
Table S1 Detection of sequence types (STs) in blaNDM-1-harboring CREC isolates.

Isolate code Scheme Locus 1 Locus 2 Locus 3 Locus 4 Locus 5 Locus 6 Locus 7 Sequence type (ST)

CREC003 E. coli adk(6) fumC(6) gyrB(5) icd(16) mdh(11) purA(8) recA(7) 448

CREC004 E. coli adk(6) fumC(6) gyrB(5) icd(16) mdh(11) purA(8) recA(7) 448

CREC038 E. coli adk(53) fumC(40) gyrB(47) icd(13) mdh(36) purA(28) recA(29) 131



Table S2 Detection of antimicrobial resistance (AMR) genes in blaNDM-1-harboring CREC isolates.

Start End

arr-3 rifampicin 100 100 453/453 78 803 1255 JF806499

aac(3)-IId gentamicin 99.88 100 861/861 73 36 896 EU022314

aac(6')-Ib-cr gentamicin 100 100 600/600 78 107 706 DQ303918

aac(6')-Ib-cr ciprofloxacin I/R 100 100 600/600 78 107 706 DQ303918

aadA16 streptomycin 99.64 100 846/846 78 2042 2887 EU675686

aadA5 streptomycin 100 100 789/789 94 622 1410 AF137361

aph(3'')-Ib streptomycin 100 100 804/804 65 1648 845 AF321551

aph(6)-Id kanamycin 100 100 837/837 65 845 9 M28829

blaCMY-2 ampicillin, amoxicillin/clavulanic acid, 

cefoxitin, ceftriaxone

100 100 1146/1146 41 25567 24422 X91840

blaCTX-M-15 ampicillin, ceftriaxone 100 100 876/876 52 9961 9086 DQ302097

blaNDM-1 ampicillin, amoxicillin/clavulanic acid, 

cefoxitin, ceftriaxone, meropenem

100 100 813/813 34 15451 14639 FN396876

blaTEM-57 ampicillin 100 65.85 567/861 128 713 147 FJ405211

dfrA17 trimethoprim 100 100 474/474 94 18 491 FJ460238

dfrA27 trimethoprim 100 100 474/474 78 1388 1861 FJ459817

mph(A) erythromycin, azithromycin 99.67 100.11 922/921 69 70 991 U36578

qnrB6 ciprofloxacin I/R 100 100 645/645 66 4031 3387 EF523819

sul1 sulfisoxazole 100 71.38 591/828 110 380 970 AY522923

sul2 sulfisoxazole 100 100 816/816 65 2524 1709 HQ840942

tet(A) tetracycline 100 100 1200/1200 52 1345 2544 AJ517790

arr-3 rifampicin 100 100 453/453 78 803 1255 JF806499

aac(3)-IId gentamicin 99.88 100 861/861 73 3492 2632 EU022314

aac(6')-Ib-cr gentamicin 100 100 600/600 78 107 706 DQ303918

aac(6')-Ib-cr ciprofloxacin I/R 100 100 600/600 78 107 706 DQ303918

aadA16 streptomycin 99.64 100 846/846 78 2042 2887 EU675686

aadA5 streptomycin 100 100 789/789 94 883 95 AF137361

aph(3'')-Ib streptomycin 100 100 804/804 65 1648 845 AF321551

aph(6)-Id kanamycin 100 100 837/837 65 845 9 M28829

blaCMY-2 ampicillin, amoxicillin/clavulanic acid, 

cefoxitin, ceftriaxone

100 100 1146/1146 41 25567 24422 X91840

Contig Accession numberIsolate

 code

Gene Predicted phenotype % Identity % Overlap HSP length/total length Position in contig

CREC003

CREC004



Table S2 Detection of antimicrobial resistance (AMR) genes in blaNDM-1-harboring CREC isolates (continued).

