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Figure S1 Comparison

of seven related ICEs Tn6512, Tn6860, Tn6861, Tn6862,

Tn6863, Tn6864, and Tn6865. Genes are denoted by arrows. Genes, AGEs, and
other features are colored based on their functional classification. Shading 1n light blue
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Table S1 Background information of the bacterial isolates analyzed in this study

. . Hospital/ . Designation of Complete/draft Accession Characterized
Bacterium Isolate Country Province Year Host Specimen chromosome and genome AR Reference
farm . number in this study
plasmids sequence
cPROV275 Complete CP059298 Yes
i i i pPROV275-1INDM Complete OK500123 No
Prowdenpla PROV275 China Shandong Hospital 2014 | Homo sapiens Urine
rettgeri A pPROV275-2NDM Complete OK500124 No
pPROV275-gnrD Complete OK500125 No
i i i cPROV002 Complete CP059345 Yes
Providencia | 5o\ /002 China xinjiang | HOSPL 1 5013 | Homo sapiens Urine
rettgeri B pPROV002-IMP Complete MH882484 No
Providencia - . .
o PROV023 China Sichuan Farm A 2017 Swine Feces cPROV023 Complete CP059348 Yes
alcalifaciens
cPROVO013 Complete CP059346 Yes
;2‘;‘;:;1:;32 PROV013 China Zhejiang FamB | 2017 Swine Feces pPROVO013-PER Complete OK500122 No
pPROV013-NR Complete OK500121 No
Pr?;gi??'a PROV087 China Guangdong Hoscpltal 2016 | Homo sapiens Sanies cPROV087 Complete CP059347 Yes
Prowdeng:la 107 Soqth 1967 | Homo sapiens Feces 1
rettgeri Africa
Prov_ldeqcla Banl Bangladesh 1999 2
alcalifaciens
Prowdeng:la RF14-2 China Jiangsu 2019 Swine Feces 3
rettgeri
chromosome Complete CP031123
pIMP69_000369 Complete CP031122
i i ] ) ) pIMP4_000369 Complete CP031121
F;]rovu_jenc_la WC;'GF;;OOO China Sichuan 2015 | Homo sapiens Culture
uaxiensis p3_000369 Complete CP031120
p2_000369 Complete CP031119
p1_000369 Complete CP031118
Prov_ldgnc_l_a NCTC6933 UK Environment chromosome Complete LR134189
rustigianii
Prf:t'tgi?ic'a BML2496 Japan 2018 | Homo sapiens chromosome Complete AP022371




i i chromosome Complete CP031508
Prot\/ldetqpla FDéAgGO USA 2013 | Homo sapiens Endotractheal :
Stuarti _| aspirate plasmid unnamed1 Complete CP031512
Escherichia coli 3.5-R3 Australia 2009 | Homo sapiens Feces
i i chromosome Complete CP048621
PrOV|der_1§:|a MF1 China Shandong 2018 Environment Water
stuartii pMF1A Complete CP048622
Providencia Pr-15-2-50 China Henan 2015 | Homo sapiens | Synovial fluid chromosome Complete CP039844

rettgeri




Table S2 The Illumina and PacBio sequencing information in this study

Illumina Sequencing

Isolate Sequencing | Q20 (%) | Q30 (%) | Depth (X) | Assembled bases (bp) | Numbers of contigs Contig N50 (bp) %GC content
PROV275 Yes 96.95 91.28 245.92 4,932,429 184 134,120 41.06
PROV002 Yes 90.93 86.71 242.12 4,672,549 92 461,844 40.47
PROV023 Yes 96.87 91.44 333.26 4,230,236 730 183,573 43.24
PROV013 Yes 95.30 88.53 342.48 4,264,704 162 164,265 42.20
PROV087 Yes 96.18 89.98 328.82 4,257,578 134 180,067 40.73




Table S2. (continued)

