
Supplementary Table S2. Summary information of Pseudomonas strains containing the CRISPR type IV-A(1–4) systems, including designated system name, the genome that the system is
located in, genome accession number, genes of the system, repeat consensus sequence, and spacer sequence

System
name

Genome
name

Genome
accession Gene 1 Gene 2 Gene 3 Gene 4 Gene 5 Repeat consensus Spacer sequences

A1_1 Pseudomonas sp.
34-62-33
04302015_34_
scaffold_57

NCJV01000006.1 csf4-reverse,
OZB34657.1

csf5, OZB34658.1 csf1, OZB34659.1 csf2, OZB34660.1 csf3, OZB34661.1 GTATTCCCCGCGTGCGCGGG
GGTGAGCG

>GCCCAAACTCTGTCCCACCCAAGCACCACAAC>CAGATGCCT
GAGATTGGCGGCAAACCACTTAC>TTCTCTTGGGTAAACCAG
CCCTCGATCAGCTCC>GTTTGTGGCGATCTTCTCAGCTCCCAT
CATTT>GCGAAGTAGGCGATCAGCAGTGCGACGATGCC>CAT
GTTTGCGAACTGAACAGCATGCGGTGCCA>GCATACGATGA
GAGCGGTGGCGCTGTTTTCGG>TCCTGTAGCGCACGTTGCGA
AACCGCAGCAAC>TATTTTGGGGATTTGAAGGGGTATTGACG
GTT>GGCTGTGGGGGTGAGAAATGAGCAAGCGCGAA>CATC
ATGCTGAGGCCGCATTTGGCGGATAAGG>TCTGGCAGGTCGT
CCCAGTCGTCTCTGCGTTG>GATTCTGACGAACGTCATATGA
GTCAGCCGAT

A1_2 Pseudomonas
aeruginosa
genome
assembly
P40_Scotland_
4_VIM_2_09_12

CVUM01000112.1 csf4-reverse,
CRN66652.1

csf5, CRN66678.1 csf1, CRN66706.1 csf2, CRN66744.1 csf3, CRN66771.1 GTATTCCCCGCGTGCGCG
GGGGTGAGCG

>GAAACAACTGCATTGTTCAGAGCATCGGAACC>GACGGTGCG
CAAGAAGGTCACCCGGCAATTACG>ATCACGACCTGCCTGA
AGGCTGGGTCATCAAT>GATCGGCCCGCCTCGGAAGCTGCCC
AGCTTTC>GGTACTCATCGGACAACGTAATGGCTCCCGGCC
AA>GGTCGCCAGCTCGGAACGTGCCTGCTCGATCT>GAGAA
AGCCGAGGAATCACCGAACCCGATTC>GTCAGCCAGGCTAG
CCCGCTGGCAGCTGCTCAC>GGAGGCATACGACGACGACGCG
CAGGCCGCAGC>GATGGTCCAAGAGCATGGTCAGGAGAGCC
AGC>GGGTGCTGAACGGCACGCTACCTACGTCAACT>GGAA
TGTGTACGACGATGCTGACGAGAATGGC>GTCCTAGGTACA
GCAGCACTGCCAGCACTGCA

A1_3 P. aeruginosa
strain PA83
Plasmid

CP017294 csf3-reverse,
ASJ88789.1

csf2-reverse,
ASJ88790.1

csf1-reverse,
ASJ88791.1

csf5-reverse,
ASJ88792.1

csf4, ASJ88793.1 GTGTTCCCCGCTTACG
CGGGGGTGAACG

>GAATGAAATCACCCCTTCCCAGCTTCGAAACCT>GTGGATGG
ATTAACGCATGGCTGGAAAGGTGCC>AATCGCAGCGGGAAAA
TTCCCTGCGGCCTTACC>GGTGCGGAAGCGGCTGCGATCCCT
TCCGGCGTGA>GATTCAAGATGGCTGTAATGTTGGTCGCTT
GCA>TATGTAACCCTGTTACTTTTCGCTGTTCGGCTA>TATC
GCTGAACTTAAAGCACTAGCTGCCGACG>GAACCCTGCTGG
CTAGCCGGCTGCAAGTACTTTT>GCGGCATACCTGCTTTACTC
CGCAGACTGT>GGAATGCCATCCTGGCTGCGTTACGTCGT
ATGT

