NZ_CPO07505,1:4475231-4477891_Salmonella_anterica_subsp._enterica_serovar_Tennessee_str_TXSC_TXSC08-19_complete_genome_R
NC_003198.1:2626182-2626667_Salmnela_enterica_subsp._enterica_serovar_Typhi_str._CT18_complete_genome_R

CP003278.1:2900675-2901169_Salmonella_enterica_subsp._enterica_serovar_Typhi_str._P-stx-12_complete_genome

CP002099.1:2912041-2912591_Salmonella_enterica_subsp._enterica_serovar_Typhi_str._Ty21a_complete_genome_R
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Figure S12
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Figure S13

Max Total Query E Per.

Description Score Score cover Value Ident Accession

CP006048.1:492564-522104 Salmonella enterica 6680 1223151% 0.0 81.98 Query_42183

S50 52 TG CCITUTOTUCECTSTOC: 512

17629 COGGGTGACEUGAGTCGITATOGCT?
AT i A
et 5303 TOGGGTGAGACGCGTTGTTATTGLTATCHGUCCTGGCGATCAT-CGCTTTGACARCTTC

Query 8233 AMCCCECTGACCGGMACCATGRCCGCSGAATTGAGCGACCACCCCGCTGAATTGE 8292
787 s LI )

sseq1
10: ery 42183 Lrgth: 29541
Fange 1853 108764 ScorerGEBD (3617, ipact 00 et 6533/ 7969(82%, Gops 7/ T965( 14, St hus/Pus
TAGCLCATC G TGAMATTGETGACGATATARTCAGCAGACAACA

ATTTCTGAOGAGA 13211
LTI T
53 GTATCOCATCTGRGTARATIGITGSCSTAMTAT TCTCSGUG56G5A 512
CCGTTACGGRCCTGEGMAMCGTGUSATATATCGAGCCTGGTATTTGOGATATC 13271
A A A
t 913 GECCGTOATTUTCGGOAMAAGRTGGGATATGTCTG TATICGCTATITC 572

Query 13272 TCCAGS TTTGGMGATGTGLCTGTGCSGGAGGATS

TN i
ACCAGGICTGG TGATGLTGCTTGTGAGGARGGATS

TACAGACAAA

1088
TAMAGARTTTCATITGLTCCTAMTG 13448

Query 13331 TTGCAAG AAGBGGGCGCGTTGIGGARMACATARTGAGTCCTTARAT
1L
it 1081 ATGACGOOMAGIGLCSTTGCGOAMACATARTGAGTCCTTAT
L3390 TTTTA GUUGCTAGTATGAACCGTGATCRAGGT
T T
1089 TTTACGTGCTAGTATGAMOUGIGATCGTGTTATAGAATITCATITGCTCCT

Query 13449 CCCTAMATTCGGTAGCTTAAGOACTTTTGRTATITGCTTTTCCGGAT
[ AN
1149 CTGGOMTCUGGTACGITAGEATTTTTTGATATT

13508 TGAGGMCTACTCATICOWITOGTAAT TCATICGLCCTCTIGACCTCCCTATAGICAG 13567

O N A R T

1208 TGAGGACTACTCATICCATTCOTCATITCATTCACTCTCLT TATAGTCGT 1267
TGGATCANAA 13627

13568 GITATCTGAGEA ATANCGGCATTACAT!
T T
ct 1268 GTAATC GAAATGTTAGCAMA AACGTATTG
s

A
1325 CGACTOACTACC TGOS TOGAGGOSSAMGTATCCACAT

ATTATCOGTGMGTGEA 1384
13688 GUCGAGTTTTCBAATCCEGTGATGATGTATICCAT TAATGCTG 13747
XD A N LA

(GLGGARTICGCTAAT ATGCTGTACTCCATTGT: ATGCTG 1624

Qery 13748 CATCTGRCSCOTAMGCATITTAT T 13607
VT
1445 CATCTGGCCGTAAGRCGTTTTATCCSGGTACG TGLCGTCCCECTATTGOACGTTGAT 1504

Query 13908 ACTGGCTGGAAATTCAGLGAGATGTACGAGTTT TACGT 13857
AL
1505 ACTSGTTGSAMTTCCSTGAGATETACCLTTTCGIGATCSTS TACGGC 1561

o GG GCATAVMACCCSGAAGGGGTGGUGATGGRCATCAACLLGTITGT 13527
AL
CETCCTAMAATL LK TGRATCCEATOMICCTTICT 164

5 T EANATALCCATA TR
B O T AA
CAGGTACGCTAMACACLBAATTATGAAANLGANGGRTTS

T 1684
e MO e Ao T L ATCGOGTGEC 24047
VT
1685 MGTACGOTTTOATGA0GUGTTGGCEGUGACIGGIGA ATCCoGTGS 1744

Query 14018 AGBAGCECATITATICTITCCGCSATOGTTTTCAT TAANAATCAGOST 14107
N T
1745 ARAGACGTATTTACTCCTTTCGTGACCGTTTCCA

1CAGCSG 1804
108 CCGGACTGTGGOATAACTACAACGGACAGATTS TTCGCGTATIC 16167
VLT T
CHGAGTTGTGGSTACTATACGTCASATTATAAGCGAMGTATACGCGTCTTC 1861
CCGCTCTCOAACTGOACTGAAGGATATCTGECAGTACATCTGGCTGRAMATATCGAC 14227
A
I AT TSI TOAC 1924

ATCGTGCOCTGT: TGCTGATS 10287
Hmmum ML

stit 102 TG TGCTGAACCCOSGTTCTGGAACGIGACGSCATGTTGATG 1984

A i ARG IGATTAMAMCGLATGGTG 14347
VTN

Stit 1985 ATGOTGGATGACOATCGTATCEATCTCCHGLLTGOCOAMGTCATCMAAMGSATGGTG 2044

Qsy \TGEGOASA 24407

T

stit jccecay oo 2100

Qey TCAGGGOGCGTS 14467
T X T

i 21 oA TeeTTCY TG 2164

Query 14468 ATTGAOCGOGACCAGHCGGACCCATGRAGCTGARGAACGTCAGGGGTATTCTAAGEA 14527
L NS T T A

Shit 2165 ATTGACCUBATCAGGGIGOTCGATGGAGL T TATTTCTANGSA 2224

Qllry 14578 GOGCATOMCACGACACTTGCACACAATTGCTS 10557
R

SHit 2225 GUOGATGACACATACTTGCACAACAAATCGLAA T GAAGGOGECETG

e AT A AN TG TTACTC ST 1687
N L

Stict 2285 ATGATIGUCOMCAGCAUMAMECCTSCTGLITTTTTTACCTGTGGCAGCGTTGATEAC 2344

Qlory 14618 GHGAMMAGEACCLTGATTGTCECTGET ATTTATGAAGACEAG 14707
A

Shit 2345 GOTAMMAGTACGLTGATAGOTCGTTTGCTGCATGATACTCTGOARATITATGAGATCAG 2404

Query 14708 CTTTCATCGUTGCAGMCGACAGTAMACGCACGATA TG 14767
VT

Sbit 2405 CTCTCTTCTCTGATARTGACAGTARACITCA TG 2064

Query 14768 GOGTTATIGGTTC TCACCATCGACGTGGCT 14827
Wi

£
58

ATTACTATIGACSTCSCS 2521
TATTTCTCTACCGAGNAG CGTARATITATTATIGOGGATACTOCCGGOCATGA 14685,
A
TACCGTATTTCTCCACGGA AAGACGAMRATTTATIATG