Isolat PacBio Sequencing
solate
Sequencing Number of Reads Mean Read Length (bp) | Number of Bases (bp) | Reads N50 (bp) | Depth (X) | Assembled bases (bp)
4,601,020
138,901
PROV275 Yes 75,074 9,757 841,485,383 13,848 167.76
273,271
2,683
4,674,814
PROV002 Yes 73,741 12,532 912,043,550 15,047 193.36
41,936
PROV023 Yes 72,139 12,688 1,032,987,948 18,497 256.72 4,023,756
4,033,976
PROV013 Yes 94,048 13,809 1,467,055,214 20,239 338.04 238,168
67,680
PROV087 Yes 71,250 16,550 1,179,241,173 21,967 271.84 4,337,992




Table S3 Antimicrobial drug susceptibility profiles

MIC (minimum inhibitory concentration, pg/mL)/ antimicrobial susceptibility

Antibiotics
PROV013 PROV087 PROV275 PROV002 PROV023 EC600 EC600/Tn6862
Ampicillin >32/R >32/R >32/R >32/R >32/R 4/S >32/R
Ampicillin/sulbactam >32/R >32/R >32/R >32/R >32/R 8/S >32/R
Piperacillin >128/R >128/R >128/R >128/R >128/R <4/S >128/R
Cefazolin > 64/R > 64/R > 64/R 32/R > 64/R <4/S > 64/R
Cefotetan <4/S <4/S > 64/R > 64/R <4/S <4/S <4/S
Ceftazidime > 64/R 32/R > 64/R > 64/R <1/8 <1/S 4/S
Ceftriaxone > 64/R <1/S > 64/R > 64/R 2/1 <1/S <1/8
Cefepime 2/S <1/S > 64/R > 64/R > 64/R <1/S 4/S
Aztreonam 2/8 <1/S > 64/R > 64/R <1/S <1/S <1/8
Imipenem 2/1 <1/S >16/R >16/R <1/S <1/S <1/S
Meropenem <0.25/S <0.25/8 >16/R >16/R <0.5/S <0.25/8 <0.25/8
Amikacin <2/S <2/8 > 64/R <2/S > 64/R <2/S > 64/R
Gentamicin >16/R >16/R >16/R >16/R >16/R <1/S >16/R
Tobramycin > 16/R > 16/R > 16/R > 16/R > 16/R <1/S >16/R
Ciprofloxacin >4/R >4/R >4/R >4/R >4/R <0.25/8S <0.25/S
Levofloxacin >8/R >8/R >8/R >8/R >8/R <0.5/S <0.25/8
Nitrofurantoin 128/R 256/R 256/R 256/R 128/R <16/S <16/S
Trimethoprim/
sulfamethoxazole >320/R >320/R 80/R 80/R >320/R <20/S <20/S

R=resistant; S=sensitive; [=intermediately resistant



Table S4 Sub-regions and resistance genes in the 17 AGEs characterized in this work

Group

Accessory
genetic element

Sub-region harbored

Resistance marker

Resistance phenotype

Nucleotide position

Tn6512-related
ICEs

THE512 3.7-kb Tn6578 aphAl Aminoglycoside resistance | 12894..13709
mer region mer locus Mercuric resistance 80391..83682
Truncated ISCR2—floR unit floR Phenicol resistance 590249..590566
ATn6502a blactx-m-3 [B-lactam resistance 596370..597245
. mph(E) Macrolide resistance 612081..612965
Tn6860 ISEc29-mph(E)-1S15DI unit - -
msr(E) Macrolide resistance 613021..614496
8.1-kb Tn6912 blanms-1 B-lactam resistance 624060..634923
mer region mer locus Mercuric resistance 683807..687097
arr-3 Rifampicin resistance 743091..743543
dfrA27 Trimethoprim resistance 743676..744149
aadAl6 Aminoglycoside resistance | 744330..745175
. . 745633..746472
sull Sulphonamide resistance
23.4-kb T1696REprovo02 754613..755452
Quaternary ammonium
gacED1 ) 745292..745639
compound resistance
—— blaper-1 [B-lactam resistance 748741..749667
n
aphA6 Aminoglycoside resistance | 758289..759068
Tn6309 tetA(C) Tetracycline resistance 764720..765910
ACG2 Quaternary ammonium 769288..769620
q compound resistance 770688..771020
In1793 aadA6 Aminoglycoside resistance | 769732..770577
n
Quaternary ammonium
gacED1 . 771231..771578
compound resistance
sull Sulphonamide resistance 771572..772411