A1_4 Pseudomonas
putida
plasmid
pKF715A DNA

AP015030.1 csf3-reverse,
BAW26656.1

csf2-reverse,
BAW26657.1

csf1-reverse,
BAW26658.1

csf5-reverse,
BAW26659.1

csf4, BAW26660.1 GTATTCCCCGCGTGCG
CGGGGGTGAGCG

>GTGACTATCGAGCAAAACAGGGGGATTAATCC>AGTGCCCCT
TGAAATACCCATGATTACCAGAT>CTCCGGCGTGAGCATTCT
GTTATGCGCAAGAGC>TAAGTACCGCCCAAGCGGGTGAGCA
GTGCCCG>ACTGGACTGGCTGCACGCGAGGCTGCCTAGGGC
>TTTGAGAACTAAGGGAGATCGGTCATGAAACA>CGGGGCA
GGTTCATTCTGTCACCCACTGGCTG>GGTTCCCTGGATTCCCA
CCGGCACCGGAATCC>TCCTGTAGCGCACGTCGCGAAACCGC
AGCAAC>TATTTTGGGGATTTGAAGGGGTATTGACGGTT>AA
CCGTCAATACCCCTTCAAATCCCCAAAATA>TGCGGCCTCT
GCTGAAAGCGAGCTGACGTGTA

A1_5 Pseudomonas
stutzeri B1SMN1

AMVM01000016.1 csf4-reverse,
EPL60777.1

csf5, EPL60778.1 csf1, EPL60779.1 csf2, EPL60779.1 csf3, EPL60781.1 GTATTCCCCGCGTGCG
CGGGGGTGAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>GTGACTAT
CGAGCAAAACAGGGGGATTAATCC>AGTGCCCCTTGAAAT
ACCCATGATTACCAGAT>CTCCGGCGTGAGCATTCTGTTA
TGCGCAAGAGC>TAAGTACCGCCCAAGCGGGTGAGCAGTGC
CCG>GGTTCCCTGGATTCCCACCGGCACCGGAATCC>TCCT
GTAGCGCACGTCGCGAAACCGCAGCAAC>TATTTTGGGGA
TTTGAAGGGGTATTGACGGTT>TGCGGCCTCTGCTGAAAGCG
AGCTGACGTGTA>GGCTGTGGGGATGAGAAATGAGCAAGC
GCGAA

(continued)



Supplementary Table ST2. (Continued)

System
name

Genome
name

Genome
accession Gene 1 Gene 2 Gene 3 Gene 4 Gene 5 Repeat consensus Spacer sequences

A1_6 Pseudomonas
oleovorans
subsp. oleovorans
strain DSM 1045

NIUB01000035.1 csf3-reverse,
OWK40672.1

csf2-reverse,
OWK40673.1

csf1-reverse,
OWK40674.1

csf5-reverse,
OWK40675.1

csf4, OWK40676.1 GTATTCCCCGCGTGCG
CGGGGGTGAGCG

>TAAGGTTCGAGGTGCATAGGCCGCAGGGAGGG>GTGACTATC
GAGCAAAACAGGGGGATTAATCC>AGTGCCCCTTGAAATA
CCCATGATTACCAGAT>CTCCGGCGTGAGCATTCTGTTATGC
GCAAGAGC>GTTTGTGGCGATCTTCTCAGCTCCCATCATTT
>TAAGTACCGCCCAAGCGGGTGAGCAGTGCCCG>GGTTCCC
TGGATTCCCACCGGCACCGGAATCC>TCCTGTAGCGCACGT
CGCGAAACCGCAGCAAC>GTTTGTGGCGATCTTCTCAGCTCCC
ATCATTT>TATTTTGGGGATTTGAAGGGGTATTGACGGTT>CA
TGTTTGCGAACTGAACAGCATGCGGTGCCA>GCATACGATGA
GAGCGGTGGCGCTGTTTTCGG>TACACGTCAGCTCGCTTTCAG
CAGAGGCCGCA>TCCTGTAGCGCACGTTGCGAAACCGCAGC

AAC>TATTTTGGGGATTTGAAGGGGTATTGACGGTT>GGCTGT
GGGGGTGAGAAATGAGCAAGCGCGAA

A2_1 P. aeruginosa
BL14

AXPM01000021.1 csf4-reverse,
ERV23968.1

csf5, ERV23969.1 csf1, ERV23970.1 csf2, ERV23971.1 csf3, ERV23972.1 GTATTCCCCGCGCAGGCGGG
GGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAGT
TACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTGC
GATTTCCTTCTTCCA