TGA 2563
TCCTGCTGAT 14546

GOATACACTOGCANGAT
T ]
AARTATACTCGTARTATGGCGACCGRGSTCCACCTGUATCTGECGATCCTACTGAT 2643
647 CGATCLGCTAMGGUGTGCTGRATCAGACCCGTCGTCACAGCTTTATCTCCACGCTACT 1506
VTN

o8 G

5%1 i

stit TARAGGOGTCCTGGATCAGACGLGTCGCATAGCTTTATCTCCACTCTGTT 2708
TGGSATOMACACCTGGTGRTGSLGATCAACAMATGA TAGCAGA 15066
T T
! OO AATGHAATCCATICTIGCTAKCAGA 276
GACATITAACCECATICGIGAGACTAT. 1516
ek
51 GALCITOCTTATICGTGAGATT T 2823
127 GRATATCCGGTIT
NI
3 GOAATTCCTTTGTCO0GCTTTCGOGCTGOAAGGGGATAAT =
ATGTCGTGGT: e 15245
RN
CAATATG TG TAGACATAC 2342

TATGTGAACCGACCGAATC. 15305

ACGOTAGITGATACTCAGCCAT
1L T
55 AT TSACTICTACSTMTCSCSHMATE 202

TAGGGIMOGG

TGGATTTTCSTGTTATGXUGUACHLTGRCCTCOGGT?

it et
TTGATITTCGGG0GTATGCGGCACTCTGUGTCTGTAGUTCARAGTCGGAGAGOGCA 3062

365 TOAMGTGCTGUCATCCGGUTTGAGTCOAGCOTGG0GCGATCTAACCTTTGATGRCS 15425

T

e oAU ATCCTA TGOS

Sttt

5*3 5*3 5’5 g4 54 8¢ 5*55

ATTTACKGGMGCSCATCLGGRTGAAGEGAT
i ot

5720 TTAATCTGACCTTTGATAGCCGCTGGTGCTGRATACLTAT
YN AT
OOy TCOGETGACSS 3476

Shit 3123 ACAMIGAAGAAGCTGTGUSGGUGAAGCATTACCCTGGTACTCANCGACGACATIGATA 3152

Qlery 15186 TCAGCIGGGGTGACCTGCTGCTTGATECCGTGA A GCGTTACCTGUGRTAGUAGKS 1
(AT AN}

Sbit 3153 TTAGCCCGGOGA s 230

Query 15543 CTGCCGTTGATGTGTGTGGATGAUGGACACCGTIGICGLCTE TACSACA
T AT

Stit 240 TACGACG 3299

Qory 15603 TCAMAGTCECCSGTANGANGACCCGCGCACOST-T-GAT TACCAGATIGA 15660
LT ]

Shit 3300 TTAAACTTGUGOTAAGAMACCCECGC-GUGTATCGAGGCTATTCCTATCAGATIGA 3357

Query 15661 TATTATACCTGACCACGTGATG TGAAGUGT-TGCCGCT 79
1T T

Sbit 2358 TATCAACANTCTGACCOMCGAGACGTCGMA GTCTECCTTAMACETATIGETCTGS 3416

Qsy TACGS 15779

Stict 417

Qy 15

75 GO TGATATATGHECEETGHECARCBTTAC IGGTACTS 15239
ek

I
S 3477 AT TATCCACCOATTCAACTIACCSTUUCCCIEUAGSIGESGs 35
Query 15640 AGCEAATCGICCAGEALC
L L
Sbit 3537 MCTGATGACECGGAGGACGCC CGTGSAA 3500
Qery 15698 TAATGOTTGRTGEGTCGLCATITCOCGCACTC CTGTGRAGGAA 15957
NN S T AT N
Shict 3555 GAATGCGCTGOTACGLCGTCAT ATTTGCTGGGAGATA 3654
Query 15958 ATAATGGOGCTGATGACGAMACGTCSTCTGGATECCATCCTGTTACACCECAMCA 16016
I L
Stit 3655 AC ATGUUCTGOATGATGASMCGTGGTCTGGOACTCTCATOCCGITACTGIOGECGAC 3713
Query 16017 GOGGGAACAACGCACGGTCATCBTGGTGTTGTGLTGTGGTTACCGGGCTGICTGTIC 16076
(LN AR
Stit 3710 -COTGACAGCTCCACGUOALIGTGGCBTGRTGCTGTGGTTTS m
Qllry 16077 COGTAATCTACGETAGCAGIGGGCTGRARGAGGCSTTC TGRBAGTGAGTAC 16135
QxS TN RN
sbit 37 TCACGTGOUSGGGCTGRANGAGGLTTACATCAGCGTGRCGTCAGTAC
e O AT CACCOETOTCCHGATTGOETTA 156
TN
Sbit 3833 CTACCTGTGATGGTGATANTGTGUSCCACGGTTTGTGCUSTATITAGGCTTAGCGA
Query 16197 TGOCGATCGTS TATICGTCGGTT TGO GE 1625
T T
3893 TSULGATIGIASAGMITATCOSSCEGTAGSCGAMGTOECCAGOCTGATGGUSGACGE 3952
16257 GHSTCTTGTGTGTTGACIGECTITATCTCTCCACA GSTCCS 16316
QT AT ETRTTRT
e 353 GGG TGGTAM, 4012
FGGCACGTG 16375

7 SRCeaTCeT BT
HIHHH VTN
TATGTCANTACGCCGCTGCTATCTG 2072

o ST A CETETAT TGOGCARTTT 16436
1 I T
it 4073 TOACHGESLGATCCTAMGGGTTGTAT T 4132

16137 ATTGATICGGTATACSMIGOSCCTGATOGCCAGAGATTCACCTTGATGGTGA 16496,
WL CUTTT T 0]
4133 TACCGOATUSACGUAT TACSAAGOGLTGACTCGLLACAGGTTCATCTTARTGGTGA 4192