Truncated 1S26—mph(A)—

. mph(A) Macrolide resistance 776622..777527
1S6100 unit
10.6-kb T501REprovo02 mer locus Mercuric resistance 784589..787751
mer region mer locus Mercuric resistance 793127..796542
aph(4)-la Aminoglycoside resistance | 725525..726550
11.5-kb Tn6976 aacC4 Aminoglycoside resistance | 726779..727555
aphAl Aminoglycoside resistance | 728951..729766
Tn6862 Interrupted ISCR2—floR unit floR Phenicol resistance 734919..736133
strB Aminoglycoside resistance | 737089..737925
ATn5393c : ; :
StrA Aminoglycoside resistance | 737925..737728
Truncated ISCR2-sul2 unit sul2 Sulphonamide resistance 738789..739604
ISCR2—floR unit floR Phenicol resistance 14638..15852
strB Aminoglycoside resistance | 16807..17643
ATn5393c : ] n
Tn6863 StrA Aminoglycoside resistance | 17643..18446
Truncated ISCR2—sul2 unit sul2 Sulphonamide resistance 18507..19322
In9-1 dfrAl Trimethoprim resistance 83989..84462
ISCR2—erm42 unit erm42 Macrolide resistance 11672..12544
Truncated ISCR2-tet(X6) unit tet(X6) Tetracycline resistance 15476..16612
strB Aminoglycoside resistance | 18646..19482
ATn5393c : ; :
strA Aminoglycoside resistance | 19482..20285
Tn6864 Truncated ISCR2—sul2 unit sul2 Sulphonamide resistance 20346..21161
tetA(C) Tetracycline resistance 73536..74726
dfrA32 Trimethoprim resistance 78023..78496
15.2-kb Tn6896 n :
ereA Macrolide resistance 78689..79909
aadA2 Aminoglycoside resistance | 80006..80785
fosc2 Fosfomycin resistance 765565..765882
Tn6865 In1571 Fluoroquinolone and
aacA4'-8 765980..766534

aminoglycoside resistance




ereAle Macrolide resistance 766671..767891
blaoxa-21 [B-lactam resistance 767989..768816
dfrAl Trimethoprim resistance 768864..769337
Quaternary ammonium
gacED1 ) 769529..769876
compound resistance
i ) 769870..770709
sull Sulphonamide resistance
785272..786111
gnrvcl Quinolone resistance 774959..775615
blaper-4 B-lactam resistance 779400..780326
mer region mer locus Mercuric resistance 811893..815183
mer locus Mercuric resistance 2978557..2982533
tetA(B) Tetracycline resistance 2985744..2986948
sull Sulphonamide resistance 2991028..2991867
Quaternary ammonium
gacED1 ) 2991861..2992208
compound resistance
23.7-kb Tn6974 aadAl6 Aminoglycoside resistance | 2992325..2993170
dfrA27 Trimethoprim resistance 2993351..2993824
arr-3 Rifampicin resistance 2993957..2994409
Tn6872-related 6873 blaoxa-1 B-lactam resistance 2995263..2996093
IMEs Fluoroquinolone and
aacAdcr . . . 2996223..2996822
aminoglycoside resistance
ISCR2—floR unit floR Phenicol resistance 3005500..3006714
ISCR2—sul2 unit sul2 Sulphonamide resistance 3009217..3010032
IS26—-aacC4—-aph(4)-la—ISEc59 | aph(4)-la Aminoglycoside resistance | 3014879..3015904
unit aacC4 Aminoglycoside resistance | 3016133..3016936
ATn4352 aphAl Aminoglycoside resistance | 3017917..3018732
o7 aadA2 Aminoglycoside resistance | 3022641..3023420
n
dfrA12 Trimethoprim resistance 3023840..3024337




