Supplementary Table 1: Disk diffusion test results, results determined by reference to the EUCAST

Clinical Breakpoint tables for Enterobacterales

Antibiotic AB1157, Zone Result AB1157: Result

diameter (mm) PMERPH, Zone

diameter (mm)

Penicillin’s
Amoxycillin/clavulanic 20 Susceptible 19 Susceptible
acid (20/10 ug)
Ampicillin (10 pg) 20 Susceptible 19 Susceptible
Piperacillin (36 pg) 38 Susceptible 29 Susceptible
Piperacillin/tazobactam 19 Intermediate 19 Intermediate
30/6 ug)
Ticarcillin/clavulanic acid, | 29 Susceptible 25 Susceptible
75/10 ug)
Cephalosporins
Cefoxitin (30 pg) 30 Susceptible 20 Susceptible
Cefpodoxime (10 pg) 32 Susceptible 29 Susceptible
Ceftazidime (10 pg) 24 Susceptible 24 Susceptible
Ceftiofur (30 pg) 20 Susceptible 16 Intermediate
Cephalothin (30 pg) 20 Susceptible 17 Intermediate
Carbapenems
Meropenem (10 pg) | 35 | Susceptible | 39 | Susceptible
Monobactams
Aztreonam (30 pg) | 33 | Susceptible | 30 | Susceptible
Fluoroquinolones
Ciprofloxacin (5 ug) 29 Susceptible 30 Susceptible
Nalidixic acid (30 pg) 25 Susceptible 25 Susceptible
Norfloxacin (10 ug) 15 Susceptible 26 Susceptible
Ofloxacin (5 pg) 32 Susceptible 29 Susceptible
Aminoglycosides
Amikacin (30 ug) 23 Susceptible 22 Susceptible
Gentamin (10 pg) 21 Susceptible 20 Susceptible
Erythromyecin (15 pug) 0 Resistant 0 Resistant
Kanamycin (30 pg) 23 Susceptible 19 Susceptible
Neomycin (30 ug) 21 Susceptible 19 Susceptible
Tetracyclines
Tetracycline (30 ug) 30 Susceptible 29 Susceptible
Minocycline (30 pg) 24 Susceptible 24 Susceptible
Miscellaneous agents
Nitrofurantoin (100 pg) 22 Susceptible 23 Susceptible
SXT (1.25/23.75 ug) 31 Susceptible 28 Susceptible
Trimethoprim (5 ug) 22 Susceptible 28 Susceptible




Supplementary Table 2: Identified ICEsxtrs1 family members with complete genome sequence available incorporated into Figure 2

Element Strain Accessory Genes/Reported Functions Acc. No. Size (kb) Ref
ICE R391 Providencia Kmr, Hg", DNA repair genes, sulphate transporter, toxin-antitoxin system, ATP-dependent | AY090559 89 1
rettgeri Lon protease
ICE pMERPH Shewanella Hgr, Asr MH974755 110 This
utrefaciens papet
ICE SXT (MO10) Vibrio cholerae Cmy, Sur, Tmy, Sptr, DNA repair genes, toxin-antitoxin system, ATP-dependent Lon protease, | AY(055428 99 2
0139 MO10 histidine kinase, diguanylate cyclase, deoxycytidine triphosphate deaminase
ICE R997 Proteus mirabilis B-lactamase gene, DNA repair genes, RM system, toxin-antitoxin system KY433363 85 3
ICEAmaAS1 Alteromonas type I RMS NC_023045 80 4
macleodii 'Aegean
Sea MED64'
ICEAmalS1 \Alteromonas Heavy metal resistance, type I RMS NC_021713 99 4
macleodii lonian
Sea UM7
ICEMfulndla Marinomonas RMS LIQF00000000 66 4
fungiae JCM
18476
ICEMfulnd1b Marinomonas RMS LIQF00000000 75 4
fungiae JCM
18476
ICEMprChnl Marinomonas RMS AYOZ01000000 86 4
profundimaris
D104
ICEPalBanl Providencia Cmy, Sptr, Sur, Tmy, toxin-antitoxin system, phenazine biosynthesis protein, lysine exporter, | GQ463139 97 5
alcalifaciens glyoxalase resistance, RMS
ICEPdaSpal Photobacterium Tetr, heat-shock protein (dnaK), AAA ATPase, toxin-antitoxin system, ATP-dependent Lon | AJ870986 103 6
damselae protease ICEPmiUSA1
subsp. piscicida
PC554.2
ICEPmiJpnl IProteus mirabilis Amxr, Amcr, Foxr, Ctxr KT894734 93 7
ICEPmiUSA1 Proteus mirabilis ATP-dependent helicase, DNA repair proteins, toxin-antitoxin system AM942759 81 5

strain HI4320




Element Strain Accessory Genes/Reported Functions Acc. No. Size (kb) Ref

ICESpuPO1 Shewanella Cur, Zn/Co/Cd RND efflux pump, DNA repair genes, restriction modification system CP000503 111 8
putrefaciens W3-
18-1