Start End

blaCTX-M-15 ampicillin, ceftriaxone 100 100 876/876 52 49 924 DQ302097

blaNDM-1 ampicillin, amoxicillin/clavulanic acid, 

cefoxitin, ceftriaxone, meropenem

100 100 813/813 34 15451 14639 FN396876

blaTEM-57 ampicillin 100 65.85 567/861 128 1 567 FJ405211

dfrA17 trimethoprim 100 100 474/474 94 1487 1014 FJ460238

dfrA27 trimethoprim 100 100 474/474 78 1388 1861 FJ459817

mph(A) erythromycin, azithromycin 99.67 100.11 922/921 69 4058 3137 U36578

qnrB6 ciprofloxacin I/R 100 100 645/645 66 4031 3387 EF523819

sul1 sulfisoxazole 100 71.38 591/828 110 380 970 AY522923

sul2 sulfisoxazole 100 100 816/816 65 2524 1709 HQ840942

tet(A) tetracycline 100 100 1200/1200 52 8665 7466 AJ517790

arr-3 rifampicin 100 100 453/453 39 2379 2831 JF806499

aac(6')-Ib-cr gentamicin 100 100 600/600 39 1683 2282 DQ303918

aac(6')-Ib-cr ciprofloxacin I/R 100 100 600/600 39 1683 2282 DQ303918

aadA16 streptomycin 99.64 100 846/846 39 3618 4463 EU675686

blaCTX-M-14 ampicillin, ceftriaxone 100 100 876/876 84 881 6 AF252622

blaCTX-M-15 ampicillin, ceftriaxone 100 100 876/876 49 47 922 DQ302097

blaNDM-1 ampicillin, amoxicillin/clavulanic acid, 

cefoxitin, ceftriaxone, meropenem

100 100 813/813 32 22789 23601 FN396876

blaTEM-1C ampicillin 100 100 861/861 78 177 1037 FJ560503

dfrA27 trimethoprim 100 100 474/474 39 2964 3437 FJ459817

mph(A) erythromycin, azithromycin 99.67 100.11 922/921 39 17442 16521 U36578

qnrB6 ciprofloxacin I/R 100 100 645/645 39 9815 9171 EF523819

sul1 sulfisoxazole 100 100 840/840 39 4921 5760 U12338

sul1 sulfisoxazole 100 100 840/840 39 10387 11226 U12338

tet(A) tetracycline 100 100 1200/1200 49 8663 7464 AJ517790

Contig Position in contig Accession numberIsolate

 code

Gene Predicted phenotype % Identity % Overlap

CREC004

CREC038

HSP length/total length



Table S3 Detection of plasmids in blaNDM-1-harboring CREC isolates.

Start End

IncA/C2 100 100 417/417 19 58014 57598 JN157804

IncFIA 99.74 100 388/388 39 13399 13786 AP001918

IncFIB(AP001918) 98.39 100 682/682 47 5073 4392 AP001918

IncFII(K) 98.65 100 148/148 62 1025 1172 CP000648

IncFII(pAMA1167-NDM-5) 98.08 100 261/261 72 3373 3633 CP024805.1

IncN2 100 100 477/477 34 32782 33258 JF785549

IncQ1 100 65.83 524/796 65 3863 4386 M28829.1

IncX4 100 100 374/374 37 28282 27909 CP002895

IncA/C2 100 100 417/417 19 58014 57598 JN157804

IncFIA 99.74 100 388/388 39 12973 12586 AP001918

IncFIB(AP001918) 98.39 100 682/682 47 8745 9426 AP001918

IncFII(K) 98.65 100 148/148 62 3820 3673 CP000648

IncFII(pAMA1167-NDM-5) 98.08 100 261/261 72 294 34 CP024805.1

IncN2 100 100 477/477 34 32782 33258 JF785549

IncQ1 100 65.83 524/796 65 3863 4386 M28829.1

IncX4 100 100 374/374 37 28282 27909 CP002895

IncFIA 100 100 388/388 58 4726 5113 AP001918

IncFII(K) 98.65 100 148/148 33 3052 3199 CP000648

IncFII(pRSB107) 100 100 261/261 57 4701 4961 AJ851089

IncN2 100 100 477/477 32 5458 4982 JF785549

CREC003

CREC004

CREC038

Position in contig Accession numberIsolate code Plasmid % Identity % Overlap HSP length/total length Contig



Table S4 Detection of insertion sequences (ISs) in blaNDM-1-harboring CREC isolates.

IS102 IS103 IS10L IS10R IS1203 IS1203E IS1222 IS1397 IS150 IS2 IS200 IS200C IS200F IS200H IS3 IS3411 IS3F IS3H IS4

CREC003 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

CREC004 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

CREC038 1 1 0 0 1 1 1 1 1 1 1 1 1 1 0 1 0 0 1

IS4321 IS4321L IS4321R IS5 IS5075 IS5B IS5D IS600 IS609 IS629 IS903 IS903B IS911 ISCfr6 ISEc13 ISEc17 ISEc24 ISEc27 ISEc31 .

CREC003 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 1

CREC004 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 1

CREC038 0 0 0 1 0 1 1 1 1 1 1 1 1 0 1 0 1 0 1

ISEc44 ISEc45 ISEc52 ISEch5 ISKpn26 ISKpn37 ISKpn43 ISKpn8 ISLad1 ISPlge3 ISSd1 ISSen1 ISSen4 ISSen6 ISSfl10 ISSfl11 ISVsa5 ISYen3

CREC003 1 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1

CREC004 1 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1

CREC038 0 1 1 0 1 1 0 1 1 1 1 1 1 0 1 1 0 1

Note: 0 = absence, 1 = presence

Isolate code

Isolate code

Isolate code

Insertion sequences (ISs)

Insertion sequences (ISs)

Insertion sequences (ISs)



Table S5 Detection of integron in blaNDM-1-harboring CREC isolates.

