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Table 9 Antimicrobial resistance phenotype of Salmonella donor isolates of Farm A,

E. coli transconjugants and the size of conjugative plasmid.

Salmonella Resistance pattern” Plasmid profiles Conjugative
donor strain® Donor Transconjugant and size of plasmid size
donor (kbp)° (Kbp)*
S. Corvallis AC11 AGSSUT AG 54,10 54
S. Corvallis AC23 AGSSUT AG 54,10, 4.3 54
S. Corvallis AC26 AGSSuT AG 54,10 54
S. Corvallis AC30 AGSSuT AG 54,10 54
S. Corvallis AC74 AGSSUT AG 54,10, 4.3 54
S. Corvallis AC119 AGSSUT AG 54,10 54
S. Corvallis AC125 AGSSuT AG 54,10 54
S. Corvallis AC138 AGSSUT AG 54,10 54
S. Corvallis AC149 AGSSUT AG 54, 10 54
S. Corvallis AC151 AGSSuT AG 54,10 54
S. Rissen AC40 ACKSSuSxtT ACKSuSxt >54,10,9,5.6 >54
S. Rissen AC41 ACKSSuSxtT ACKSuSxt >54,10,9,5.6 > 54
S. Rissen AC46 ACKSSuSxtT ACKSuSxt >54,10,9,5.6 > 54
S. Rissen AC49 ACKSSuSxtT ACKSuSxt >54,10,9,8,51,4 >54
S. Rissen AC50 ACKSSuSxtT ACKSuSxt >54,10,9,8,51,4 >54
S. Rissen AC69 ACKSSuSxtT ACKSuSxt >54,10,9,8,5.1,4 > 54
S. Rissen AC80 ACKSSuSxtT ACKSuSxt >54,10,9,5.6 >54
S. Rissen AC105 ACKSSuSxtT ACKSuSxt >54,10,9,5.6 > 54
S. Rissen AC106 ACKSSuSxtT ACKSuSxt >54,10,9,5.6 >54
S. Rissen AC108 ACKSSuSxtT ACKSuSxt >54,10,9,5.6 >54
S.1,4,5,12:i:- AB37 AApCGNSSuSxtT NT 8.6,8,5.6,5.1,4,3 -
S.1,45,12:i:- AB44 AApCGNSSuSxtT NT 8,51 -
S.1,4,5,12:i:- AB51 AApPCGNSSuSxtT NT 8.6,8,56,51,4,3 -
S.1,4,5,12:i:- AB87 AApPCGNSSuSxtT NT 8.6,8,5.6,5.1,4,3 -
S.1,45,12:i:- AB93 AApPCGNSSuSxtT NT 8,51 -
S.1,4512:i:- AB116 AAPCGNSSuSxtT NT 8,51 -
S.1,4,512::- AB117 AApCGNSSuSxtT NT 8.6,8,5.6,5.1,4,3 -
S.1,45,12:i:- AB139 AApPCGNSSuSxtT NT 8,51 -
S.1,4512:i:- AB141 AAPCGNSSuSxtT NT 8,51 -
S.1,4,512:i:- AB144 AApPCGNSSuSxtT NT 8.6,8,56,5.1,4,3 -

Note: ® Isolates name: 1 letter A = Salmonella isolated from pigs of Farm A, 2™ letter B

or C = Salmonella serogroup B or C, number = Lab number of the isolates.
® A = ampicillin, Ap = apramycin, C = chloramphenicol, G = gentamicin, K =

kanamycin, N = nalidixic acid, S = streptomycin, T = tetracycline, Su =

sulfamethoxazole and Sxt = sulfamethoxazole/trimethoprim.

¢ Plasmid profile and size of donor cells were represented in Figure 18.