Query 16497 ACANTTGGTACAPATITGGTACOCCAATTATTAGACCTGETC TATIAT 16555
AL A
TACARTITGGTITCCOMTATT TATIAT 252
TTAGAT 16613

e 7 AT CConTGTIGTEBToN G
AL I D
PACTACHCCCTICRICTNCCTOMSTASCATII 4512

18 ATGCTAGGECATICATTRIATACKAGTAGAT
I Moo
ATACT TCAGVGGTCAGACGLCTTCA

GAC 4372

iyt el e Rl

PRI NN TN AT TN TN R T
4373 GUCACCAGTGOATTOCGGGGGGTEGTCGGCTTTGTGTCH

Query 16731 ATICCGTTTCTGATITATGCCCTAACACACTCTTTTCTTCATITATACCTGRCCCTTT 16753
VT

et 4433 ATCCLTTITCTGCTTTATGGOCCTAGACECTGTTTTTTTTOCTCTATACCTGGCECTTT 492
159 TATT 16849

M T ]
1493 TTCCTCSCGTTAATGC0GGTATCGTGATTATC GC-ATT \TCTGCTGGT 4548
Qllry 16850 GAAGGGECTGTIGCTGTGAGCATIACCTGCACCTTACTGGTGATIGGRGCGATGITIGS 16509

[T O A YA

ct 4549 AAGEGOAMTACTTTTTAGCATONTGTTACTCTACTGGCCGTAGGCSCGCTGTTCGG 4608

Query 16910 CECGOTATITCTGTGBTTGITGRGTT ATCCTGATGT 16569
WL
4609 CHCGITATITATATGGCTATTAGGRTAG-A- CSGGTTATC-AC-T-GCG—

52
GITCACTCTCTGRTCATAATICARACEGT: ATGITCTCCITACAC 17029
LT
653 —CCCOOTATATTOWICGTACCATGAGATTA TACTC a6
17030 GGRGTATACT TS 17089
oI
707 GOGTATACTACATCCGGUMATGTGGTACAT ICGGGCARTORXG 4765
ATGTTARTGOCGTTTTTCAGGGGGC 17149
b i
4766 T TGARTGTGGAGTCA CAGAGGALGTTATGGATGAT

wn
Query 17150 AGGATGRGTAMCTAACGETGETGTGCTGGCTTTATTGATCTGGCTGAGTATICGETG 17208
QI ST LN
3 AGGATGGOT!

a3
0 T GO ATAASICE T CARC AT LA 17260
TG A T
T MG CATAACC ST CATACICCTCCOR0S 193
OMGCTACGACGUGAACTAMAGACTANCSAT TTGACGAT 17329
HHH VI T

54 OISV CCLCTICCNTOTTTCLCNATISIAT 53
Qlory 17330 CTOATEGIGGACAAGAGCTAT TGACTANG 17389
YT
ct 5004 CTOMTGGUSGCAGOAGGTAGAGGAGGUGIGIGCACGMACTTAGCATGACCAAA 5063
Query 17350 CCGGGIGAMCCTTTTATCGTCTGITCCTGACGEGTCT FOAGACTGAGG 17248
W]
5064 COGGEOGAACCTTCTATCRTCIGRTGUCTGACGCCTT

ACSGOGGS 5122
Query 17249 GUAMATAATOGATARACTTCCAGGGATTTAACATGGCAGCCACTITATTGGACGTTTG 17508
LT
5123 CCAMCTOATIGATAACCATCLAGGATITARCATIGAGCLACTTTAT s
IAGEAGTA 17568

Query 17509 CGOCBTGSTECCGGCTGCGGSTTTGGXCGICGAN
LT T
5155 CSCUTGOTGLIGACGGIUGGAT ITGGUUGUUGARTGIMACAGAATGTCCTARGCAGTA 5242
17569 CTCTCTATTGGOAMTAARCATICTTGACACTCGGTTGA CC 17628
[ T RN

Query 8173 ACAGTAAAGGGTACGGCTACGETACGCTGGATATCAGCTC
LT TN
25912 ATGOTAMGGTTATGSTTACSCOACSCTGGATA

S0
Query 17688 CACTCGCCCOGCATCCGOMATTACCTAGTGAT TTCTG 17747
VT T
532 CSCTGGUGMTATCIMATCACCGTGTGRAT rGATICES 5421

Qlery 17748 TCCTIGCTGRTTTGUANGOOGAGGTGAGEC CAGTIGEGT ATGACGCGC 17806
LI LT
5422 TITTGGXCEGRTTACGUGTTGOMAGGLGCAG

Query 17807 COTCCGTGTCTGATNGATGATTT
LI T i
5181 AGACCTGTTTGOATCAGGAT

17867 ACCGACGOGATCCTGGMGRCACCAGTACUGACACGAT.
B TR N
L ST ACTICCOTOGCOANTS

50
ATTGCCCATACGRTCBATOGACCATIT 7985
\IH A HHHH
TACCGTAGAGIGOGCGATTT: =
T 18045

oo TG AT
L A U
4 568 T TCTOTACATOTCTGACCCTOTMOMGCCCCROT 5719

TACGGATGAGGUCTCGGORCTGGAATATTGEGRCTT
o e
ST T AT TGCCCCLCTGTACNGTC 77
18106 GACTGATAATATTAMGTAACECGTCCAGAGEN ATTTTATCTGAC 15165
T U

578D CSCGATATATCARGOTCACCCOTCLGGAAGATCTGGUGCTGECGATTTTATCTGAC 563

TACACGAT 18225

T T T

5600 COSAATATCTACAGHAGAGATATGIGHAT IACACGCG 5809

18226 TTTGGOGGAGAAGGUCCAATTATCATIGRTGATGTGCGCATCCOGTATGARMAGATTG 18285

A AN R A

5500 TTTGG00GAGAAGGACGATTATTATTGALGGCGTGUGTY
TG

18286 CTGGOGCAT 185
LT
5960 TTGG0GCATTCGATGRCBATGTGGGTACATGLGCTGACGAT o
Query 18346 GCTGOGCTGRGGEATATCEGTAAACTC TARAGGTGCL 18405
VLT
6020 GUGGOSTTOECATATCIGOMCTCTTCCCSATACCATCOGSCATITANGSGAGCS 079
18406 GATAGICGTGAATTATIGCGTGAGLLGRCEGLGTA TATACGCTT 18465
UL
6080 GATAGCUGIGANCTACTCGTGAAGCLTGGCGTCGTATTC IACACCCTC 6139
15466 GOTATOTGOATGTGAGMITATIGCTCAGGCGCGAGAT. ATTCOGM 18525
R R
6140 GGOAACGTGGATGTCACCATTATTGCGCAGGLGCLBARA TATTCCGOAA 6199

18526 ATGCGCGTGITATIGOCBAAGATCTCGGCTGOCATATGGATGAT

T T

200 ATGUSLOTCTATCOCLBAAGATCTOGCTECATATGATOAGGTTAACGTGAAGGCS 6259

Query 18585 ACCACACSGARMACTCGGTTTT ATTGCCTGTGAMGASETG 18685
T T
€260 ACGACACSGAVMGCTCGATT?