mer locus Mercuric resistance 3364009..3367985
tetA(B) Tetracycline resistance 3374264..3375469
3382637..3383476
sull Sulphonamide resistance 3386778..3387617
3390919..3391758
3378560..3378907
acED1 Quaternary ammonium 3383470..3383817
q compound resistance 3387611..3387958
Tn6874 35.3-kb Tn6910 3391752..3392099
Inu(F)3 Lincosamide resistance 3379055..3379876
catB8 Phenicol resistance 3380000..3380632
. 3384049..3384789
blaimp-1 B-lactam resistance
3388190..3388930
blaoxa-1 B-lactam resistance 3392311..3393141
Fluoroquinolone and
aacA4’ . . . 3393272..3393790
aminoglycoside resistance
dfrAlt Trimethoprim resistance 3393827..3394300
dfrA12 Trimethoprim resistance 2591634..2592131
aadA2 Aminoglycoside resistance | 2592551..2593330
Tn6875-related 10.4-kb T1696REprovo13 Quaternary ammonium
Tn6876 gacED1 . 2593494..2593841
IMEs compound resistance
sull Sulphonamide resistance 2593835..2594674
Tn10 tetA(B) Tetracycline resistance 2598761..2599966
aadAl Aminoglycoside resistance | 9884..10672
Tn7 In2-4 sat2 Aminoglycoside resistance | 10730..11254
Tn7-related - - -
dfrAl Trimethoprim resistance 11349..11822
elements - - -
Inu(F)1b Lincosamide resistance 35461..36306
102.1-kb T7REprovos7 | In2-16 . . .
dfrAl Trimethoprim resistance 36303..36776




aadAla

Aminoglycoside resistance

36793..37584

Quaternary ammonium

gacED1 . 37748..38095
compound resistance
sull Sulphonamide resistance 38089..38928
Truncated chrA—orf98 unit chrA Chromate resistance 39415..40620
IS26—aacC4—-aph(4)-la—ISEc59 | aacC4 Aminoglycoside resistance | 41517..42320
unit aph(4)-la Aminoglycoside resistance | 42549..43574
ISCR2—sul2 unit sul2 Sulphonamide resistance 48421..49236
ISCR2—floR unit floR Phenicol resistance 51739..52953
Fluoroquinolone and
aacAdcr . . ) 61637..62236
aminoglycoside resistance
arr-3 Rifampicin resistance 62333..62785
Quaternary ammonium
gacED1 . 63008..63355
compound resistance
63349..64188
75964..76803
82273..83112
71.2-kb T21REprovos? sull Sulphonamide resistance 101188..102027
107495..108334
113804..114643
120118..120957
73248..74387
92162..93301
blapna-1 [B-lactam resistance 98472..99611
111088..112227
117402..118541
Inu(F)1b Lincosamide resistance 50205..51050
35.9-kb T7REpRovo23 In2-16 " " -
dfrAl Trimethoprim resistance 51047..51520




aadAla

Aminoglycoside resistance

51537..52328

Quaternary ammonium

gacED1 . 52492..52839
compound resistance
sull Sulphonamide resistance 52833..53672
mph(E) Macrolide resistance 56339..57223
i Macrolide, Lincosamide
1S26—mph(E)-1S26 unit .
msr(E) and Streptogramin B 57279..58754
resistance
rmtB Aminoglycoside resistance | 60129..64269
blactx-m-3 B-lactam resistance 64879..65754
blarem-1 B-lactam resistance 66536..67396
In37 arr-3 Rifampicin resistance 71609..72061
catB3 Phenicol resistance 72146..72778
blaoxa-1 B-lactam resistance 72916..73746
Fluoroquinolone and
aacAdcr ) ) ) 73877..74476
aminoglycoside resistance
Inu(F)1b Lincosamide resistance 1079999..1080844
dfrAl Trimethoprim resistance 1080841..1081314
In2-16 aadAla Aminoglycoside resistance | 1081331..1082122
Quaternary ammonium
gacED1 ) 1082286..1082633
compound resistance
sull Sulphonamide resistance 1082627..1083466
58.0-kb T7REmF1 : :
Truncated chrA—orf98 unit chrA Chromate resistance 1083953..1085158
IS26—-aacC4-aph(4)-la—ISEc59 | aacC4 Aminoglycoside resistance | 1086082..1086858
unit aph(4)-la Aminoglycoside resistance | 1087087..1088112
ISCR2-sul2 unit sul2 Sulphonamide resistance 1092959..1093774
ISCR2—floR unit floR Phenicol resistance 1096277..1097491
21.2-kb T21REwmF: dfrA12 Trimethoprim resistance 1106073..1106570