ICEValA056-1 Vibrio Sptr, Sur, Az, type III RM system KR231688 89 9
alginolyticus A056

ICEValA056-2 Vibrio type I RM system KR231689 104 9
alginolyticus A056

ICEValASI1 Vibrio L-lactate degradation system NZ_LTYKO000000 N/A 10
alginolyticus 00
IANC4-19

ICEVallnd1 Vibrio Error-prone repair protein AB115497.1 67 N/
alginolyticus, A
ANC4-1

ICEValE0601 Vibrio type III RM system KT072768 106 10
alginolyticus
E0601

ICEVaIHN396 Vibrio type I RMS KT072770 87 10
alginolyticus
IHN396

ICEValHN437 Vibrio type I RM system KT072771 94 10
alginolyticus
HN437

ICEValHN492 Vibrio type III RM system KT072769 106 9
alginolyticus
HN492

ICEVchBanl11 Vibrio cholerae Type Il restriction system ERS016137 96 11
1672

ICEVchBan5 Vibrio cholerae O1 | Cmy, Sptr, Sur, Tmy, toxin-antitoxin system GQ463140 102 5

ICEVchBan8 Vibrio cholerae Acr, Toxin-antitoxin system JQ345361 103 5
(037 strain MZ03

ICEVchBan9 Vibrio cholerae MJ- | Cmr, Sptr, Sur, Tmr, Tetr CP001485 108 5
1236




Element Strain Accessory Genes/Reported Functions Acc. No. Size (kb) Ref

ICEVchChn0143 Vibrio cholerae Sptr, Sur, Tmy, Tetr, toxin-antitoxin system KT151654 87 13
ICDC-VC0143

ICEVchChn0956 Vibrio cholerae Sptr, Sur, Tmy, toxin-antitoxin system KT151655 94 13
ICDC-VC956

ICEVchChn1605 Vibrio cholerae Sptr, Sur, Tmr, toxin-antitoxin system KT151656 98 13
ICDC-VC1605

ICEVchChnl627 Vibrio cholerae Sptr, Sur, Tmy, Tetr, toxin-antitoxin system KT151657 102 13
ICDC-VC1627

ICEVchChn1909 Vibrio cholerae Sptr, Sur, Tm, toxin-antitoxin system KT151658 109 13
ICDC-VC1909

ICEVchChn1944 Vibrio cholerae Sptr, Sur, Tmy, toxin-antitoxin system KT151659 101 13
ICDC-VC1944

ICEVchChn2255 Vibrio cholerae Sptr, Sur, Tm, Tetr,type I RM system, toxin-antitoxin system KT151660 95 13
ICDC-V(C2255

ICEVchChn2605 Vibrio cholerae Sptr, Sur, Tmy, toxin-antitoxin system KT151661 87 13
ICDC-VC2605

ICEVchChn306 Vibrio cholerae toxin-antitoxin system, ATP-dependent Lon protease NZ_AWWAO0100 N/A 14
E306 0000

ICEVchChn4210 Vibrio cholerae Sptr, Sur, Tmr, Tetr, toxin-antitoxin system KT151662 110 13
ICDC-VC4210

ICEVchChn57 Vibrio cholerae Sptr, Sur, Tmy, Tetr, toxin-antitoxin system KT151664 93 13
ICDC-VC57

ICEVchChn1307 Vibrio cholerae Cmr, Tm* DNA repair genes KJ817376.1 104 N/
ICDC-1307 A

ICEVchChnAHV1003 Vibrio cholerae Eryr, Sptr, Sur, Tmy, type I RM system, toxin-antitoxin system KT151663 102 13
IAHV1003

ICEVchHail Vibrio cholerae Tmr, Sur, Sptr, toxin-antitoxin system JN648379 98 15
VC1786