IGCGAAGGGTC 6319
185% GUGTTACTCATTAAGGCACCGAMTGACTGTGTTTGACGATCTGACTATCTCCATGGCA 18705
TR RO AT LR
6320 OO TGATGGGIGSAMIGASASTTTGAAT

=)
18706 ARCCACTGOGCOATGACGTCCTGMAGIATCIGGAAGACTTTGTTGTCGTCGAAGATT 18765
WAL T
6380 ACOACAGATAGIGOATTGLTGAMGISAATCLGGAAGAT T 5139
Qlery 18766 TAGGCTTCOAACCGATGGUGANGGAGUATGTTTTGGTGCCATCCTGAMACGGTT 18825
VT TN
640 TAGGCTTTACGUGATGTGAAGLBAGCACATTTGCTGUTATITTGMAMACGGTT 6450

Query 18826 GIAACACCOGTTTTGTGGCTGACGCGCTGROGAAATICCTC 1a88s.
VLT
t 6500 GOAATACKLETITTGTCGCTGALCECTGGUGMATICCTGAMATTCACGLTCGIGAS 6559

18896 TAGEAT 18505
U T
6560 TOAGCTTTGULGGOOMAAGATAACACGILETTS IGTGCS060606 6619

18946 TACCGGECMTGCATGECTOATCTAGCAMTTGAGCTCGAGECTGTAMGTTCTIG 19005
Ty TR AT
6620 TGICGGUAMAGATGLLCGAT &
Query 1906 AGTACGOGCSCCACAAGGTAAGETGAGTTTAGGGGOGCTGANAGECARCGAATITACGE. 19065
VU]
6 ANTACGUSCOTACAAGCGTMGCTGCOTTTAGECECGTGMAGSCATGCLTITACTC 6739
19066 TGOTOTIGGTGAGTGAGCGASCGARAT TTAGES 19125
VT T
6740 TGOTGTTGUGTGAMATAGUGATCEICGUSATGTCSAACACGATIGCAGECGATICGCS 6755
Query 19126 AMCGGCGTACCGAACTATITTGGCECTCAGTGTTTGRTATCGGCGGTAGCAACCTEC 19155
VLTI
6500 ATGOUGUSTELGAACTATTTTGTGCACHACATTCSGCAT

=)
19186 AGRGOUGCTGOSCTGEGUAAGLGATGLGC0GRTGUCGATCEATAMCGAGIT 19245
VI T T
it 6360 AGGGCOLTGUGCTGGUGOMAGTANCGGCCCTOCCBATCGCAATAMCGIAGTT 919
Query 15246 TITGOTTOTCGGUGAC0GTAGCGUGTTGT TANTCAGATAGT-CAGTGAACGCTGaaa 19304
U T
€620 TTTGGITGICGGUGGUSTAGIGCTTGITTAATCAAITGTTOACC AGCGGCTGMG 6378
19305 amCAGACTTTAATCARGTTGTTGACGGOGATGIGTACAATTA (=
W
AT TACMTTAGOSEGCSTEGMEC 7038

Query 19365 TGGTTTGICECCACACASGMAACACACTGAATT TGAGMAGA 1921
U T T
TGGTTOG OO GAGATC TGAGAACTGCCTAATT TAGACGAMAMAGAG 7058
19425 TTARTGATCACAGCGGCATT o0
o L
G 7158
TATIGCG0AG 19504

frega vl ettt

Bt N

S50 75, S TGO AT ICTCCTOTGCTCHGN 215
19515 AMGTCRATGCTCRCETCECECTATOTTGCTGTATCCAMCUTTANGCTGAACTGS 19604

T L PEE

TS TR (SO HIATCTIACCCOMMTAGTGNCTCS 77

19605 TGGATGACGTAACCGTOGAGITACGCTTCTGACTS
X0 O B SRR STRTT

TGSBATGACGTTACCSTOSAGTT
o ot GG TAT AN GSOTGATTATCCCTATATGE CASARCAATGA 19724
LT
7339 GTAGTAAGGGAACTGATGACACAAT TATGCGCATAT TAACGATGA 7356
TGACGT 19784
e T
7295 CRGUGTICACEOGLRGTATACA AL TGGUSMAGICT IGCTGATGT 7458
19785 ACAGGTGATTGUCCGATCTANCCGCAGTGECGCGTCTARCTC
LT T
7859 ACAGGTCGTAGIUCISATOSTAACIGCAGIGACCETCTATC T 7518

19845 TTCACTTCGOACCTTTACCTS
WL T T
7519 TICGCTTOGTACTTTTACCTTTGATARTGGCGATATOGCTGTACAGATGGGGACGCGAC 7578
Query 19805 CGACTGCBTCTATCTGGGOTGAACGCATTATGCBTCCECITCLGGACATIGTCGTITC 1995¢
IO M RO
7 T I G AT TAIGCEICCCCOCGGTATOTOTC 758

19965 TGTATTAATGCGGGICCTAATCTC 200
HHHHHHHHHHHHHHHH\I\IHHHHHHHH

7639 CROTATTAACSCGTIGANTCTGGUGATGATGTGATCTATTCCGTACTGTCGCEGC 7656
20025 GOCANTGBAGGTOGTOAT TGGCATA 20084
T T

7699 CGIGATGAAGATCSTOATCICGGCTTCUGRCATTS TACGRCTATCA 7758

Query 20085 ACACTACGATACTGCTGXCGCAGTAACCTGT-COTATCTTACGGGCECTAGTCBTGAAC 20143
VT
TGACTTGGURCTT- TAMGLIGGGAGE 7817
20144 O3CTGCSCACCEGTCGCATTTTGATATCAACGIGOCGOATITACOGCTGRATCAGATTA 20203
VLTI T
7818 COTTG0GTALIGGOGTATICTOMOGTGAATGTCCCGGATCTACCTTAGGOAGGTTA 777
20004 MGGTATICGCOTCACGUGCTGIGCAGTOGCCAT TCHGGTTATICCAGASE 20263
W]
7878 AAGROATTCEBTACTSLTGTGTAGCCECCATCCAGGGATAAGTANTCCCGCAGE 7537
Query 2064 AGGACTIACHCGTAATACECTGTACTGGATOGSGCCACCRGURAMAGIT s
L
T PTCTOCCCOCCORTMTISTCES 797
AT I ATCACGCCGCTGRATS 20383
R LT
T AT AT T TG 6057
203