aadA2 Aminoglycoside resistance | 1106990..1107769
Quaternary ammonium
gacED1 . 1107933..1108280
compound resistance
. . 1108274..1109113
sull Sulphonamide resistance
1114588..1115427
blapna-1 [-lactam resistance 1111872..1113011
Tn4352 aphAl Aminoglycoside resistance | 1122809..1123624
mph(E) Macrolide resistance 1125055..1125939
Macrolide, Lincosamide
1S26—mph(E)-1S26 unit .
msr(E) and Streptogramin B 1125995..1127470
resistance
Inu(F)1b Lincosamide resistance 33793..34638
dfrAl Trimethoprim resistance 34635..35108
aadAla Aminoglycoside resistance | 35125..35916
Quaternary ammonium
gacED1 . 36080..36427
In2-16 compound resistance
sull Sulphonamide resistance 36421..37260
40.7-kb T7RE ble Bleomycin resistance 40928.41293
' Prioes0 Met Y 46582..46950
bla lactam resistance 41297..42109
NV P 46954..47766
armA Aminoglycoside resistance | 51916..52689
ATn1548 msr(E) Macrolide resistance 54988..56463
mph(E) Macrolide resistance 56519..57403
ATn4352 aphAl Aminoglycoside resistance | 62576..63391




Table S5 Major modular differences within the seven Tn6512-related ICEs

Accessory modules and associated backbone markers of region 1 (orf468—xis region)

ICE Accessory modules Backbone markers
Tn6512 | Inserted regionortass (2.3 kb in length; inserted within orf468, causing 138-bp deletion of orf468) Truncated orf468—xis
Tn6860 - orf468—xis
Tn6861 - orf468-xis
Tn6862 - orf468-xis
Tn6863 - orf468-xis
Tn6864 | Inserted regionorisss (281 bp in length; inserted within orf468, causing 138-bp deletion of orf468) Truncated orf468—xis
Tn6865 - orf468-xis

Table S5. (continued)
ICE Accessory modules and associated backbone markers of region 2 (xis—int region)
Accessory modules Backbone markers

Tn6512 - Xis—int

Tn6860 - Xis—mutL—int
Tn6861 - Xis—mutL—int
Tn6862 - Xis—mutL—int
Tn6863 - Xis—'mutL—int
Tn6864 - xis—int

Tn6865 - Xis—mutL—int




Table SS. (continued)

ICE Accessory modules and associated backbone markers of site 3 (umuC)
Accessory modules Backbone markers
Tn6512 - umuC
Tn6860 MDR region (33.5 kb in length; inserted within umuC; with 452/450-bp DRs) umuC
Tn6861 MDR region (62.0 kb in length; inserted within umuC; with 26/24-bp DRS) umuC
Tn6862 MDR region (29.8 kb in length; inserted within umuC; with 26/24-bp DRS) umuC
Tn6863 MDR region (14.2 kb in length; inserted within umuC; with 26/24-bp DRS) umuC
Tn6864 MDR region (18.3 kb in length; inserted within umuC; with 26/24-bp DRS) umuC
Tn6865 MDR region (33.0 kb in length; inserted within umuC, causing 248-bp deletion of umuC) Truncated umuC

Table S5. (continued)

ICE Accessory modules and associated backbone markers of site 4 (umuD)
Accessory modules Backbone markers

Tn6512 - umuD
Tn6860 Tn6912 (8.1 kb in length; inserted within umuD; with 5-bp DRs) umuD
Tn6861 - umuD
Tn6862 - umuD
Tn6863 - umuD
Tn6864 - umuD
Tn6865 - -




Table SS. (continued)

ICE Accessory modules and associated backbone markers of region 5 (dnaQ-to—rlx region)
Accessory modules Backbone markers
Tn6578 (3.7 kb in length; inserted within orf600; with 8-bp DRs) and