ICEVchHai2 Vibrio cholerae RM system AJRO01000008 84 16
HC-1A2

ICEVchInd4 Vibrio cholerae Cmy, Sptr, Sur, Toxin-antitoxin system GQ463141 95 5
0139

ICEVchInd5 Vibrio cholerae O1 | Cmy, Sptr, Sur, Tmy, glyoxalase resistance, toxin-antitoxin system GQ463142 98 5




Element Strain Accessory Genes/Reported Functions Acc. No. Size (kb) Ref

ICEVchInd6 Vibrio cholerae Tmr ERS013257 90 11
4605

ICEVchMex1 Vibrio cholerae RMS, toxin-antitoxin system GQ463143 83 17
non O1-0139

ICEVchMoz10 Vibrio cholerae B33 | Sptr, Sur, Tetr, toxin-antitoxin system ACHZ00000000 104 5

ICEVfiBral Vibrio fluvialis 560 | RMS JQHX00000000 N/A 18

ICEVfIBra2 Vibrio fluvialis 539 | RMS JQHW00000000 N/A 18

ICEVflInd1 Vibrio fluvialis Cmy, Sptr, Sur, Tmy, toxin-antitoxin system, RMS GQ463144 114 5

ICEApI2 Actinobacillus Sptr, Sur, Tmt, DNA repair genes, RMS MF187965.1 94 21
pleuropneumoniae
MIDG3553

ICEVchThd1 Vibrio Cholerae Cmy, Sur, Tetr, Tmr, Mar and RMS CP007653.1 100 22
IrsY216

ICEVFIH-08942 Vibrio fluvialis Sptr, Cm*, Tm*, DNA repair genes, RMS KM213605.1 103 23
H08942

ICEIdBUSA1 Idiomarinaceae RMS LN899469.1 69 N/
bacterium, HL-53 A

ICEAItMex1 \Alteromonas sp. RMS, Heavy metal resistance protein CP018023 83 N/
Mex14 A

ICEPrSt33672 Providencia RMS, Hgr CP008920.1 76 24
stuartii ATCC
33672

ICEValChnl Vibrio Fqy, Tmr, Sur, Agr, RMS CP016224.1 86 25
alginolyticus Z]-T

ICEVchRual Vibrio Cholerae Bmr, Sptr, Sur, DNA repair genes, abortive phage resistance protein KY382507.1 98 N/
RND68789 A

ICEVchRua2 Vibrio cholerae O1 | Bmr, Sptr, Su, DNA repair genes, abortive phage resistance protein KY382506.1 98 N/
biovar El Tor A
Inaba RND18826

ICEVchNigl Vibrio Cholerae Sptr, Tmr Bm* Sur, Flo*, DNA repair genes K(C886258.1 98 26
VC833

ICEVchNepl Vibrio Cholerae Sptr, Tmr Bm* Sur, DNA repair genes KC886257.1 98 26
VC504




Element Strain Accessory Genes/Reported Functions Acc. No. Size (kb) Ref

ICEPrvuChnl Proteus vulgaria Bm rDNA repair genes, RMS KX243403.1 94 27
08MA2213

ICEPmiChnl IProteus mirabilis DNA repair genes, Flo, Tetr, Sptr, Sur KT962845.1 94 28
PM13C04

ICEPmiChn2 Proteus mirabilis Sur, Bmr ultraviolet light resistance protein B, DNA repair genes KY437726.1 106 29
IN7

ICEPmiChn3 Proteus mirabilis Hmr, Tmr, Eryr, Sptr, DNA repair genes KY437727.1 57 29
JN28

ICEPmiChn4 Proteus mirabilis [-lactamase, DNA repair genes, Sumr, Sptr, Flor KY437728.1 91 29
IN14

ICEPmiCHN1586 IProteus mirabilis Tmr, Flor, Bm, Sptr, Sur, DNA repair genes KX243404.1 99 27
08MAS1586

ICEPmiCHN2407 IProteus mirabilis Tetr, RMS, Co-Zn-Cd resistance, DNA repair genes, Hg* KX243405.1 97 27
09M AS2407

ICEPmiCHN2410 IProteus mirabilis DNA repair polymerases, RMS, Co-Zn-Cd resistance, Hg, Am» Azmr, Cm, Knr, Sptr, SXTr, | KX243406.1 93 27
09MAS2410 Sur, Tetr, CFZr, Cipr