20384 TOGATTTACCECATACGGUGIGATOMGTGRTTTCTC
oot
058 TSGATTTANCTICSCAASCCGCATGATG TG TCAGACTGGTT

s
20444 TOGACACGOANTGGTAGIAGACGCGTA 250
VLT I
8118 TTGGUATGOMTCGTAGTGGACGTGTACAGRCTCITCTTC

Query 20501 CATCAGAGATGAGLTTGTCCTCGAT ATTCATTGA 20563
WL T

8178 CATCAGAGATGAGOAGGTGATTAAT TTATIGA 8237
20561 TOAGGUGTTTGAMCATANGGOCTGGGACATATIGACCTGLCGAT 263
L

238 TOVIGOSTTTGACATANGECCTSGGMARTATCGCTTTGCCEAT! 8297
20620 G IACGOCGOAGTC. 20683

ATTTCECAGCCTTATATGGTTGOGCGAA
L L
CASCTAATCETOC TSI TOMITACGSOM 557

sty ATTGGTACTGGCTCTGGCTACAGACGGUGAT
i
358 CAGGGTGLIGOAMTTGGTALCGRTTCOGGUTATCAGACGACSATICTGRUSCATCTGGT 8417
20003

Query 2074 GATCATGIGTGCTOCGTGAGIGCATTANAGGTTTGAATC
R AT BT S
T AT 87

5008 SAAETGATT TGSTGAT

gt e

8478 GAGUAGCTCOATITACATAATGITICT TGO £

20864 GOUGUGAGKCCOGTITGACGETATCATIGT TCCOGOGE 20073

KT TR

ATTCCTACOGE 8597
208

20900 ATTGATGATGOA AC TGGATGAGEGIGCA
LIV
TG -GOACHGTTGGATOGECEGAT

TGAGEAG 865
o T TG COET BTG GOACOMTTATTATGNACISTSOARELE 21011
L T T S
e 958 OO oo TG 75
TAGTGARAGGGGAGCTTGOGTAGATAGOGETGE 21080

s

5716 GTCSCTTCOTCGTTAGTCANGOGAGACTGGCCTAGTTTGCCCTGE B764.
Fango 2: 3767 to 26869 core 2833 BS(1534), Bect 00, dertes 2584310786, Gops7/3107(0K, Sk
Pus/Mins

Query 7215 TICCCTTTTAATCITGTTGGGATTTCTCTTTGTTGEANTCAT 7
Ty T
2689 TTCCLTCTTANTTTOTTGAMTTTCTCTTTSTTGUGAGATGGTCTGAACTAATTGECT 26810
7275 AGCTGECTCACGGCTTGATCGATACTCGBAAA TTCCOMCCTTTACTTT 7334
O R ATCTA T
GOCAGCITGACTTGTTTCGTCAATATITGGANAA TACTTT 26750
TACTCITCG 739
T T
26719 CAGHCAGAACTTGACTTCLTACLLTCALTGACATTACGAT 25600
7395 CIGGATIACHT TC 7454
DT
26689 CTGOATTACGTAGGTTTTTTCOTCAMCTGGCTTTT 2630
7155 TOGATGATCGTCAMMCTATGT
BRI BTN NI
26629 CTGTGOTCATCGAMAACAGTGTAGAGTTTT TCGAVACGATTTT 26570
5 TOCAGMCTACTGAGTTCAGECTTAGAT TGATARTANAAGCCTG 7574
o iooitnittimonit i
2 TGV ATTATIVC TSGR 2650
ATTGAGAGITGTITICAAGCATOACACCATTG TAMAACTA 7633
ittt oo
80 2502 TGO CTOTTATAS GATGTUGMICT 2652
ATCTATCACACCTTGAGCTACAT ATGTTTATATGGGTT?
A LA T
26151 ACCTGTCAGATTTTAGACTACHGGTGAGCTS TATGTGAGTTTATAA 26352
(GGGTTACCTAGGGCCATA TGAVGMTTAMATARTGAGTAATCARTAT 7753
NI
TASNATCAATAT 26332
TATCTCA 7812

o
GAATGAAGACA TTGATAAGACTTCTCTAGCATACACCGAT
L e R OCT P
26331 GAATGAGTCATITGATAAGGACTTCTCOACCAGACCCOATGATGEAGCAGTATCTC 26273
7813 AGCTGAGGTCAGCACCCSGAMTACTGCTGTITACCGOAT TACGAC 872
S
O AN TG TACAGE 26013
A CA G IOMACECOTTCAGTGETTGATATCTCCCTACAACERS 7550
\HHHHHHHHHHH\HHH\\HHH\HHHHHH

TATGACGACUAMCOTGGTCGAGTTGCTCGATY 26153
oA AN CEEGHTGSATIC TGO AT 552

T LA
et 26152 GLRCATCGGCTGECGAACCTATCCLTATGGUGGGTAT. TAGMAACT 26003
ATTGGCGATC 052

7993 ACCTCHCOMGCTGOTCAATCAGGGTGAGTCCGTTGLTATTTGTGMGAGAT

VT

26092 ACCTOSLSAMACTGTCANTUAGSGCBMATCCSTCBCTATI TGCSANCAGATIGCATC 26033
TGICACGOCAGRCACCA 8112

F IACGTAT
T
26082 CBOACCAGOMAGGTCUGTTGMUGTANGGTCGTGASTATCG TACGCCTGECACTA 25573

8113 ToGToN TCTGGCHG 3172

UL DT

25972 TOAGUATGAMGLLCTGTACAGGAGLGTCAGGAT TATCIGGCHGS 25913
TGICAGTG 8232

25853

4 2 I NN TOSCSICCANCLCECOMCTET 29753
TOTATGCCGAGGATITTGLCGMACCTCCTGAT ToCGTCaTC
BRI AT TR YT
TOTATECCOAGATTTTGCTGAATGUGTT =7
AN ACCCCCCSTAGCATTAATCSTCAEA ST
LI
et 25732 GLLGTTGTGGGAGT TGAGATIGATACCGCCCAGCAGTTAMATCTGIAGTICGGTA 25673
£ ATGCGCTG0GGCT 472
AL
72 AT OGO TGCATAGTCCOGCASCT 25613
8473 GICTGCTGOATACGT TATICGTOCATCA 8532
T SN TR
25612 GELTGTTACAGTACGTAVAGATACCLAGIGACCTCCCTGCUGCATATICGTICCATTA 25553
2

533 CATGGAGIGTOASCAGGACAGCATCATCA
LT
S 2 GO OETATAT G CIECKTE s 5
593 TOACCAGAACCTOGGGGGGATGRAMACACGCTGECTCAGTACTCGACTGCACKG 8652
\HHHHHHHHHHHHHIHH LT
AT TGN s 25433
s AT TG TGOS 8753
gL TN
2 TGS TR TCOTCOATOTACCAMTACES 25373
TACCACCAGCGAN

FCATOGAGIGCACAGHCCATCGCSCECTCAGEAT! A 71
T T L B
ACATATIACST-GAACGCAGAGACEAT

=

ICAGTAGGLGATCTGGARCGTATT £
VT

550

STTACCCGAACTG 8891

8632 ACTGOGGOCGUGATCTGGXELGTATGEGTCA

LT T

2553 ACCUGBTOLOUGATCTOGUCCOARTGUGTCALCTT

889 CGOSCACMCTGGMANCGT:

BRI TR ATHTNATIN
25 S TSy

Attt i

213 AT TCMCCCCATATOACCKSTTACTS 247
GTACGTGACGGCGECGTCATTGLCCAGSCTACATGAGAGLTTGA

O T T )

4 2073 AT TGN OMACCIGS TGRS 2010

IGGCTATGGUGCACGOACTACCTCACAGACTGARA
S L AT
25013 CTOGACGIGCATTGATTATCTCGATCRTCTGGARAT I 2095
9132 GOICIGOACCCCTGAMGTAGATITACLLGIC ATTCAGATCAGE 9191
VLT