¢ Conjugative plasmid size were illustrated in Figure 19.
NT = Not transferred.
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Table 10 Antimicrobial resistance phenotype of Salmonella donor strains containing
class 1 integrons, E. coli transconjugants and the size of conjugative

plasmid.
Salmonella Resistance pattern” Class 1 integron Conjugative
donor strain® Donor Transconjugant  carried aadA gene  plasmid size (kbp)
S. Stanley CC1 ~ ACGSSuSxtT ACSSuT aadAl > 54
S.Panama CB2  ACSSuSxtT not transfer aadA4 -
S. Panama CB3  ACSSuSxtT not transfer aadA4 -
S. Anatum EC3  AAmMApPCSSuSxtT  not transfer aadA2 -

Note: 2 Isolates name: 1% letter C or E = Salmonella isolated from pigs of Farm C or E, 2™
letter B or C = Salmonella serogroup B or C, number = Lab number of isolates.
® A = ampicillin, Am = amoxicillin/clavulanic acid, Ap = apramycin, C =
chloramphenicol, G = gentamicin, S = streptomycin, T = tetracycline, Su =

sulfamethoxazole and Sxt = sulfamethoxazole/trimethoprim.
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1,078 bp 1,000 bp

872 bp

Figure 5 Agarose gel electrophoresis of PCR amplification of class 1 integron. Lane
M = standard marker (\/Hindlll + ¢x/Haelll), lane 1 = S. Typhimuruim
DT104 containing classl integron was used as positive control, lane 2 = S.
Stanley CC1, lane 3 = S. Panama CB2, lane 4 = S. Panama CB3, lane 5 =

S. Anatum EC3 and lane 6 = negative control.
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attl site
cgatgtttggtgttatggagcagcaacgatgttacgcagcagggcagtcgccctaaaaca

ORF
CS

aagttaggclatcttcatgagggaagcggtgatcgccgaagtatcgactcaactatcagag
M R E AV I A E V S T QL S E

gtagttggcgtcatcgagcgccatctcgaaccgacgttgctggeccgtacatttgtacgge
v v 6 Vv I ERHULEWPTULULAVHILYG
tccgcecagtggatggeggectgaagccacacagtgatattgatttgectggttacggggacce
S AV DG G L K P H S D11 DL L V TGT
gtaaggcttgatgaaacaacgcggcgagctttgatcaacgaccttttggaaacttcggct
vV R LD ETTIRRALI1 NUIDULULET S A
tcccctggagagagcgagattctccgegetgtagaagtcaccattgttgtgcacgacgac
s P G E S E I L RAV EV TI1 V V HDD
atcattccgtggcgttatccagctaagcgcgaactgcaatttggagaatggcagcgcaat
I 1 P WRY P AKIRETULOQFGEWIOQRN
gacattcttgcaggtatcttcgagccagccacgatcgacattgatctggctatcttgetg
D1 L AG1 F EWPATI1T D1 DL A1 L L
acaaaagcaagagaacatagcgttgccttggtaggtccagcggcggaggaactctttgat
T K AR EH SV ALV GPAAEETLF D
ccggttcctgaacaggatctatttgaggcgctaaatgaaaccttaacgctatggaactcg
PV PE QDL FEALNETTULTUL WN S
ccgcccgactgggetggegatgagcgaaatgtagtgettacgttgteccgeatttggtece
P P DWAGIDUEWRNVVLTLSIR I WS
agcgcagaaaccggcaaaatcgcgccgaaggatgtcgctgccgactgggcaaaagagcgce
S A ETG K1 AP KDV AADWAIKER
ctgccggceccagtatcagcccgtcatacttgaagctagacaggcttatcttggacaagaa
L PAOQYQPVILEA ARG GQATYTLTGTQ QE
gaagatcgcttggcctcccgegcagatcagttggaagaatttgttcactacgtgaaagge