ICEPmiCHN2416 IProteus mirabilis RMS, Co-Zn-Cd resistance, DNA repair genes, Hg* KX243407.1 92 27
09MAS2416

ICEPmiCHNO901 IProteus mirabilis Tmr, Bmy, Flor, Sptr, RMS, DNA repair genes KX243208.1 89 27
MD20140901

ICEPmiCHN902 IProteus mirabilis Bmr, Sptr, Sur, Amr Azmr, Az, Amkr, Cmr, Cipr, Kn,SXTr, Tett, DNA repair genes, RMS KX243409.1 89 27
MD20140902

ICEPmiCHN903 IProteus mirabilis Bmr, Tmy, Sptr, Sptr, RMS, DNA repair genes KX243410.1 89 27
MD20140903

ICEPmiCHN904 IProteus mirabilis Bmr, RMS, Co-Zn-Cd resistance, DNA repair genes, Sptr, Sur, Tetr KX243411.1 95 27
MD20140904

ICEPmiCHN905 IProteus mirabilis Bmr, RMS, Tetr, Sptr, Sur, Co-Zn-Cd resistance protein KX243412.1 95 27
MD20140905

ICEPmiCHNS809 IProteus mirabilis Amr, Knr, SXTr, Azm®, Cmr, Sur, Tetr, Cfr KX243413.1 76 27
TJ1809

ICEPmiCHN3237 IProteus mirabilis DNA repair genes, RMS, CFZr,Am*, Azmr, SXTr, Tetr, Sur KX243414.1 87 27

TJ3237




Element Strain Accessory Genes/Reported Functions Acc. No. Size (kb) Ref

ICEPmiCHN3300 IProteus mirabilis Tmr, Azmr, Cmr, SXTr, Sur, Sptr, DNA repair genes KX243415.1 108 27
TJ3300

ICEPmiCHN23335 IProteus mirabilis Azmr, Bmr, RMS, Tetr, Sptr, DNA repair polymerases KX243416.1 90 27
13335

ICEPmiChnl18 IProteus mirabilis DNA repair genes, Tm*, RMS KX268685.1 65 N/
Pm15C1 A

ICEPmiChn19 Proteus mirabilis quaternary ammonium-compound resistance KT894734.1 93 28
PM14C28

ICEVfIChn1* Vibrio fluvialis Bile resistance genes (toxR, ompU, ompT, tolC), Heat stock proteins (GroES, GroEL, HspA), | CP019118.1 N/A N/
12605 virulence factors & prophage regions A

ICEVfluChn2* Vibrio fluvialis Bile resistance genes (toxR, ompU, ompT, tolC), Heat stock proteins (GroES, GroEL, HspA), | CP019119.1 N/A N/
12605 virulence factors & prophage regions A

ICEPmiAR_0159 IProteus mirabilis Cmy, Flor, Tmr, Heavy metal resistance protein. CP021550.1 99 N/
IAR_0159 A

ICESupCHN110003 Shewanella upenei | DNA repair genes, Bmr, Cmr, Sptr, Sur, RMS. MG014393.1 92 N/
110003 A

ICEPmiFral IProteus mirabilis Flor, Cmr Sptr, Sur, Tetr, Kn™ Tmr, Eryr, Nmr, RMS, merR family gene & DNA repair genes MF490434.1 107 30
PmPHI

ICESha]pnl* Shewanella Mar, Flor, Sur, B-lactamase BFBQO01000001.1 N/A N/
Halifaxiensis A
6JANF4-E-4

ICEShaJpn2* Shewanella Mar, Flor, Sur, B-lactamase BFBQ01000005.1 44.6 N/
Halifaxiensis A
6JANF4-E-4

ICEApIChnl \Actinobacillus Flov Cmr, Tetrr Amkr, Km, Sptr, Til, Ery?, Clrr, Lmr, Sur KX196444 100 31
pleuropneumoniae
Appb6

ICEPmiChnBCP11 IProteus mirabilis Tetr, Kmr, Nmr, Blmr, Rifr, Hymr, Am, Sptr, Ctxr, Azr, Spmr, Apr, Tor, Tmr, SXT, Cfr, Nfr, MG773277.1 141 32