2953 GOGCTGRATACGCTGARAGTCUGLTATACGAGGTACATGGTTATTACATTCAGATTAGC 24854

Qsy ATTGAAMACGLC 9251
W 00
24893 CGTGGTCAMGCCATCIGGIGCCCATCAATTAT 20
252 GACGTACATTATTCCGGACTGAAGAGTY e
T AT
20853 GACCTACTTATTCCTOAGCTTAMGAGTACGAGATS .
GGG TGGAAMACAGCTGTAT e
U0
24773 AAAGCTGGOGKTGOAMACAGCTATATGALGAATTGTTTGATCTECTGTTGCGCAT 24734
Query 9372 CTGGCTGATTTGOACAGAGCCCAGCGGCTGGCRGAGTTGRACGTGCTGGTCACCTC 9431
LTI
2713 CTGCBATTTAAGAGASCCANCSCCTSGIGSAGCTGEATGTGCTGGTTARCCTG 24654
TCACCGATAAACCCEGTATT 3491

9422 GUGAGOGTGCTTATACCCTGAATTACACCTGTCCGATCTT

VLT ]

S 2160 TGO TG ATACCATAMCCOTATE 2594
TATOGCC 9551

CGTATTACCGAGGGATGLCAT.
P AR
ATTACOGAGGTOGCACCCEGTGRTTGAMGAGGT TATCGCT 24534
e OO TR IO ARG TGN 166G 9611
T

9672 TACGTTCCGACAGMIGTCGAGATCEGRCCTATCGAT
R Ty LT
20413 TACGTTCCEGUGAMCGTEAAATCGLCLATCSACCGTATITTTACCCCSTCSGC 24350
Query 9732 GUGGIGGATGATCTGGCATOGGGICGTICCACCTICATGGTAGAAATGACCEARACIGEL 3781
AL L
5 OIS GGACCCACICS 20290
TTCTGCATACGOCACIGAGMOAGTCTGGTGCTGATGEATGAGATTGGACGISEC 9651
L A T
20293 ANCATTCTGCATANTGUCALGGAMOAGTCTGGTATTGATGGATGARATCGGGCCGGT 24234
985 ACCTCCACCTACGACGRCCTGTCCTGGCATGEGATCGCAGAMATCTGGOGAATARA 9911
U
21233 ACCTATATGACGSECTETCRTTGOCCTOGCLTECCGAGMICTCGIGAIA 24174
Quory 812 ATOAMAGCATTARCTITATTTGOGACCCACT TACCGRAGAAG 9671
VLT
24173 ATTAAGCGTTAACGCTGTTCGCTACCCACTALTTCGAGCT TACCGGAGARA 24114
Query 9572 ATGGAGECGTCRCTAATGTGCATCTGGATGCGTTAGASCACGSCBATACCATCGCTTC 10031
WA T
24113 ATGOAAGGCGTGGUGAACSTIGALCTGN ATACTATCGOGTIT 20054

1032 ATGCAGHGCGTGCAGGATGGUGOGAGAGCAAGAGCTAT oo

O TRV

21053 ATGEACHGUSTOCAGOATGCECSGMGTAGACTT 23991
IGRAMGC 10151

1092 GCIGASTACCOMAGAGGTGH
AL
255 AT

AT AN AN TSN 211
A )

S 2 AT CCOOCCTSCAICCMTTETIOCTO: 2870
10212 CLGGAAGAAACGTCACOGCCGTTGATGAGCTGOAMACCTCGACLLGRATICGTARCG 10271
O e A e

S0 237 AT T OGNS 7514

10272 CCTOSCOASGGCTGOAGTGGATCT A 10318,
L
23813 COAICAGGIACTGRAGTGRATCTATOGGCTC

IGGTGTA 23767
Fange 3 887410 10655 Score 2052 (111, xpect 00, et 1561/ 1783889, Gops 12/1783(0%, St s/ Pls
GCTTGCAGGTGAT T TITTCCTGGRSATARNTGA 21201

T T
8571 GUGITGOACGGTICITACGIGALTGRTTGTAACCAMATTTTTTCCTGGGGGATAMIGA 8533

21202 GCCGGOAGICACMATITACCRTTCECGCA TAT 21261

VLI

93 GUCGOGAGICAMATTCACCGTTAGTCECH TAT 8993
TARCGGTA 21321

21262 GECTGAAGITTGTTCAMCACCTCGAN
VT 0
SETeCCACTTACCITCCTORACCCCCCGCOSTUCTTCTACCATS o3

GTGCATCANCGACACCAGTTCTGECATGCTGH TGGGCTCGA 21381
O L L
04 GTTCBTCATCMATACCAATICISGGATGITGA \TGGGCE0EA 9113
1382 CGTCG-AC-AG TACAGCAGACGCACAGAT e
VLT ]

Shit 9114 COCGCANCAACGOCGAACAAGOGLCGARA TAACGE 9173
21435 AGICACECAMTCCAGCETTTCTOMCAGCTOTGCAGATGGMAACGITCSTATTG 21495
T YA
9171 AGCCATGCAACTCAACCGTCACGOAACACGTGAGATGGAAAT G 9233

Query 21496 TATACAATCGTAAGTATGGGARTATICCGAAGGTAGLT? TACCTATA 21555
VT

TACTTACA 5293
2155 CTGITAGUMGGIGATACCCTTTICTATATTGLCTGGAT ATTICESTG 21615
LT
9291 CCGTOAMANGGTGATACGCTTTTTTACATOGUCTGOATT TTCCGCG 9353
21616 ACCTOSCACACSCARTACETTCCGGOCCCGTAT TGTCGGTOMACTCTGC 21675
PSS T TR
NS CCTATIC T
AAGIGGGUAACGOGICTC e GOSN ACLEACROSATS 21755
\I\IH\HHHH\IHIHHIHHHHH\HHI\IHHH
ATTACTGCGGMATGOGTCACCCAGECSGATS 9473
ams

73 AT TCEANA
T L
S48 G CACHCATICICACTTIAWATCOCTTIGACTICOICIC 953

Query 21796 ACCAACARTTACGTATTCTGAGATICAGGTGAACAMGTICTS
I
953 A CAATTACSTATTCTGAGSCTAGSTSAACAMGTECTAACAMAT

TGTTGCcA 9583
21856 ACAACAAGCCTGCTGGGACTGIGGTCACARCECCTGT TAGCACRA 21915
VT

955 AGAACAAGOCTGCTGOOACATTGTCAGAGCGCCTGTA TARGOACGA 5653

Query 21916 CCBANTCANCTECMIGCTCACSTCGACTAGCTCSCATCTCTACTGROSCTGRCSA 21975
W T T
CCGAMOCAMTGANGCAGTACGTCAACCAGUGCGLCGAT

o
21975 CTGACGGOMAGTGATCGMAACTTTGUGGCTS ATCRACA 22055
PN AT
CORATGRCAGTGAT TAAGGEATIGAC 5773
TATGCCG 22085

TTGOAGGOAGCAMIGRACAGGLTATIGTCECRACOGAGAT

LT T

T T AT AT AT
TAATGIGCTGOGTGATTACGGT TCAMCATANCGATGRTTACCTGA 22155

A T AT

t 9534 GTAACGUACTGOTGGITALEGIAATCTTATTATCATCAMCATAACGATGATIACCTG 5833

215 GLGCCTACOCOATACGATACAATGCTGGTCGRGAMCACAGAAA 25

VLTI T

9B GTGCTACGUCATATGATACGATCTGGTCLGOAMOAGGMGTTANGECSGSE 9953

22216 AGAAATAGLTACCATGGSTAGCACCSGNICCAGTICACACECTIGCATTTTGAAATTC. 22275
LT T T
995 AMAAATCGCTACTATGGGTAGCACLGGOACCAGCTCTACACGCTTGEATIT