E DR L ASWRADIGQLEEFV HY V K G
ICS attC site

gagatcaccaaggtagtcggcaaataatigtctaachattcgttcaagtcgaacccgcttc
E I T K V V G TL B

cs
gcggcgeggcttaactcaagcgttagadge 930

Figure 6 Nucleotide sequence and coding region of aadAl gene cassette in

class 1 integron of S. Stanley CC1 strain. The conserved core site
(CS) and inverse core site (ICS) were boxed. The attl site was
underlined with a dotted line and the attC site was underlined. ORF =
open reading frame, * = stop codon. The cassette boundaries were

indicated by vertical arrow.
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attl site

cs

aagttaggdatcttcatgggtgaattctttcctgcacaagtttccgagcagctatcccac

M G E F F P A QV S E Q L S H
gctcgcggggtgatcgagegcecatctggetgcaacgctggacacaatccacctgttcgga
AR GV I ERHULAATULDTTI1 HL F G
tctgcgcetecgatggagggttgaagccggacagecgacatcgacttgetcgtgaccgtcage
S AL DGSGLIKW®PDSD 1 DL L V TV S
gccgcacctaacgattcgctaaggcaggcactaatgctcgacctgctaaaagtctcatca
AAAPNUDSLIROQALMULITDT LULI KV S S
ccgccaggcegatggcggaccatggcgaccgctggaggtgactgttgtcgetcgaagecgaa
p P GDGGWPWR®PULEV TV YV AR S E
gtagtgccctggegctatccggegegacgtgagettcagttcggtgagtggetecgecac
vV v P WR Y P A RREWLOQFGEWTIL R H
gacatcctctccggaacgttcgagcectgecgttctggatcacgatcttgegattttgetg
b1 L S G TFEPAV L DHDIULA A1 L L
accaaggcgaggcaacacagccttgctctgctaggtccatccgecagtcacgttcttcgag
T K AR Q H S L AL LGP S AV T F F E
ccggtgccgaacgagcattttttcaaggcgettttcgacacgattgecccagtggaattca
PV PNIEHFFI KA AL FTDT 1T A Q W N S
gagtcggattggaagggtgacgagcggaacgtcgttcttgctcttgectcgecatttggtac
E S DWIKGUDEWIRNYVV LALARI WY
agggcttcaaacgggctcattgctcctaaggacgttgctgecgecatgggtatcaaagegt
R A°AS NG L I AP K DVAAA AWV S K R
ttgcctgecgagcatcggeccatcatttgcaaggcacgcgcecggegtacctgggtagegag
L P AAE HRWP1T I CKARAAY L G S E
gacgacgacctagcaatgcgcgtcgaagagacggctgegttcgttcgatatgccaaagca
b bDbDLAMIRYVEUETAAFVIRY AKA
acgattgagagaatcttgcgtitgagcagcacgtgcgaaaagtgcatcgaccggcgceccag
T I E R I L R *

ICS attC site \l/
gcatctgatigcctaacitccgegttgaagtggacgggttgcgeccgecgetcaactatgcg)

cs
fttagatigccect 971

Figure 7 Nucleotide sequence and coding region of aadA4 gene cassette in

class 1 integron of S. Panama CB2 strain. The conserved core site
(CS) and inverse core site (ICS) were boxed. The attl site was
underlined with a dotted line and the attC site was underlined. ORF =
open reading frame, * = stop codon. The cassette boundaries were

indicated by vertical arrow.
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attl site
cgatgtttggtgttatggagcagcaacgatgttacgcagcagggcagtcgccctaaaaca