Strat End

CREC003 - - - -

CREC004 - - - -

Contig 39, length = 17511, depth = 0.57x 423 1436 intI1

Contig 39, length = 17511, depth = 0.57x 1683 2282 AAC6-Ib

Contig 39, length = 17511, depth = 0.57x 2277 2348 attC

Contig 39, length = 17511, depth = 0.57x 2379 2831 protein

Contig 39, length = 17511, depth = 0.57x 2838 2951 attC

Contig 39, length = 17511, depth = 0.57x 2964 3437 protein

Contig 39, length = 17511, depth = 0.57x 3618 4463 ANT3

Contig 39, length = 17511, depth = 0.57x 4418 4477 attC

Contig 39, length = 17511, depth = 0.57x 4580 4927 emrE

Isolate code Region Region position Annotation

CREC038



Table S6 Detection of virulence-associated genes in blaNDM-1-harboring CREC isolates.

Start End

afaA 100 306/306 Contig 50, length = 10666, depth = 1.08x 3712 4017 Transcriptional regulator X76688

afaC 99.46 2583/2583 Contig 50, length = 10666, depth = 1.08x 5136 7718 Outer membrane usher protein KR338832

afaD 100 444/444 Contig 50, length = 10666, depth = 1.08x 7734 8177 Afimbrial adhesion FM955462

fyuA 99.95 2022/2022 Contig 8, length = 174338, depth = 0.98x 133331 135352 Siderophore receptor CU928163

gad 100 1151/1401 Contig 101, length = 1151, depth = 1.72x 1 1151 Glutamate decarboxylase AP010953

irp2 100 6108/6108 Contig 8, length = 174338, depth = 0.98x 114036 120143 High molecular weight protein 2 non-ribosomal 

peptide synthetase NZ_UEMU01000024

lpfA 100 573/573 Contig 15, length = 112722, depth = 1.04x 29903 30475 Long polar fimbriae CP002185

nfaE 99.73 745/744 Contig 50, length = 10666, depth = 1.08x 4299 5043 Diffuse adherence fibrillar adhesin gene FM955462

terC 100 714/714 Contig 7, length = 238197, depth = 1.06x 28843 29556 Tellurium ion resistance protein CP007491

traT 99.59 732/732 Contig 18, length = 82860, depth = 1.05x 12608 13339 Outer membrane protein complement resistance NZ_KZ984345

afaA 100 306/306 Contig 50, length = 10666, depth = 1.05x 3712 4017 Transcriptional regulator X76688

afaC 99.46 2583/2583 Contig 50, length = 10666, depth = 1.05x 5136 7718 Outer membrane usher protein KR338832

afaD 100 444/444 Contig 50, length = 10666, depth = 1.05x 7734 8177 Afimbrial adhesion FM955462

fyuA 99.95 2022/2022 Contig 8, length = 174338, depth = 0.99x 133331 135352 Siderophore receptor CU928163

gad 99.91 1151/1401 Contig 101, length = 1151, depth = 1.73x 1 1151 Glutamate decarboxylase AP009240

irp2 100 6108/6108 Contig 8, length = 174338, depth = 0.99x 114036 120143 High molecular weight protein 2 non-ribosomal

 peptide synthetase NZ_UEMU01000024

lpfA 100 573/573 Contig 15, length = 112722, depth = 1.03x 29903 30475 Long polar fimbriae CP002185

nfaE 99.73 745/744 Contig 50, length = 10666, depth = 1.05x 4299 5043 Diffuse adherence fibrillar adhesin gene FM955462

terC 100 714/714 Contig 7, length = 238196, depth = 1.04x 208641 209354 Tellurium ion resistance protein CP007491

traT 99.59 732/732 Contig 18, length = 82860, depth = 1.05x 69522 70253 Outer membrane protein complement resistance NZ_KZ984345

chuA 100 1983/1983 Contig 10, length = 182998, depth = 1.07x 171962 173944 Outer membrane hemin receptor UGDM01000004

fyuA 100 2022/2022 Contig 25, length = 74601, depth = 0.94x 57230 59251 Siderophore receptor HG941718

gad 99.81 1026/1401 Contig 82, length = 1030, depth = 1.53x 1 1026 Glutamate decarboxylase AP009378

iha 100 2091/2091 Contig 38, length = 20484, depth = 1.16x 5018 7108 Adherence protein CP001671

irp2 100 6108/6108 Contig 25, length = 74601, depth = 0.94x 37935 44042 High molecular weight protein 2 non-ribosomal 

peptide synthetase NZ_BGNI01000004

iss 100 342/342 Contig 4, length = 327073, depth = 0.96x 17671 18012 Increased serum survival AE014075

iucC 100 1743/1743 Contig 36, length = 21997, depth = 1.12x 8691 10433 Aerobactin synthetase HG941718

CREC003

CREC004

CREC038
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Table S6 Detection of virulence-associated genes in blaNDM-1-harboring CREC isolates (continued).