A2_2 P. aeruginosa
BWHPSA028

AXQA01000038.1 csf3-reverse,
ERV69443.1

csf2-reverse,
ERV69444.1

csf1-reverse,
ERV69445.1

csf5-reverse,
ERV69446.1

csf4, ERV69447.1 GTATTCCCCGCGCAG
GCGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAGT
TACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTGCG
ATTTCCTTCTTCCA

A2_3 P. aeruginosa
PS42

AZZD01000055.1 csf4-reverse,
ETU71866.1

csf5, ETU71867.1 csf1, ETU71868.1 csf2, ETU71869.1 csf3, ETU71870.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAG
TTACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGT
GCGATTTCCTTCTTCCA

A2_4 P. aeruginosa
genome
assembly
P26_Wales_1_
VIM_2_11_10

CVVN01000207.1 csf4-reverse,
CRP74518.1

csf5, CRP74545.1 csf1, CRP74569.1 csf2, CRP74593.1 csf3, CRP74621.1 GTATTCCCCGCGCAGGCG
GGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAGT
TACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTGC
GATTTCCTTCTTCCA

A2_5 P. aeruginosa
genome
assembly P31_
Wales_1_VIM_
2_11_11

CVVS01000266.1 csf4-reverse,
CRQ25908.1

csf5, CRQ25928.1 csf1, CRQ25947.1 csf2, CRQ25962.1 csf3, CRQ25982.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAGT
TACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTGCG
ATTTCCTTCTTCCA

A2_6 P. aeruginosa
genome
assembly
P44_Wales_1_
VIM_2_11_12

CVWL01000377.1 csf4-reverse,
CRR52784.1

csf5, CRR52812.1 csf1, CRR52838.1 csf2, CRR52863.1 csf3, CRR52884.1 GTATTCCCCGCGCAG
GCGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAGT
TACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTGCG
ATTTCCTTCTTCCA

A2_7 P. aeruginosa
genome
assembly
P59_Wales_
1_VIM_2_09_13

CVXN01000299.1 csf4-reverse,
CRS25516.1

csf5, CRS25518.1 csf1, CRS25519.1 csf2, CRS25521.1 csf3, CRS25523.1 GTATTCCCCGCGCAGGC
GGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA >CATCCAAG
TTACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTGC
GATTTCCTTCTTCCA

A2_8 P. aeruginosa
genome
assembly
P27_Wales_
1_VIM_2_02_11

CVVX01000279.1 csf4-reverse,
CRQ02815.1

csf5, CRQ02834.1 csf1, CRQ02856.1 csf2, CRQ02885.1 csf3, CRQ02903.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAG
TTACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTG
CGATTTCCTTCTTCCA

A2_9 P. aeruginosa
genome
assembly
P19_London_
7_VIM_2_05_10

CVVU01000234.1 csf4-reverse,
CRP63394.1

csf5, CRP63426.1 csf1, CRP63451.1 csf2, CRP63481.1 csf3, CRP63510.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA >CATCCAAG
TTACGCATCAGATTCGAGACGCGA >CTATGCAGGGCTGGTG
CGATTTCCTTCTTCCA

A2_10 P. aeruginosa
strain 105819

LOHH01000035.1 csf3-reverse,
KYO74799.1

csf2-reverse,
KYO74800.1

csf1-reverse,
KYO74801.1

csf5-reverse,
KYO74802.1

csf4, KYO74803.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAG
TTACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTG
CGATTTCCTTCTTCCA

A2_11 P. aeruginosa
isolate RW109

LT969521.1 csf4-reverse,
SOV33091.1

csf5, SOV33092.1 csf1, SOV33093.1 csf2, SOV33094.1 csf3, SOV33095.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAG
TTACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTG
CGATTTCCTTCTTCCA

A2_12 P. aeruginosa
strain
WH-SGI-
V-07240

LLNL01000085.1 csf4-reverse,
KSG28518.1

csf5, KSG28519.1 csf1, KSG28520.1 csf2, KSG28521.1 csf3, KSG28522.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAG
TTACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTGC
GATTTCCTTCTTCCA

A2_13 P. aeruginosa
strain
WH-SGI-
V-07368

LLNS01000021.1 csf4-reverse,
KSG54638.1

csf5, KSG54639.1 csf1, KSG54640.1 csf2, KSG54641.1 csf3, KSG54642.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAGT
TACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTGCG
ATTTCCTTCTTCCA