Tnes12 ISPrrel (1.2 kb in length; inserted within yeeA; with 3-bp DRs) dnaQ..orf600..yeeA..sbcC—rix
Tn6860 - dnaQ..yafY—hsdM-hsdS..hsdR..ydjM-hnhc..rlx
Tn6861 - dnaQ..yafY—hsdM-hsdS..hsdR—mcrB—mcrC—mrr..rIx
Tn6862 - dnaQ..yafY—hsdM-hsdS—hsdR—truncated mcrC—mrr..rix
Tn6863 - dnaQ..yafY—hsdM-hsdS..hsdR..ydjM..rIx
Tn6864 - dnaQ..yafY—hsdM-hsdS..hsdR—mcrB—mcrC—mrr..rIx
Tn6865 - -

Table S5. (continued)

ICE Accessory modules and associated backbone markers of region 6 (orf636—to—orf80 region)
Accessory modules Backbone markers
Tn6512 - orf636—orf588—orf80
Inserted regionoriso (673 bp in length; inserted within orf80, causing
Tn6860 161-bp deletion of orf80) orf636-truncated orf80
Tn6861 - orf636—orf588—orf80
Tn6862 - orf636—orf588—orf80
Inserted regionoriso (673 bp in length; inserted within orf80, causing
Tn6863 161-bp deletion of orf80) orf636-truncated orf80
Tn6864 - orf636—orf588—orf80
Tn6865 - -




Table SS. (continued)

ICE Accessory modules and associated backbone markers of region 7 (tivF1-to-dsbC region)
Accessory modules Backbone markers

Tn6512 ISPrre2 (1.0 kb in length; inserted upstream of orf378) tivF1-orf378-orf1527..dsbC
Tn6860 - tivF1-abiEi—'abiEii—dsbC
Tn6861 - tivF1-abiEi—abiEii—-dsbC
Tn6862 - tivF1..dsbC
Tn6863 - tivF1-abiEi-abiEii—dsbC
Tn6864 - tivF1-abiEi—abiEii—-dsbC
Tn6865 - -

Table S5. (continued)

ICE Accessory modules and associated backbone markers of region 8 (tivF6-to—orf603 region)
Accessory modules Backbone markers
Tn6512 - tivF6..0rf603
Tn6860 - tivF6..0rf603
Tn6861 ISPpul2 (3.3 kb in length; inserted upstream of hnhc) tivF6..sir2-herA..hnhc-orf603
Tn6862 - tivF6—-uvrD-ybjD-orf603
Tn6863 - tivF6..panB-rhtB—Irp—orf603
ISPrrell (2.4 kb in length; inserted within herA; with 8-bp DRs) and Tn6896 .
Tnb864 (15.2 kb in length; inserted upstream of hnhc; with 8-bp DRs) tivF6. herA..hnhc-orf603
Tn6865 - orf603




Table SS. (continued)

Accessory modules and associated backbone markers of region 9 (orf708—to-tivF2 region)

19-bp deletion of orf708)

IeE Accessory modules Backbone markers

Tn6512 - orf708..tivF2

Tn6860 - Truncated orf708-tivF2: 180 bp deletion of orf708
Tn6861 - orf708..tivF2

Tn6862 - orf708..tivF2

Tn6863 In9-1 (4.7 kb in length; inserted downstream of orf708) orf708-tivF2

Tn6864 - Truncated orf708-tivF2: 180 bp deletion of orf708
THE865 Inserted regionorfros (1.9 kb in length; inserted within orf708, causing Truncated orf708_tivE2

Table S5. (continued)

ICE Accessory modules and associated backbone markers of region 10 (tivF3—orf432 region)
Accessory modules Backbone markers
Tn6512 - tivF3-merR—merT—merP—-merC—merA-orf432
Tn6860 - tivF3—-merR—'merT—merP—merC—merA-orf432
Inserted regionoras2 (203 bp in length; inserted within orf432, causing .
Tn6861 171-bp deletion of orf432) tivF3—truncated orf432
Inserted regionortas2 (203 bp in length; inserted within orf432, causing .
Tn6862 171-bp deletion of orf432) tivF3—truncated orf432
Inserted regionort432 (203 bp in length; inserted within orf432, causing .
Tn6863 171-bp deletion of orf432) tivF3—truncated orf432




Tn6864

Inserted regionors2 (203 bp in length; inserted within orf432, causing
171-bp deletion of orf432)

tivF3—truncated orf432

Tn6865

tivF3—merR—'merT-merP—merC—merA—orf432
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