IGAAATTC 10013
22276 GTTAGAAGGOAMATCCETAMCCCGCTGGCTATITACCECAGCGATARTTAGGCGGAR 22335
L T
10014 G \TAMGCSGEGEAN 10073
2233 CCAGGCTTTCACGIGLTAGITCCGT-TAGGGATCACGGATS TATGAGTC 22394
T
10074 CLAGKCTTTOACTTGUTAGTTCUOTOMGGGTCCGSGTAGGAGICAC TIATGAGTC 10132
2395 AGMTACCTGUWIGTTCATGATTTAMTGVIGAT 2
T T
10133 AGAATACCTGAAAGTTCATGATTTAMATGAAGACCGARTTGA G 10192

Query 22455 AGGCTTTGATGAMAAGLCTTAGTGAAGAGGAACCCAGTGAT TGARG 2514
T SRR
10193 AT AL TGAGTOAAGAGGMCCCAGTGAT! 1025

TACCITG 22574

2515 AMGACTGTTATCGAGGRGOIACACAGLGTGT
LT
1025 MICTOTNCCOMOSCCL O CECTOTATC CCATUGTITACTT 1032

GTGAGATTGTTATTCHCCACTGTTAGAGCCGAMGMGAGTTTAT
i
A TGRGTATICACACTGTTAACAGLOGAGAAGAAGTCT

wn
e TGOS TBCATEAT AT P
A TN LV

10373 CACTGOGTGAGATOTUCTTCTCGUBTCGATOATTGAGAGT 08

Query 22695 TEMTTGCTCSTOSTTATGSOTOSTEGTCTGRCAT TTGAGHGS 22754
LT T

10433 TAAMAATTGCLIGCOG TATGGOMICGTGACTGACGTTGLTGRACCTGATIGAAGAGS 10452

‘GOANTTTAGGGCTTAT P
T R

s ST 10552

CAACATACGCAACCTGGTGGATCCGCAGACGATCGAOGGIGATTATGAACOACCE 22870
umumwmum W]

AT CATUCSATATANCCS 10512
TACGATCCTACTGECGATTCACAT TGANCGT 2917
it
13 GTACGATTCECTTGCOATICAATIGTT

g 6540 165 Sorc 4 o3, 00 [t G504, o S s
TGATAGAACTTGTGCITACTCG

10346 TAMGAWIGGICASTCTCMIGAGACTGGACTTTCTTC
ML IV T ]
L1165 TAM AVAAGICCAG - TCOA CAGACTGGLLTTTTTTG AGV GRGTACTTACTCS 11112

10106 CEGAVMGCSCTTCRATATTCAGTOCCTGAGTCTGCAGART 1065
W
11111 CGMOAGIGCTCGATATCAGCCTECGTCTGOAGAR 052
Query 10166 CCTTOMCCTOAATCTGAISACACGTCACGAGTGAGACCAT T 10525
I T T i
11051 CUTTOMOCTGAATCTGACSAACACGTTOACGCGTAAGACCOATITCACGGCCTACATCT 10382
10526 TCCAGTGTOGCAGEITCGTA GC 10585
i
1 TCOASTGTCGCAGCTICATA 1099
e TG AT A AT TCRCGATECTIGT AT 10685
TR i
IO CACACATGEATACTGTTGTATISTATCTOCTS 1072

5 ot GO AT CCaL A
WL T
4 10871 CTCTCTCCCCAS T TGS AT 10612
10706 TCB0CACCAGUGRGRTGTCTACCGAGGTAATACGCTCGTIGAGTCGRAGCATACGACTG 10765
O A
ct 10811 TOACOGLCAGCSGUOTOTCTACGASGTNTGLECTOSTTGAGACGMECHTACIGCTG 10752
10766 ACSTOATCAACCGGTTTATCCAGTIGTTCAGIA
e R TR CETET
10751 ACGTOATCAALCGGTTTATCCAGTTGCTCTGLAATITCTTCLGCACTG

10826 AGTITATGUGACACTOACGCECSGTACSCAGTAGAC 10863
NI
10691 AGTTTATGLGACAACTCACGT

082



Supplementary Methodology
CRISPR loci data collection in correct orientation:

Our study comprises 133 strains belonging to two species, S. bongori, and S. enterica, including 22 serovars
and three subspecies (supplementary table S1). These samples were primitively isolated from multiple sources,
including primates, poultry, swine, cattle, food specimens, and natural environment (GenBank database). The
complete genome sequences for all these annotated strains were obtained from the GenBank database. Only
experimentally validated sequences were considered to ensure the legitimacy of the data being used. The
CRISPR loci were identified in two steps - the annotation and orientation of the CRISPR array were retrieved
from the online database of CRISPR- Cas++!°. The upstream and downstream regions of these arrays were
aligned with the leader sequences previously reported by!® to know the correct sequence of the CRISPR array.
The arrays were then classified as CRISPR1 and CRISPR2 after verifying the leader sequence and its position
with respect to the cas operon?’.

Most strains of S. enterica subsp. enterica had both, the CRISPR1 and CRISPR2 arrays. However, all the
analyzed strains of S. enterica subsp. enterica serovar Heidelberg, a few strains of serovar Typhimurium, and
one strain of serovar Tennessee are reported to harbor more than two CRISPR arrays'®. Instead, our analysis
confirmed that the CRISPR1 array of serovars Typhimurium and Heidelberg were divided into two parts by a
stretch of 74 nucleotides consisting of two truncated spacers and a direct repeat (DR) (supplementary fig.
S1A). The two parts of the CRISPR1 array taken together in concatenation aligned well with the intact
CRISPR1 array of other strains of serovar Typhimurium. Similarly, the CRISPR1 array of serovar Tennessee
strain (str.) CFSANO070645 was divided into three parts (containing 19, 24, and 16 spacers) and the CRISPR2
into two parts (consisting 10 and 11 spacers) due to the presence of mutated DRs rendering a stretch of 91bp
undetectable as a part of the CRISPR array. Therefore, we considered the concatenated forms of these CRISPR
arrays as a single unit for further analysis. Our analysis also indicated the occurrence of CRISPR1 array with
two spacers each, in the serovars Dublin, Gallinarum, Pullorum, and Gallinarum/Pullorum. However, neither
of these CRISPR arrays were described as valid in the CRISPR-Cas++ database, and the CRISPRCasFinder
software allocated 27bp long DRs and 34bp long spacer sequences. Likewise, the CRISPR2 arrays of serovar
Typhi and serovar Pullorum str. S06004 identified through our analysis were not detectable by this database.
The CRISPR2 array of serovar Typhi possessed only one erratic spacer and that of serovar Pullorum str.
S06004 had two spacers. We considered all these strains and their respective CRISPR-Cas systems in our
analysis.