A2_14 P. aeruginosa
strain 560747

MPVA01000073.1 csf4-reverse,
OKR80896.1

csf5, OKR80897.1 csf1, OKR80898.1 csf2, OKR80899.1 csf3, OKR80900.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAGT
TACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTGCG
ATTTCCTTCTTCCA
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System
name

Genome
name

Genome
accession Gene 1 Gene 2 Gene 3 Gene 4 Gene 5 Repeat consensus Spacer sequences

A2_15 P. aeruginosa
strain
WH-SGI-
V-07263

LLTV01000009.1 csf4-reverse,
KSQ21174.1

csf5, KSQ21175.1 csf1, KSQ21176.1 csf2, KSQ21177.1 csf3, KSQ21178.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCA
AGTTACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTG
GTGCGATTTCCTTCTTCCA

A2_16 P. aeruginosa
strain
ICBDVIM-2

MZND01000202.1 csf4-reverse,
OPL23682.1

csf5, OPL23683.1 csf1, OPL23684.1 csf2, OPL23685.1 csf3, OPL23686.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAGT
TACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTGCG
ATTTCCTTCTTCCA

A2_17 P. aeruginosa
strain S122_
C02_RS
S122_C02_

RS_NODE_
21_length_
133376

NFGS01000021.1 csf3-reverse,
OTJ82652.1

csf2-reverse,
OTJ82653.1

csf1-reverse,
OTJ82654.1

csf5-reverse,
OTJ82655.1

csf4, OTJ82656.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAG
TTACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGT
GCGATTTCCTTCTTCCA

A2_18 P. aeruginosa
strain HSV3483

NINV01000001.1 csf4-reverse,
OVZ72674.1

csf5, OVZ72675.1 csf1, OVZ72676.1 csf2, OVZ72677.1 csf3, OVZ72678.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAG
TTACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTG
CGATTTCCTTCTTCCA

A2_19 P. aeruginosa
strain 833

NIPF01000020.1 csf4-reverse,
OWJ33422.1

csf5, OWJ33423.1 csf1, OWJ33424.1 csf2, OWJ33425.1 csf3, OWJ33426.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAA
GTTACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTG
GTGCGATTTCCTTCTTCCA

A2_20 P. aeruginosa
strain env172

NRAF01000016.1 csf4-reverse,
PBX11570.1

csf5, PBX11571.1 csf1, PBX11572.1 csf2, PBX11573.1 csf3, PBX11574.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAGT
TACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTGC
GATTTCCTTCTTCCA

A2_21 P. aeruginosa
strain
ICBBVIM-2

NWBV01000032.1 csf4-reverse,
PCC88976.1

csf5, PCC88977.1 csf1, PCC88978.1 csf2, PCC88979.1 csf3, PCC88980.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAGT
TACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTGCG
ATTTCCTTCTTCCA

A2_22 P. aeruginosa
strain
ICBSVIM-2

NWBW01000020.1 csf4-reverse,
PCC94571.1

csf5, PCC94572.1 csf1, PCC94573.1 csf2, PCC94574.1 csf3, PCC94575.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAG
TTCGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTG
CGATTTCCTTCTTCCA

A2_23 P. aeruginosa
strain S04
90 plasmid

CP011370.1 csf3-reverse,
AKG03092.1

csf2-reverse,
AKG03093.1

csf1-reverse,
AKG03094.1

csf5-reverse,
AKG03095.1

csf4, AKG03096.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAG
TTACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTG
CGATTTCCTTCTTCCA

A2_24 P. aeruginosa
strain
WH-SGI-
V-07259

LLTS01000090.1 csf3-reverse,
KSQ08350.1

csf2-reverse,
KSQ08351.1

csf1-reverse,
KSQ08352.1

csf5-reverse,
KSQ08353.1

csf4, KSQ08354.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAG
TTACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGT
GCGATTTCCTTCTTCCA

A2_25 P. aeruginosa
strain WH-
SGI-V-07273

LLUB01000009.1 csf3-reverse,
KSQ35844.1

csf2-reverse, KSQ35845.1 csf1-reverse,
KSQ35846.1

csf2-reverse,
KSQ35847.1

csf4, KSQ35848.1 GTATTCCCCGCGCAGG
CGGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAGT
TACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTGCG
ATTTCCTTCTTCCA

A2_26 P. aeruginosa
strain WH-
SGI-V-07327

LLVN01000097.1 csf3-reverse,
KSS90966.1

csf2-reverse,
KSS90967.1

csf1-reverve, KSS90968.1 csf5-reverse, KSS90969.1 csf4, KSS90970.1 GTATTCCCCGCGCAGGC
GGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAGT
TACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTGCG
ATTTCCTTCTTCCA