Start End

iutA 100 2202/2202 Contig 36, length = 21997, depth = 1.12x 5134 7335 Ferric aerobactin receptor HG941718

kpsE 100 1149/1149 Contig 8, length = 201316, depth = 1.07x 5836 6984 Capsule polysaccharide export inner-membrane protein X74567

kpsMII_K5 100 777/777 Contig 8, length = 201316, depth = 1.07x 21570 22346 Polysialic acid transport protein; Group 2 capsule CP030337

ompT 100 954/954 Contig 2, length = 399882, depth = 0.98x 368289 369242 Outer membrane protease (protein protease 7) JNQU01000001

papA_F43 99.08 543/564 Contig 36, length = 21997, depth = 1.12x 21456 21997 Major pilin subunit F43 JNMC01000043

sat 100 3888/3888 Contig 36, length = 21997, depth = 1.12x 303 4190 Secreted autotransporter toxin CP001671

sitA 100 915/915 Contig 27, length = 60477, depth = 0.96x 51974 52888 Iron transport protein UGBZ01000001ADUG01000044

terC 99.3 714/714 Contig 15, length = 135925, depth = 1.06x 39369 40082 Tellurium ion resistance protein CP000468

traT 99.59 732/732 Contig 26, length = 61987, depth = 0.66x 12606 13337 Outer membrane protein complement resistance NZ_KZ984345

usp 94.73 1043/1041 Contig 3, length = 335668, depth = 1.05x 108092 109132 Uropathogenic specific protein AB056437

yfcV 100 567/567 Contig 1, length = 573218, depth = 1.00x 368211 368777 Fimbrial protein AP018784

CREC038
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Table S7 Detection of CRISPR-Cas region in blaNDM-1-harboring CREC isolates.

Spacers

Sequence Length Conservation Sequences Length Conservation

970347 CCACCTTTTTTACCTGCTTCAGATGC 26 bp 96.15% GCGCTGCGGGTCATTCTTGAAATTACCCCCGCTGTGC

TGT

40 bp 100.00% 1113528 1114082 cas6_0_IF

970438 CCACCTTTTTTACCTGCTTCAGATGC 27 bp 196.15% 1114093 1115094 csy3_0_IF

1111878 TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69% GCTGGAAGCCCGAAGGGGCGAGACAGCTTGCT 32 bp 0.00% 1115105 1116028 csy2_0_IF

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69% GCCGGGCGTATTTGAAATAACCTGATCAATGT 32 bp 0.00% 1116025 1117332 csy1_0_IF

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69% GTGTTTTGGGTAGGGTAGCGTAATAGCGTACT 32 bp 0.00% 1117663 1120896 cas3-Cas2_0_IF

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69% GCATTCTGGATGCCAGTGCTTCAGCACAAGTA 32 bp 0.00% 1120893 1121876 cas1_0_IF

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69% TACTGGTAATCACAGACTTGAATTATCAGGAT 32 bp 0.00% 2522287 2522580 cas2_0_IE

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69% ATTACGTGCCCACCGGCGCAGCTCGTCGCTGA 32 bp 0.00% 2522580 2523500 cas1_0_IE

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69% GTCACCGTTGCGGATTGTGTCCTGTTGTTCCC 32 bp 0.00% 2523497 2524147 cas6_0_IE

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69% GGTTCCGGTTAATCAATGAAATCGCGCGGACT 32 bp 0.00% 2524129 2524875 cas5_0_IE

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69% AAAATTCTGGATTGAGAGCGAGGGGCGATTCC 32 bp 0.00% 2524886 2525941 cas7_0_IE

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69% CCCCACAACGCCGCGCTGGCGCTTAACTTTCC 32 bp 0.00% 2525953 2526489 cse2_0_IE

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69% CATCATTACGTACCGCCCACGAAAGGGAGTTC 32 bp 0.00% 2526486 2528048 cse1_0_IE

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69% TGTTCAAAACGAAACACGGAATTAAATGTGAT 32 bp 0.00% 2528146 2530845 cas3_0_I

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69% TCACGCATCGCCATCGTGTGATTCATAATGTG 32 bp 0.00%

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69% AACATGATGTGATCAGCTTCTTCCGGCCACCA 32 bp 0.00%

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69% ATGTCGCCTACGAACATCAGCCGGGTGCCTGT 32 bp 0.00%

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69% ATTGGCAGTCGTTGGGGTTTTGAAATATTAGA 32 bp 0.00%

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69% GCGATCTGTTGCGTGAAATAGTCAGGCAATAC 32 bp 0.00%

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69% TTTTTTGCGCGGGGAATTATTGGGGAATTACT 32 bp 0.00%