BCP11

Fmr, Cmr, Flor, RMS, Nalr

AAA: ATPases Associated with diverse cellular activities , Act: Acriflavin resistance , Af: Actiflavine resistance, Ag: Aminoglycoside resistance, Am=
Ampicillin resistance, Amk* :Amikacin resistance, Ap" Apramycin resistance, As" Arsenic resistance, Azm" Azithromycin resistance, Az Aztreonam

resistance, Bm™ Bicyclomycin resistance, Blm™: Bleomycin resistance, Co: Cobalt, Cd: Cadmium , CFZ: Cefazolin resistance Ctx: Cefotaxime resistance, Cip":
Ciprofloxacin resistance, Cli: Clindamycin resistance, Cm" Chloramphenicol resistance, CuR: Copper resistance, Ery": Erythromycin resistance, Flo": Florfenicol
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resistance, Fm™ Fosfomycin resistance, Fq": Fluoroquinolone resistance, Hg": Mercury resistance, Hm" Hygromycin resistance, Km" Kanamycin resistance,
Lm™ lincomycin resistance, Mar: Macrolide resistance, Nal": Nalidixic acid resistance, Nm" Neomycin resistance, Nf: Norfloxacin resistance, Rif": Rifampin
resistance, RND: Resistance Nodulation Cell Division, RMS: Restriction modification system, Spt:: Spectinomycin resistance, Sp*: Streptomycin resistance,
Sum™ Sulphonamide resistance, Sum: Sulfamethoxazole resistance, SXT: Trimethoprim-Sulfamethoxazole resistance, Til: Tilmicosin resistance, Tet:
Tetracycline resistance, Tm" Trimethoprim resistance, To": Tobramycin resistance, Zn: Zinc.

N/A: Not Available

In some of these cases no name was given to the ICE that was sequenced. In these cases, names were assigned based on the nomenclature system used in
Burrus et al. (20).

*Unpublished Sequence data



10.

11.

12.

13.

14.

15.

16.

17.

Boltner D, MacMahon C, Pembroke JT et al. 2002. R391: a conjugative integrating mosaic comprised
of phage, plasmid, and transposon elements. Journal of Bacteriology, 184: 5158-69.

Beaber JW, Hochhut B, Waldor MK. 2002. Genomic and Functional Analyses of SXT, an Integrating
Antibiotic Resistance Gene Transfer Element Derived from Vibrio cholerae. Journal of Bacteriology,
184: 4259-69.

Ryan, M.P., Armshaw, P., O'Halloran, J.A. and Pembroke, J.T. 2017. Analysis and comparative
genomics of R997, the first SXT/R391 integrative and conjugative element (ICE) of the Indian Sub-
Continent', Scientific Reports, 7, available: http://dx.doi.org/10.1038/s41598-017-08735-y.
Lopez-Pérez M, Gonzaga A, Rodriguez-Valera F. 2013. Genomic Diversity of “Deep Ecotype”

Alteromonas macleodii Isolates: Evidence for Pan-Mediterranean Clonal Frames. Genome Biology and
Evolution, 5: 1220-32.

Badhai J, Das SK. 2016. Characterization of Three Novel SXT/R391 Integrating Conjugative
Elements ICEMfulndla and ICEMfulndlb, and ICEMprChnl Identified in the Genomes of
Marinomonas fungine JCM 18476(T) and Marinomonas profundimaris strain D104. Fronters in
Microbiology, 7: 1896.

Wozniak RA, Fouts DE, Spagnoletti M et al. 2009. Comparative ICE genomics: insights into the
evolution of the SXT/R391 family of ICEs. PLoS Genetics, 5: e1000786

Osorio CR, Marrero ], Wozniak RAF et al. 2008. Genomic and Functional Analysis of ICEPdaSpal,
a Fish-Pathogen-Derived SXT-Related Integrating Conjugative Element That Can Mobilize a
Virulence Plasmid. Journal of Bacteriology, 190: 3353-61.

Lei C-W, Zhang A-Y, Wang H-N et al. 2016. Characterization of SXT/R391 Integrative and
Conjugative Elements in Proteus mirabilis Isolates from Food-Producing Animals in China.
Antimicrobial Agents and Chemotherapy, 60: 1935-8.

Pearson, M.M., Sebaihia, M., Churcher, C., Quail, M.A., Seshasayee, A.S., Luscombe, N.M.,
Abdellah, Z., Arrosmith, C., Atkin, B. and Chillingworth, T. 2008. Complete genome sequence of
uropathogenic Proteus mirabilis, a master of both adherence and motility. Journal of Bacteriology,
190(11): 4027-4037.