A2_27 P. aeruginosa
strain Br993

LZQI01000014.1 csf3-reverse,
OFC00169.1

csf2-reverse,
OFC00170.1

csf1-reverse,
OFC00171.1

csf5-reverse,
OFC00172.1

csf4, OFC00173.1 GTATTCCCCGCGCAGGC
GGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAGT
TACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTGCG
ATTTCCTTCTTCCA

A2_28 P. aeruginosa
strain WH-
SGI-V-07172

LLMB01000016.1 csf4-reverse,
KSD76398.1

csf5, KSD76399.1 csf1, KSD76400.1 csf2, KSD76401.1 csf3, KSD76402.1 GTATTCCCCGCGCAGGC
GGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAGT
TACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTGC
GATTTCCTTCTTCCA

A2_29 P. aeruginosa
strain S700_
C14_RS S700_
C14_RS_
NODE_20_
length_141227

NFFQ01000020.1 csf3-reverse,
OTI20239.1

csf2-reverse,
OTI20240.1

csf1-reverse,
OTI20241.1

csf5-reverse,
OTI20242.1

csf4, OTI20243.1 GTATTCCCCGCGCAGGC
GGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAGT
TACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTGCG
ATTTCCTTCTTCCA

A2_30 P. aeruginosa
strain env408

NRFQ01000019.1 csf3-reverse,
PCA65643.1

csf2-reverse,
PCA65644.1

csf1-reverse,
PCA65645.1

csf5-reverse,
PCA65646.1

csf4, PCA65647.1 GTATTCCCCGCGCAGGC
GGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAGT
TACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTGC
GATTTCCTTCTTCCA

A2_31 P. aeruginosa
strain S742_
C15_BS
S742_C15_
BS_NODE_
39_length_75586

NFFO01000039.1 csf3-reverse,
OTH77721.1

csf2-reverse,
OTH77722.1

csf1-reverse,
OTH77723.1

csf5-reverse,
OTH77724.1

csf4, OTH77725.1 GTATTCCCCGCGCAGGC
GGGGGTTAGCG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAGT
TACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTG
CGATTTCCTTCTTCCA

A2_32 P. aeruginosa
strain SPA01

LQBU01000137.1 csf3-reverse,
KWR92602.1

csf2-reverse,
KWR92603.1

csf1-reverse,
KWR92604.1

csf5-reverse,
KWR92605.1

csf4, KWR92606.1 TGTTTGCCGCCGTATAGG
CGGCTTGAAGG

>GGCTGTGGGGATGAGAAATGAGCAAGCGCGAA>CATCCAAG
TTACGCATCAGATTCGAGACGCGA>CTATGCAGGGCTGGTG
CGATTTCCTTCTTCCA
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A3_1 P. aeruginosa BL23 AXPD01000036.1 csf2, ERX94041.1 csf5, ERX94042.1 csf4, ERX94043.1 csf3, ERX94044.1 TGTTTGCCGCCGTATAGG
CGGCTTGAAGG

>GTCGCCTTCCTTGAGTGGCTTTTTTGAGCCGA>CGAACGGGCG
TCTCAGCGAGATGGTCGCTTGGC>GTTTGTGGCGATCTTCTC
AGCTCCCATCATTT>CCCGATCCACCTTACGAAAAGCCTCTGG
ATGA>TCAGCTTCTCAAAATTAAGGGATATAGGGACC>ACGT
TGCCATGAAATCCTTCTCGGTACGTGTG>GCGAAGTAGGCGA
TCAGCAGTGCGACGATGCC>TACATGCGCAAGGGCAAGTGC
CCGGCCTGCGGC>CATGTTTGCGAACTGAACAGCATGCGGT
GCCA>GCATACGATGAGAGCGGTGGCGCTGTTTTCGG>ATGC
TGTCCAACGACTACGGCAGCGTGTTTAC

A3_2 Pseudomonas
chengduensis
strain DSM
26382

FMZQ01000007.1 csf2, SDC86395.1 csf5, SDC86423.1 csf4, SDC86447.1 csf3, SDC86471.1 TGTTTGCCGCCGTATAGGC
GGCTTGAAGG