1112985 TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 94.69%

1122049 TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 88.61% TGCTACTGCAAAATGACGTTCGCGTATATGTG 32 bp 0.00%

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 88.61% AGTTCATTCAGCACGAGCACCCACTCGGTGAA 32 bp 0.00%

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 88.61% CGAAAACTCCCGAATCGCCCGGATCGCGTTCA 32 bp 0.00%

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 88.61% TAGAAATTAATAGCTGTAGTGATTGCATGCCA 32 bp 0.00%

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 88.61% ACAAAATGGGCGCAACTCATGTATTCCAATGA 32 bp 0.00%

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 88.61% TTTTAACTGCCGTAAGGGTGTGCCCTACGATT 32 bp 0.00%

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 88.61% ATTGCGATCGCGCCGGGTACGAAAATTACAAC 32 bp 0.00%

Isolate 

code

CRISPR region

CRISPR 
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Start End Direct Repeat (DR)
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Table S7 Detection of CRISPR-Cas region in blaNDM-1-harboring CREC isolates (continued).

Spacers

Sequence Length Conservation Sequences Length Conservation

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 88.61% TTGAATCCCTTGCGCGTGACGATACCGATGAC 32 bp 0.00%

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 88.61% CAACCTGTTTCGTTAGTCGCCGGAAATTTCCT 32 bp 0.00%

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 88.61% GCGCAACCGTTCATGATCTGAAATATCTGGCA 32 bp 0.00%

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 88.61% TAATTTGTGATTCTGTTATTGTGAGTTGCGGC 32 bp 0.00%

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 88.61% TTTCTCCATTAGCGCGACCGGTTTTTCTGCCG 32 bp 0.00%

TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 88.61% AATTGCGGCATATTGCTGCGCGTTCATGATGT 32 bp 0.00%

1122856 TTTCTAAGCTGCCTGTACGGCAGTGAAC 28 bp 88.61%

1627052 CGACCCCCACCATGTCAAGGTGGTGCTCTAACCAACT

GAGCTA

43 bp 100.00% CGGACGCAGGATGGTGCGTTCAATTGGACTCGAACCA

A

38 bp 100.00%

1627175 CGACCCCCACCATGTCAAGGTGGTGCTCTAACCAACT

GAGCTA

43 bp 100.00%

2521489 CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% AAAACCAAACTTCTCCATAAATTCCATAGCCG 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% GAGTCTATCAGCGACACTACCGGCAATAGCGA 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% CTATAGCGCCACGTTCCGAGCGCTGCGAGCTG 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% GGCCTATGCGTTTTTCTCTCTGTTAATGCGCCCC 34 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% CTAATGAGTCAGTTTGAACAGATCCCCGACAA 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% GGCTTTAAAATTGTGTTCCCGTCTGGCGCTGG 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% GCATCCATGCCGACGCCTTTACGTGTGCGGGG 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% GAGGTGGCAATACGCGTAGATCATTTGGTCGT 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% CTGCTGGGCGGCTGGGAGAATACCGCAAAAAT 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% TTTCAGAGATGTTATAGCCGACGGCGCGGGTT 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% GAATCCGCAGTTAAAAACCGAATATTGAATGC 32 bp 0.00%

2500190 CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15%

2537690 CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38% TGGCAAAACAAACATCGGGGTACGCGTGGTGC 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38% TCGATCAGGCGGTTTTGTTCTTCCAGCGACGC 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38% ACAAAAACAAAACACCGAAACGGCTGTACCTG 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38% GATGAAATCACACTCACTACTGAGCAAAAGCG 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38% GTGCTGCCGTCGTACCCGGCGGGCGCTGCCGC 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38% TTAATTAATTTAATCAGCGCGGTAATTATTCC 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38% GCCTTAATGACGTTGCGTCAGCGATGGCAACC 32 bp 0.00%

Start End Cas gene Cas type
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Table S7 Detection of CRISPR-Cas region in blaNDM-1-harboring CREC isolates (continued).

Spacers

Sequence Length Conservation Sequences Length Conservation

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38% GGGCGGGATGTTTATCAACGGCATGGAAACGC 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38% CACCAGTAGCGCAGCAACAGCGAGGTAATCAA 32 bp 0.00%

2538267 CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38%

Position 7 4211575 4211721 TGTTGTTATTGTCGGATGCGGCGTGAACGCCTTATCCG

ACCTACACAGA

49 bp 97.96% GCACCGGACCCGTAGGCCTGATAAGACGCGACAGCG

TCGCATCTGGCAA

49 bp 100.00%

1027736 GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 88.61% ACATCATGAACGCGCAGCAATATGCCGCAATT 32 bp 0.00% 1028716 1029699 Cas1_0_IF

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 88.61% CGGCAGAAAAACCGGTCGCGCTAATGGAGAAA 32 bp 0.00% 1029696 1032929 Cas3-Cas2_0_IF