Pembroke JT, Piterina AV. 2006. A novel ICE in the genome of Shewanella putrefaciens W3-18-1:
comparison with the SXT/R391 ICE-like elements. FEMS Microbiology Letters, 264: 80-8.

Luo P, He X, Wang Y et al. Comparative genomic analysis of six new-found integrative conjugative
elements (ICEs) in Vibrio alginolyticus. BMC Microbiol 2016; 16: 79.

Bhotra T, Singh DV. 2016. Whole-Genome Sequence of Vibrio alginolyticus Isolated from the Mucus
of the Coral Fungia danai in the Andaman Sea, India. Genome Announcements, 4: e€00339-16.

Wang R, Yu D, Yue ] et al. Variations in SXT elements in epidemic Vibrio cholerae O1 El Tor strains
in China. Scientific Reports, 2016; 6: 22733.

YiY, LuN, Liu F ef al. 2014. Genome sequence and comparative analysis of a Vibrio cholerae 0139
strain E306 isolated from a cholera case in China. Gut Pathogens, 6: 3-.

Sjolund-Karlsson M, Reimer A, Folster JP et al. 2011. Drug-Resistance Mechanisms in Vibrio cholerae
O1 Outbreak Strain, Haiti, 2010. Emergering Infectious Diseases. 17: 2151-4.

Chowdhury, F., Mather, A.E., Begum, Y.A., Asaduzzaman, M., Baby, N., Sharmin, S., Biswas, R.,
Uddin, M.I,, LaRocque, R.C. and Harris, J.B. 2015. Vibrio cholerae serogroup O139: isolation from
cholera patients and asymptomatic household family members in Bangladesh between 2013 and
2014. PLoS Neglected Tropical Diseases, 9(11): e0004183.

Taviani, E., Grim, C.J.,, Chun, J.,, Hug, A. and Colwell, R. 2009. Genomic analysis of a novel
integrative conjugative element in Vibrio cholerae. FEBS Letters, 583(22): 3630-3636.



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Ceccarelli D, Spagnoletti M, Hasan NA et al. 2013. A new integrative conjugative element detected
in Haitian isolates of Vibrio cholerae non-O1/non-0139. Research in Microbiology, 164:891-3.

Burrus V, Quezada-Calvillo R, Marrero ] et al. 2006. SXT-Related Integrating Conjugative Element
in New World Vibrio cholerae. Applied and Environmental Microbiology, 72: 3054-7.

de Oliveira Veras AA, da Silva ML, Gomes JCM et al. 2015. Draft Genome Sequences of Vibrio
fluvialis Strains 560 and 539, Isolated from Environmental Samples. Genome Announcements, 3:
e01344-14.

Burrus V, Marrero ], Waldor MK. 2006. The current ICE age: Biology and evolution of SXT-related
integrating conjugative elements. Plasmid; 55: 173-83.

LiY. LiY. Fernandez Crespo,R., Langford,P.R. and Bosse].T., 2018. Characterisation of the
Actinobacillus pleuropneumoniae SXT-related Integrative and Conjugative Element ICEApI2, and
analysis of the encoded FloR protein: hydrophobic residues in transmembrane domains contribute
dynamically to florfenicol and chloramphenicol efflux. Journal of Antimicrobial Chemotherapy, 73: 57-
63.

Okada, K., Natakuathung, W., Na-Ubol, M., Roobthaisong, A., Wongboot, W., Maruyama, F.,
Nakagawa, I., Chantaroj, S. and Hamada, S. 2015. Characterization of 3 Megabase-Sized Circular
Replicons from Vibrio cholerae. Emerging Infectious Diseases, 21(7):1262-1263, available:
http://dx.doi.org/10.3201/eid2107.141055.

Poulin-Laprade, D., Matteau, D., Jacques, P.-E., Rodrigue, S. and Burrus, V. 2015. 'Transfer

activation of SXT/R391 integrative and conjugative elements: unraveling the SetCD regulon'.
Nucleic Acids Research, 43(4): 2045-2056.

Frey, K., Bishop-Lilly, K., Daligault, H., Davenport, K., Bruce, D., Chain, P., Coyne, S., Chertkov,
O., Freitas, T. and Jaissle, J. 2014. Full-genome assembly of reference strain Providencia stuartii ATCC
33672. Genome Announcements. 2(5): e01082-14.