>TCCTGTAGCGCACGTTGCGAAACCGCAGCAAC>TATTTTGGGG
ATTTGAAGGGGTATTGACGGTT>GGCTGTGGGGGTGAGAAA
TGAGCAAGCGCGAA>GATCGTAGTGTATGCGATAAAGAGCA
TGCCCGC>AGCCTTACACTTATAGTCCGTTACTGTGTATGA
>TTGGTTGTACCAATAGCCGGCGAAGAGCCAGTC>TAACCCG
TGGTGGACGTTCGGGCGGTCAAGGAA>TAAGTCGGTCGATCA
GGTGACTAATCTGCCCAG>TGTGCTGAGCCAGCCAACCGATC
TGCTGCTGCC>TAGGAAGATGCCACTGCGCTGGCTGCCTTGG
GTG>GAGGCTGGCTGCCAAGGGCAAAGCTATCCATTC

A3_3 P. aeruginosa
strain
WH-SGI-
V-07067

LLLF01000002.1 csf2,
KSC76904.1

csf5, KSC76905.1 csf4, KSC76906.1 csf3, KSC76907.1 TGTTTGCCGCCGTATAGGC
GGCTTGAAGG

>GTGCGATAGTCAGCGCACTGACGATTGCAAGCA>CTGCGGAA
TCGTTGAAGACGGCTGCGAAACT>GTACGATCTCGGGAATT
TGCGTATCTGGGATAC>AACCAGTGGGGCATCGTCATCGGAC
GGCTTTT>GCATAAGCAGGAAATGGGAGGTGAGCCCTGTTT
>TAATCGACCGATCTAGGGGCAGACGGGCTAG>CGCGCGA
GAACATACAGGTCAGA>GGCGATAGGTTTTCAATTGGGCT
TAACGCATC>TTCGCTGCTCTCGATCCGGGGACGCTTCACAC
>CAGTACCCCGACGTGCAGATCGTGATTAGCAG>GCGGAA
TGTCGGCGAGTCCTCCGGCGGCGACTC>AGGTCGCGACGTG
GCACTCGGCCACTCATCAC>AGGTTGCTCCAGTCACCCTGCT
CTCGCGCGTC>AAACGAGGCGGGCACCCCAACGAACACCT
GGT>GGAGCGGGAGCGCGACCAAGACAAGCCACAGCA>TG
GCGCATGGATTCCATTACATCCCGCTCAAC>GGAGCGGGAGC
GCGACCAAGACAAGCCACAGCA>TTCGCTGCTCTCGATCCG
GGGACGCTTCACAC>AGCACGTGATTTGCGTTCTGCATCATTC
CCCCCACC>GCGGAATGTCGGCGAGTCCTCCGGCGGCGACTC

A3_4 Pseudomonas
saponiphila
strain DSM 9751

FNTJ01000003.1 csf3-reverse,
SED27694.1

csf4-reverse, SED27713.1 csf5-reverse,
SED27736.1

csf2-reverse,
SED27762.1

TGTTTGCCGCCGTATAGGC
GGCTTGAAGG

>AAAAAGATCAGTAGGCCGGTAGCCCACAGCTG>CTCGTGTCA
GCCCTCCTTTACCGTGAACCGTT>ATCGATACAGCGTCGT
CTGGCCGATACTGA>AATGGAGGCGATTGTTGCTCTGCA
TATCAGC>CGAGGGTCATACCGAGGCCGCTGTTTTGGC
TA>ATGGACGTAGCGCCAGTGCTCAGCCTGGGTGC>ACAG
TCACGCATACACTTCACTTGTAAGC>ACTGCATGCAGGGAGC
CCTGGGGCGCATCCA>CACACCTGCGAAGGCTTCATGTCGC
CGCTATA>TGTACCGCATTACCCTCAGAATGCCAATTTC>GTC
ATGCAGGGGCTCGTTAATGCGCTTGAT>CGCGAGGACGTG
TCCACGCATTATCTCGGGCA>AATAACCCAGGCAAAACCCGC
CCAATCCTCTG>TGATTACAACATCACTCAACTGGTCTATCTG
A>AACTGCATCGGGTTCGGTGGATGACACAGGAA>CAGCT
GTGGGCTACCGGCCTACTGATCTTTTT>ACTGCATGCTGGGAA
CCCTGGGGCGCATCCA>TATAGCGGCGACATGAAGCCTTCGC
AGGTGTG>TGTACCGCATTACCCTCAGAATGCCAATTTC>TC
GAGTCATGCAGGGGCTCGTTAATACGCTTGAT