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 88.61% GCCGCAACTCACAATAACAGAATCACAAATTA 32 bp 0.00% 1033260 1034567 Csy1_0_IF

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 88.61% TGCCAGATATTTCAGATCATGAACGGTTGCGC 32 bp 0.00% 1034564 1035487 Csy2_0_IF

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 88.61% AGGAAATTTCCGGCGACTAACGAAACAGGTTG 32 bp 0.00% 1035498 1036499 Csy3_0_IF

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 88.61% GTCATCGGTATCGTCACGCGCAAGGGATTCAA 32 bp 0.00% 1036510 1037064 Cas6_0_IF

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 88.61% GTTGTAATTTTCGTACCCGGCGCGATCGCAAT 32 bp 0.00% 2522286 2522579 Cas2_0_IE

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 88.61% AATCGTAGGGCACACCCTTACGGCAGTTAAAA 32 bp 0.00% 2522579 2523499 Cas1_0_IE

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 88.61% TCATTGGAATACATGAGTTGCGCCCATTTTGT 32 bp 0.00% 2523496 2524146 Cas6_0_IE

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 88.61% TGGCATGCAATCACTACAGCTATTAATTTCTA 32 bp 0.00% 2524128 2524874 Cas5_0_IE

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 88.61% TGAACGCGATCCGGGCGATTCGGGAGTTTTCG 32 bp 0.00% 2524885 2525940 Cas7_0_IE

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 88.61% TTCACCGAGTGGGTGCTCGTGCTGAATGAACT 32 bp 0.00% 2525952 2526488 Cse2_0_IE

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 88.61% CACATATACGCGAACGTCATTTTGCAGTAGCA 32 bp 0.00% 2526485 2528047 Cse1_0_IE

1028543 GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 88.61% 2528145 2530844 Cas3_0_I

1037607 GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69% AGTAATTCCCCAATAATTCCCCGCGCAAAAAA 32 bp 0.00%

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69% GTATTGCCTGACTATTTCACGCAACAGATCGC 32 bp 0.00%

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69% TCTAATATTTCAAAACCCCAACGACTGCCAAT 32 bp 0.00%

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69% ACAGGCACCCGGCTGATGTTCGTAGGCGACAT 32 bp 0.00%

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69% TGGTGGCCGGAAGAAGCTGATCACATCATGTT 32 bp 0.00%

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69% CACATTATGAATCACACGATGGCGATGCGTGA 32 bp 0.00%

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69% ATCACATTTAATTCCGTGTTTCGTTTTGAACA 32 bp 0.00%

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69% GAACTCCCTTTCGTGGGCGGTACGTAATGATG 32 bp 0.00%

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69% GGAAAGTTAAGCGCCAGCGCGGCGTTGTGGGG 32 bp 0.00%

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69% GGAATCGCCCCTCGCTCTCAATCCAGAATTTT 32 bp 0.00%
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Table S7 Detection of CRISPR-Cas region in blaNDM-1-harboring CREC isolates (continued).

Spacers Cas 

position

Start End Cas gene Cas type

Sequence Length Conservation Sequences Length Conservation

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69% AGTCCGCGCGATTTCATTGATTAACCGGAACC 32 bp 0.00%

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69% GGGAACAACAGGACACAATCCGCAACGGTGAC 32 bp 0.00%

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69% TCAGCGACGAGCTGCGCCGGTGGGCACGTAAT 32 bp 0.00%

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69% ATCCTGATAATTCAAGTCTGTGATTACCAGTA 32 bp 0.00%

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69% TACTTGTGCTGAAGCACTGGCATCCAGAATGC 32 bp 0.00%

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69% AGTACGCTATTACGCTACCCTACCCAAAACAC 32 bp 0.00%

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69% ACATTGATCAGGTTATTTCAAATACGCCCGGC 32 bp 0.00%

GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69% AGCAAGCTGTCTCGCCCCTTCGGGCTTCCAGC 32 bp 0.00%

1038714 GTTCACTGCCGTACAGGCAGCTTAGAAA 28 bp 94.69%

1386493 TGCCGGATGCGATGCTGGCGCACCTTATCCGGCCTAC

GGG

40 bp 97.50% GTGCTCAACTTGTTGATGTTGTTGTGTTTTGTACCTGA 38 bp 100.00%

1386610 TGCCGGATGCGATGCTGGCGCACCTTATCCGGCCTAC

GGG

40 bp 97.50%

2521488 CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% AAAACCAAACTTCTCCATAAATTCCATAGCCG 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% GAGTCTATCAGCGACACTACCGGCAATAGCGA 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% CTATAGCGCCACGTTCCGAGCGCTGCGAGCTG 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% GGCCTATGCGTTTTTCTCTCTGTTAATGCGCCCC 34 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% CTAATGAGTCAGTTTGAACAGATCCCCGACAA 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% GGCTTTAAAATTGTGTTCCCGTCTGGCGCTGG 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% GCATCCATGCCGACGCCTTTACGTGTGCGGGG 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% GAGGTGGCAATACGCGTAGATCATTTGGTCGT 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% CTGCTGGGCGGCTGGGAGAATACCGCAAAAAT 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% TTTCAGAGATGTTATAGCCGACGGCGCGGGTT 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15% GAATCCGCAGTTAAAAACCGAATATTGAATGC 32 bp 0.00%