Protospacer analysis:

The spacer sequences were extracted from the CRISPR-Cas++ database. The data of all the strains belonging
to one particular serovar was combined. A unique spacer set was created for that serovar. The spacer sequences
were then uploaded on CRISPRTarget tool?°. Genbank Phage, RefSeq-Plasmid and IMGVR databases were
selected as the target databases. The parameters for initial BLAST screen in CRISPR Target were kept default.
Output obtained gave the accession number of the protospacer sources corresponding to these spacers. The
hits obtained for Genbank Phage and RefSeq-Plasmid had accession numbers corresponding to NCBIL
While, the accession number for the hits obtained from IMGVR database corresponds to IMG/VR viral
resource. The accession numbers of the protospacer hits obtained were matched across serovars using a
customized bash script. Based on these matches a heat map was created.

Mapping 236 spacer- and Cascade-binding sites obtained by ChIP seq of Cas5:

The ChIP analysis done by Stringer et al.?! revealed 236 binding sites. We mapped these sites on the complete
genome (CP001363) available at NCBI and extracted the genes present at these sites. The functions of these
gene were checked using UniProt. The genes having role in virulence (with support from literature) are marked
in bold in Table S8.



References:

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Bogomolnaya, L.M., Tilvawala, R., Elfenbein, J.R., Cirillo, J.D. & Andrews-Polymenis, H.L. Linearized Siderophore
Products Secreted via MacAB Efflux Pump Protect Salmonella enterica Serovar Typhimurium from Oxidative Stress.
mBio. 11(2020).

Bearson, B.L. et al. Iron regulated genes of Salmonella enterica serovar Typhimurium in response to norepinephrine and
the requirement of fepDGC for norepinephrine-enhanced growth. Microbes. Infect. 10, 807-16 (2008).

Hensel, M., Hinsley, A.P., Nikolaus, T., Sawers, G. & Berks, B.C. The genetic basis of tetrathionate respiration in
Salmonella typhimurium. Mol. Microbiol. 32, 275-87 (1999).

Rodriguez-Morales, O. et al. Salmonella enterica serovar Typhimurium ompS! and ompS2 mutants are attenuated for
virulence in mice. Infect. Immun. 74, 1398-402 (2006).

Coombes, B.K., Brown, N.F., Kujat-Choy, S., Vallance, B.A. & Finlay, B.B. SseA is required for translocation of
Salmonella pathogenicity island-2 effectors into host cells. Microbes. Infect. 5, 561-70 (2003).

Miihlig, A., Kabisch, J., Pichner, R., Scherer, S. & Miiller-Herbst, S. Contribution of the NO-detoxifying enzymes HmpA,
NorV and NrfA to nitrosative stress protection of Salmonella Typhimurium in raw sausages. Food Microbiol. 42, 26-33
(2014).

Mariscotti, J.F. & Garcia-del Portillo, F. Genome expression analyses revealing the modulation of the Salmonella Res
regulon by the attenuator IgaA. J. Bacteriol. 191, 1855-67 (2009).

Crouch, M.L., Castor, M., Karlinsey, J.E., Kalhorn, T. & Fang, F.C. Biosynthesis and IroC-dependent export of the
siderophore salmochelin are essential for virulence of Salmonella enterica serovar Typhimurium. Mol. Microbiol. 67,971-
83 (2008).

Johnson, R. et al. The Type III Secretion System Effector SptP of Salmonella enterica Serovar Typhi. J. Bacteriol.
199(2017).

Lopez-Garrido, J. & Casadesus, J. Crosstalk between virulence loci: regulation of Salmonella enterica pathogenicity island
1 (SPI-1) by products of the std fimbrial operon. PLoS One. 7, €30499 (2012).

Tsolis, R.M. et al. SspA is required for lethal Salmonella enterica serovar Typhimurium infections in calves but is not
essential for diarrhea. Infect. Immun. 68, 3158-63 (2000).

El Hag, M. et al. Contribution of the csgA and besA genes to Salmonella enterica serovar Pullorum biofilm formation and
virulence. Avian. Pathol. 46, 541-547 (2017).

Choi, E. et al. Elongation factor P controls translation of the mgtA gene encoding a Mg. Microbiologyopen. 8, 00680
(2019).

Velayudhan, J. et al. Distinct roles of the Salmonella enterica serovar Typhimurium CyaY and YggX proteins in the
biosynthesis and repair of iron-sulfur clusters. Infect. Immun. 82, 1390-401 (2014).

Tamayo, R., Prouty, A.M. & Gunn, J.S. Identification and functional analysis of Salmonella enterica serovar Typhimurium
PmrA-regulated genes. F.E.M.S. Immunol. Med. Microbiol. 43, 249-58 (2005).

Ledeboer, N.A., Frye, J.G., McClelland, M. & Jones, B.D. Salmonella enterica serovar Typhimurium requires the Lpf, Pef,
and Tafi fimbriae for biofilm formation on HEp-2 tissue culture cells and chicken intestinal epithelium. Infect. Immun. 74,
3156-69 (20006).

Clayton, D.J. et al. Analysis of the role of 13 major fimbrial subunits in colonisation of the chicken intestines by Salmonella
enterica serovar Enteritidis reveals a role for a novel locus. B.M.C. Microbiol. 8, 228 (2008).

Waskom, M. mwaskom/seaborn. Zendo https://doi.org/10.5281/zenodo0.592845 (2020).

Couvin, D. et al. CRISPRCasFinder, an update of CRISRFinder, includes a portable version, enhanced performance and
integrates search for Cas proteins. Nucleic Acids Res. 46, W246-W251 (2018).

Shariat, N., Timme, R.E., Pettengill, J.B., Barrangou, R. & Dudley, E.G. Characterization and evolution of Salmonella
CRISPR-Cas systems. Microbiology. 161, 374-86 (2015).

Biswas, A., Gagnon, J.N., Brouns, S.J., Fineran, P.C. & Brown, C.M. CRISPRTarget: bioinformatic prediction and
analysis of crRNA targets. RNA Biol. 10, 817-27 (2013)

Stringer, A.M., Baniulyte, G., Lasek-Nesselquist, E., Seed, K.D. & Wade, J.T. Transcription termination and
antitermination of bacterial CRISPR arrays. Elife. 9(2020)