A3_5 Pseudomonas
sp. J237

MKEP01000030.1 csf3-reverse,
OEO24419.1

csf4-reverse, OEO24420.1 csf5-reverse,
OEO24421.1

csf2-reverse,
OEO24422.1

TGTTTGCCGCCGTATAGGC
GGCTTGAAGG

>TCCTGTAGCGCACGTTGCGAAACCGCAGCAAC>TATTTTGGGG
ATTTGAAGGGGTATTGACGGTT>GGCTGTGGGGGTGAGAAA
TGAGCAAGCGCGAA>GATCGTAGTGTATGCGATAAAGAGCAT
GCCCGC>AGCCTTACACTTATAGTCCGTTACTGTGTATGA>TT
GGTTGTACCAATAGCCGGCGAAGAGCCAGTC>TAACCCGT

GGTGGACGTTCGGGCGGTCAAGGAA>TAAGTCGGTCGATCAG
GTGACTAATCTGCCCAG>TGTGCTGAGCCAGCCAACCGATC
TGCTGCTGCC>TAGGAAGATGCCACTGCGCTGGCTGCCTTG
GGTG>CGCGAGGACGTGTCCACGCATTATCTCGGGCA

(continued)



Supplementary Table ST2. (Continued)

System
name

Genome
name

Genome
accession Gene 1 Gene 2 Gene 3 Gene 4 Gene 5 Repeat consensus Spacer sequences

A4_1 P. aeruginosa
strain S650_
C13_BS S650_
C13_BS_NODE_
13_length_207944

NFFU01000013.1 Cas1-reverse,
OTI18532.1

csf3-reverse, OTI18533.1 csf4-reverse,
OTI18534.1

csf5-reverse,
OTI18535.1

csf2-reverse,
OTI18536.1

TGTGTGCCGCCGTGTAGG
TGGCTTGAAGT

>CAGTTGATCATGTCTACCCGAATATCCTTGATTG>TTGATCATA
GGGTCCCAACTGCATCGATTGAGGT>ATTGAAGGTGCGCTG
CCGCGTACGCTGCCAGGA>CGAACGGGCGTCTCAGCGAGAT
GGTCGCTTGGC>GTTTGTGGCGATCTTCTCAGCTCCCATCA
TTT>CCCGATCCACCTTACGAAAAGCCTCTGGATGA>TCAG
CTTCTCAAAATTAAGGGATATAGGGACC>ACGTTGCCATGAA
ATCCTTCTCGGTACGTGTG>GCGAAGTAGGCGATCAGCAG
TGCGACGATGCC>TACATGCGCAAGGGCAAGTGCCCGGCC
TGCGGC>CATGTTTGCGAACTGAACAGCATGCGGTGCCA>G
CATACGATGAGAGCGGTGGCGCTGTTTTCGG>ATGCTGTC
CAACGACTACGGCAGCGTGTTTAC>AGTCGTACCCCGCC
ACGTCGGCGTAAACATCCA

A4_2 P. aeruginosa
strain S625_
C13_RS S625_
C13_RS_NODE_
13_length_206276

NFFW01000013.1 Cas1-reverse,
OTI37122.1

csf3-reverse,
OTI37123.1

csf4-reverse,
OTI37124.1

csf5-reverse,
OTI37125.1

csf2-reverse,
OTI37126.1

TGTGTGCCGCCGTGTAG
GTGGCTTGAAGT

>CAGTTGATCATGTCTACCCGAATATCCTTGATTG>TTGATCATA
GGGTCCCAACTGCATCGATTGAGGT>ATTGAAGGTGCGCTG
CCGCGTACGCTGCCAGGA>CGAACGGGCGTCTCAGCGAGAT
GGTCGCTTGGC>GTTTGTGGCGATCTTCTCAGCTCCCATCA
TTT>CCCGATCCACCTTACGAAAAGCCTCTGGATGA>TCAGC
TTCTCAAAATTAAGGGATATAGGGACC>ACGTTGCCATGAAA
TCCTTCTCGGTACGTGTG>GCGAAGTAGGCGATCAGCAGTG
CGACGATGCC>TACATGCGCAAGGGCAAGTGCCCGGCCTGCG
GC>CATGTTTGCGAACTGAACAGCATGCGGTGCCA>GCATAC
GATGAGAGCGGTGGCGCTGTTTTCGG>ATGCTGTCCAACGAC
TACGGCAGCGTGTTTAC>AGTCGTACCCCGCCACGTCGGCG
TAAACATCCA