2522189 CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 97.15%

2537689 CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38% TGGCAAAACAAACATCGGGGTACGCGTGGTGC 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38% TCGATCAGGCGGTTTTGTTCTTCCAGCGACGC 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38% ACAAAAACAAAACACCGAAACGGCTGTACCTG 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38% GATGAAATCACACTCACTACTGAGCAAAAGCG 32 bp 0.00%
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Table S7 Detection of CRISPR-Cas region in blaNDM-1-harboring CREC isolates (continued).

Spacers Cas 

position

Start End Cas gene Cas type

Sequence Length Conservation Sequences Length Conservation

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38% GTGCTGCCGTCGTACCCGGCGGGCGCTGCCGC 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38% TTAATTAATTTAATCAGCGCGGTAATTATTCC 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38% GCCTTAATGACGTTGCGTCAGCGATGGCAACC 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38% GGGCGGGATGTTTATCAACGGCATGGAAACGC 32 bp 0.00%

CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38% CACCAGTAGCGCAGCAACAGCGAGGTAATCAA 32 bp 0.00%

2538266 CGGTTTATCCCCGCTGGCGCGGGGAACAC 29 bp 98.38%

3449891 GTAGGTCGGATAAGATGCGCAAGCATCGCATCCGACA

ATAAGTGCCGGATGC

52 bp 98.08% TGCGAAAATGCCTTATCTGGCCTACAGATTCGATGCGATTC41 bp 100.00%

3450035 GTAGGTCGGATAAGATGCGCAAGCATCGCATCCGACA

ATAAGTGCCGGATGC

52 bp 98.08%

4237928 TCTGTGTCGGTCGGATAAGGCGTTCACGCCGCATCCG

ACAATAACAACA

49 bp 97.96% TTGCCAGATGCGACGCTGTCGCGTCTTATCAGGCCTA

CGGGTCCGGTGC

49 bp 100.00%

4238074 TCTGTGTCGGTCGGATAAGGCGTTCACGCCGCATCCG

ACAATAACAACA

49 bp 97.96%

596703 ATCTGCCTGTACGGCAGTGAACT 23 bp 95.65% TGTCATTATTGGCAGACAGGATCCGCGGCAATTTCTA 37 bp 100.00%

596785 ATCTGCCTGTACGGCAGTGAACT 23 bp 95.65%

1470064 CCACCTTTTTTACCTGCTTCAGATGC 26 bp 96.15% GCGCTGCGGGTCATTTTTGAAATTACCTCCGCTGTGCT

GT

40 bp 100.00%

1470155 CCACCTTTTTTACCTGCTTCAGATGC 26 bp 96.15%

2931242 TTTCCCCTGCGTGCGGGGGTTATCGG 26 bp 79.61% TATGCAACGCTGTGCACTCAACGGAGGAGGTAGTG 35 bp 12.24%

TTTCCCCTGCGTGCGGGGGTTATCGG 26 bp 79.61% GGAGGCTCGTAATCTGTTGCAAACTTCTTTAGGTG 35 bp 12.24%

TTTCCCCTGCGTGCGGGGGTTATCGG 26 bp 79.61% AGCTGCATAGTTATATCCTGTGTTATTAACTAGTG 35 bp 12.24%

TTTCCCCTGCGTGCGGGGGTTATCGG 26 bp 79.61% CGCAATCCGGGACGCAACGGCGGGTATTTCTGGTG 35 bp 12.24%

2931511 TTTCCCCTGCGTGCGGGGGTTATCGG 26 bp 79.61%

2970943 GTGTTTCCCCTGTGTGCGGGGGTTATCGG 29 bp 82.96% CTTGCCGACTGGGTCAGGGGATTATTGCTGCG 32 bp 4.17%

GTGTTTCCCCTGTGTGCGGGGGTTATCGG 29 bp 82.96% GCGTTATCGCCTGCTACTGGTAGGGGGCGGCT 32 bp 4.17%

GTGTTTCCCCTGTGTGCGGGGGTTATCGG 29 bp 82.96% ATTCTGAATATGCTCGGCAGGTTTAGGTAA 30 bp 4.17%

GTGTTTCCCCTGTGTGCGGGGGTTATCGG 29 bp 82.96% GGAACAACGGACTGAGAATAACGCATAATG 30 bp 4.17%

GTGTTTCCCCTGTGTGCGGGGGTTATCGG 29 bp 82.96% TCCGCGCCTGCGATTAGCAATGGCAAAAATGC 32 bp 4.17%

GTGTTTCCCCTGTGTGCGGGGGTTATCGG 29 bp 82.96% TTCCTGTTTGGCTTCGCGATTATTTCCACCTT 32 bp 4.17%

2971334 GTGTTTCCCCTGTGTGCGGGGGTTATCGG 29 bp 82.96%
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Table S7 Detection of CRISPR-Cas region in blaNDM-1-harboring CREC isolates (continued).