Marin, M.A., Fonseca, E.L., Andrade, B.N., Cabral, A.C. and Vicente, A.C.P. 2014. Worldwide
occurrence of integrative conjugative element encoding multidrug resistance determinants in
epidemic Vibrio cholerae O1. PloS One, 9(9): e108728.

Li, XY, Du, Y., Du, P.C, Dai, H,, Fang, Y.J., Li, Z.P,, Lv, N., Zhu, B.L., Kan, B. and Wang, D.C. 2016.
SXT/R391 integrative and conjugative elements in Proteus species reveal abundant genetic
diversity and multidrug resistance. Scientific Reports, 6, available:
http://dx.doi.org/10.1038/srep37372.

Lei, C.-W., Zhang, A.-Y.,, Wang, H.-N. Liu, B.-H, Yang, L.-Q. and Yang Y.-Q. 2016.

Characterization of SXT/R391 integrative and conjugative elements in Proteus mirabilis isolates from

food-producing animals in China. Antimicrobial Agents and Chemotherapy, 60(3): 1935-1938.

Bie, LY., Wu, H., Wang, X.H., Wang, M.Y. and Xu, H. 2017. Identification and characterization of
new members of the SXT/R391 family of integrative and conjugative elements (ICEs) in Proteus
mirabilis.  International  Journal —of  Antimicrobial — Agents, 50(2): 242-246, available:
http://dx.doi.org/10.1016/j.jjantimicag.2017.01.045

Siebor, E., de Curraize, C. and Neuwirth, C. 2018. 'Genomic context of resistance genes within a
French clinical MDR Proteus mirabilis: identification of the novel genomic resistance island GI Pmi
1. Journal of Antimicrobial Chemotherapy, 73(7): 1808-1811.

10



31. Xu, |, Jia, H., Cui, G.,, Tong, H., Wei, J., Shao, D., Liu, K., Qiu, Y., Li, B. and Ma, Z.. 2018.
ICEApIChnl, a novel SXT/R391 integrative conjugative element (ICE), carrying multiple antibiotic
resistance genes in Actinobacillus pleuropneumoniae. Veterinary Microbiology, 220: 18-23.

11



Growth curves of AB1157pMERpH and AB1157 with varying concentrations of Arsenate
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Supplementary Figure 1: Growth curve of AB1157pMERpH (blue line) and AB1157 (orange line) over
an 18-hour growth period with 15 mM Arsenate supplemented into the LB Broth culture. Optical
density readings are measured at 600 nm. AB1157pMERpH shows resistance to Arsenate as it grows at
a steady rate whereas AB1157 shows almost no growth until after 16 hours of growth. AB1157 is an
E.coli strain and is known to have minimal arsenic resistance. AB1157pMERpH has a more adaptive
system of resisting arsenate than AB1157 which is clearly displayed in the graph.
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Supplementary Figure 2: Growth curve of AB1157pMERpH (blue line) and AB1157 (orange line) over
an 18-hour growth period with 20 mM Arsenate supplemented into the LB Broth culture. Optical
density readings are measured at 600 nm. AB1157pMERpH shows resistance to Arsenate as it grows at
a steady rate whereas AB1157 shows almost no growth until after 15 hours of growth. Arsenate at a 20
mM concentration shows similar results to the 15 mM concentration (Figure 1).
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Supplementary Figure 3: Growth curve of AB1157pMERpH (blue line) and AB1157 (orange line) over
an 18-hour growth period with 25 mM Arsenate supplemented into the LB Broth culture. Optical
density readings are measured at 600 nm. AB1157pMERpH shows resistance to Arsenate as it grows at
a steady rate whereas AB1157 shows almost no growth during this period.

Summary of Results:

From observing the data, in an arsenate environment AB1157pMERpH will be able to adapt and
continue to grow whereas AB1157 is susceptible to arsenate over a longer period. To AB1157, the
arsenate acts as a bacteriostatic agent or bacteriostat, by way that it arrests the growth, but it doesn’t
kill the bacteria. This makes AB1157pMERpH the more dominant strain for survival in an arsenic
environment. This resistance to arsenate is linked to a two gene system present in Hotspot 4 of the
element. ORF 68, an organoarsenical efflux MFES transporter Ars] and ORF 69, an NAD-dependent
glyceraldehyde-3-phosphate dehydrogenase. A similar system is found in Pseudomonas aeruginosa DK2,
itis new pathway of arsenate resistance involving biosynthesis and extrusion of an unusual pentavalent
organoarsenical. [1]
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