A4_3 P. aeruginosa
strain S619_
C13_RS
S619_C13_
RS_NODE_
15_length_
187807

NFFX01000015.1 Cas1-reverse,
OTI43277.1

csf3-reverse,
OTI43278.1

csf4-reverse,
OTI43279.1

csf5-reverse,
OTI43280.1

csf2-reverse,
OTI43281.1

TGTGTGCCGCCGTGTAGG
TGGCTTGAAGT

>CAGTTGATCATGTCTACCCGAATATCCTTGATTG>TTGATCATA
GGGTCCCAACTGCATCGATTGAGGT>ATTGAAGGTGCGCTG
CCGCGTACGCTGCCAGGA>CGAACGGGCGTCTCAGCGAG
ATGGTCGCTTGGC>GTTTGTGGCGATCTTCTCAGCTCCCA
TCATTT>CCCGATCCACCTTACGAAAAGCCTCTGGATGA
>TCAGCTTCTCAAAATTAAGGGATATAGGGACC>ACGTTGCC
ATGAAATCCTTCTCGGTACGTGTG>GCGAAGTAGGCGA
TCAGCAGTGCGACGATGCC>TACATGCGCAAGGGCAAGTG
CCCGGCCTGCGGC>CATGTTTGCGAACTGAACAGCATGCGGT
GCCA>GCATACGATGAGAGCGGTGGCGCTGTTTTCGG>ATGC
TGTCCAACGACTACGGCAGCGTGTTTAC>AGTCGTACCCCG
CCACGTCGGCGTAAACATCCA

A4_4 P. putida
strain
MC4-5222

JOJW01000110.1 csf2,
KEX94883.1

csf5, KEX94884.1 csf4, KEX94885.1 csf3, KEX94886.1 Cas1,
KEX94887.1

TGTGTGCCGCCGTGTAG
GTGGCTTGAAGT

>TTCAATCTCACGCATCACTTCACGTATATGCAA>AGAGTTCTG
CATCGCGACCTCGATGCGTTCGAG>CCACCAGGAGCGCTC
ACCCGCCGCCCGCTCGCG>CCATTTATGCGGGTTTTGGGGCGT
ATGCTTTGA>CTCAGAGCAAGCTGCGCGCGAGCGTGAGGC
ACA>GCCGCATCGACTCACGCACGCCAAGTCGGCACG>CTGG
AAGTGCGATTTGCTTGCTGACAACCTGCGG>GACATACGCG
GGCAACAGCGTGTTGAGGTCGAG>TATATGGGTTACTGCAC
GAGTGTTTGACTCGGG>AGTTGTTGCGCTTGTCGCGGGGGAC
ATGCACCG>TATAACCAGTTCACGCTAATGGAGCTGAGGAAG
>GCCCGCAGGGCTGCCAGCTAGCCTGTATCGAAA>CCCGATCC
ACCTTACGAAAAGCCTCTGGATGA>TCAGCTTCTCAAAATT
AAGGGATATAGGGACC>TGAATTCGGCCTAGCACCTGCCGAC
GCTCATCA>ACGTTGCCATGAAATCCTTCTCGGTACGTGTG
>GCGAAGTAGGCGATCAGCAGTGCGACGATGCC>TACATGCGC
AAGGGCAAGTGCCCGGCCTGCGGC>CATGTTTGCGAACTGAA
CAGCATGCGGTGCCA>GCATACGATGAGAGCGGTGGCGCTGTT
TTCGG>ATGCTGTCCAACGACTACGGCAGCGTGTTTAC>CAG
ACCTGCGAAGGCCTCACCTCGCCGCCGTAG

A4_5 Pseudomonas
rhodesiae
strain BS2777

LT629801.1 csf2,
SDV17078.1

csf5, SDV17080.1 csf4, SDV17082.1 csf3,SDV17084.1 Cas1, SDV17086.1 TGTGTGCCGCCGTGT
AGGTGGCTTGAAGT

>GCAGTGCTAAATGACTGGCTGAGCGCCTGTCCG>ATCAAGGG
TGCGCTTCGTCTCGATCCTCACCTA>ACGTTGCCATGAAAT
CCTTCTCGGTACGTGTG>GCGAAGTAGGCGATCAGCAGTGC
GACGATGCC>TACATGCGCAAGGGCAAGTGCCCGGCCTGC
GGC>CATGTTTGCGAACTGAACAGCATGCGGTGCCA>GAG
CGCGCGAGAACATACAGGTCAGA>ATGCTGTCCAACGACTAC
GGCAGCGTGTTTAC>GGGCGATAGGTTTTCAATTGGGCTTA
ACGCATC