Cas region

Spacers Cas 

position

Start End Cas gene Cas type

Sequence Length Conservation Sequences Length Conservation

2970423 GTGTTTCCCCTGTGTGCGGGGGTTATCGG 29 bp 70.89% TCAGCGACAGGACATGCCACATCACGTGAACC 32 bp 2.56%

GTGTTTCCCCTGTGTGCGGGGGTTATCGG 29 bp 70.89% ACTGATTCATAACCTGCAACACGGTCTACA 30 bp 2.56%

GTGTTTCCCCTGTGTGCGGGGGTTATCGG 29 bp 70.89% TTCCTGTTTGGCTTCGCGATTATTTCCACC 30 bp 2.56%

GTGTTTCCCCTGTGTGCGGGGGTTATCGG 29 bp 70.89% CTTGTCCGCAATCCGGCGTTTCATCGCCGTTA 32 bp 2.56%

GTGTTTCCCCTGTGTGCGGGGGTTATCGG 29 bp 70.89% GGATGGATGTCCTGCGAAATTACAGCGTGACA 32 bp 2.56%

GTGTTTCCCCTGTGTGCGGGGGTTATCGG 29 bp 70.89% AGAGCTTGGCGGAGCCATTGTTGATGATTT 30 bp 2.56%

GTGTTTCCCCTGTGTGCGGGGGTTATCGG 29 bp 70.89% TGCCCCAATTCTTGACAGACTATCTCAAGAAC 32 bp 2.56%

2971872 GTGTTTCCCCTGTGTGCGGGGGTTATCGG 29 bp 70.89%

Isolate 

code
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Table S8 Detection of bacteriophage genomes in blaNDM-1-harboring CREC isolates.

Start End

Contig 3, length = 297113, depth = 1.00x 233950 266361 32.4 Kb 51.15% Intact 102 41 PHAGE_Klebsi_4LV2017 NC_047818

Contig 5, length = 260750, depth = 0.96x 229212 260750 31.5 Kb 52.08% intact 150 34 PHAGE_Entero_mEp460 NC_019716

Contig 24, length = 64859, depth = 1.14x 13910 64859 50.9 Kb 52.14% intact 150 55 PHAGE_Entero_cdtI NC_009514

Contig 3, length = 297113, depth = 1.00x 30753 63164 32.4 Kb 51.15% Intact 106 43 PHAGE_Klebsi_4LV2017 NC_047818

Contig 5, length = 260750, depth = 0.98x 1 31539 31.5 Kb 52.08% Intact 150 36 PHAGE_Entero_mEp460 NC_019716

Contig 24, length = 64859, depth = 1.06x 1 41419 41.4 Kb 52.36% Intact 150 53 PHAGE_Entero_cdtI NC_009514

Contig 1, length = 573218, depth = 1.00x 503939 560898 56.9 Kb 49.82% Intact 102 57 PHAGE_Escher_TL_2011b NC_019445

Contig 1, length = 573218, depth = 1.00x 293463 327073 33.6 Kb 50.67% Intact 120 36 PHAGE_Entero_P88 NC_026014

Contig 17, length = 114562, depth = 0.94x 49380 92863 43.4 Kb 48.06% Intact 150 60 PHAGE_Pectob_ZF40 NC_019522

Contig 23, length = 80231, depth = 1.03x 36854 80231 43.3 Kb 50.65% Intact 150 48 PHAGE_Entero_mEp460 NC_019716

Contig 35, length = 23316, depth = 0.87x 448 22860 22.4 Kb 56.48% Intact 150 25 PHAGE_Entero_BP_4795 NC_004813

CREC003

CREC004

CREC038
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% GC Completeness



Table S9 Detection of bacteriocin-encoding genes in blaNDM-1-harboring CREC isolates.

Start End

CREC003 Contig 3, length = 297113, depth = 1.00x 150164 170164 Bottromycin

CREC004 Contig 3, length = 297113, depth = 1.00x 126947 146947 Bottromycin

Contig 4, length = 327073, depth = 0.96x 288017 308017 Bottromycin

Contig 25, length = 74601, depth = 0.94x 6857 27841 Sactipeptides

Contig 3, length = 335668, depth = 1.05x 98103 118517 Colicin

Class of bacteriocinIsolate code Region Position in region

CREC038