cs
aagttaggdatcttcatgggtgaattctttcctgcacaagtttccgagcagctatcccac
M G E F F P A QV S E QL S H
gctcgeggggtgatcgagegcecatctggetgcaacgectggacacaatccacctgttcgga
AR GV I ERHULAATULDTI1 H L F G
tctgcgcetcgatggagggttgaagccggacagecgacatcgacttgetcgtgaccgtcage
S AL DGGULIKPDSD1I1I DL L V TV S
gccgcacctaacgattcgctaaggcaggcactagtgctcgacctgctaaaagtctcatca
AAA P NIDSLIROQALVLDIULWLI KV S S
ccgccaggcgatggcggaccatggcecgaccgcetggaggtgactgttgtcgectcgaagecgaa
P P G DGGPWIRWPULEV TV V A R S E
gtagtgccctggegctatccggegegacgtgagettcagttcggtgagtggetecgecac
vV v P W R Y P ARIRELOQF G EWTIL R H
gacatcctctccggaacgttcgagectgecgttctggatcacgatcttgegattttgetg
b1 L S G TFEPA AV L DHDIULA A1 L L
accaaggcgaggcaacacagccttgctctgctaggtccatccgecagtcacgttcttcgag
T K AR Q H S L ALULGUZPSAV TFF E
ccggtgccgaacgagcattttttcaaggcgettttcgacacgattgecccagtggaattca
PV PNIEHFFKALUFTDT 1 A Q W N S
gagtcggattggaagggtgacgagcggaacgtcgttcttgctcttgctcgecatttggtac
E S DWKGDEWRNVYVV L ALARI WY
agggcttcaaacgggctcattgctcctaaggacgttgctgecgecatgggtatcaaagegt
R A°AS NG L I AP K DVAAA AWV S K R
ttgcctgecgagcatcggeccatcatttgcaaggcacgcgeggegtacctgggtagegag
L P AAE HR®P 1T 1 CKARAAY L G S E
gacgacgacctagcaatgcgcgtcgaagagacggctgcgttcgttcgatatgccaaagca
b bDL A MIRVEETAAFVIRY A K A
acgattgagagaatcttgcgtitgagcagcacgtgcgaaaagtgcatcgaccggcgecca
T I E R I L R * ,i
ICS attC site
gcatctgatigcctaacitccgegttgaagtggacgggttgcgeccgecgetcaactatgcg

cs
ttagatgccct 971

Figure 8 Nucleotide sequence and coding region of aadA4 gene cassette in

class 1 integron of S. Panama CB3 strain. The conserved core site
(CS) and inverse core site (ICS) were boxed. The attl site was
underlined with a dotted line and the attC site was underlined. ORF =
open reading frame, * = stop codon. The cassette boundaries were

indicated by vertical arrow.
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attl site
cgatgtttggtgttatggagcagcaacgatgttacgcagcagggcagtcgccctaaaaca

cs ORF
aagttaggclatcttcatgagggtagcggtgaccatcgaaattgggaaccaactatcagag
M R V AV T 1 E I G N Q L S E

gtgctaagcgtcattgagcgccatctggaatcaacgttgctggecgtgcatttgtacgge
v L SV I ERHULIESTULULAVYVHULYG
tccgcagtggatggcggectgaagccatacagcgatattgatttgttggttactgtggec
S AVvDGGL K PY S DI DL L V TV A
gtaaagcttgatgaaacgacgcggcgagcattgctcaatgaccttatggaggcttcggcet
vV K L DETTWRIRALULNUDIULMMEASA
ttccctggcgagagcgagacgctccgegetaragaagtgacccttgtegtggctgaagac
F P G E S ETULIRAXEV TL VYV A ED
ataatcccgtggcgttatccggctaagcgcgagctgcaatttggagaatggcagceccaat
I 1 P WRY P A KREULIOQFGEWQ P N
gacattcttgctggtatcttcgagccagccatgatcgacattgatctagctatcctgett
D1 L AG1 F EWPAWMTI1I D1 DL A1 L L
acaaaagcaagagaacatagcgttgccttggtaggtccggcagcggaggaattctttgac
T K AR EH SV ALV GPAAEEFFD
ccggttcttgaacaggatctattcgaggcgctgagggaaaccttgaagctttggaactcg
PV L EQ DL FEALWIRETULI KL WN S
cagcccgactgggccggcgatgagcgaaatgtagggcttacgttgtcccgecatttgttece
Q P DWAGIDEWRNYVSGLTTUL SR 1T C S
agcgcaataaccggcaaaatcgcgccgaaggatgtcgctgccgactgggcaataaaacgce
S Al T 6 K I AP KDV AAIDWATI KR
ctacctgcccagtatcagcccgtcttacttcaaactaagcaagcttatttgggacaaaaa
L PAQYQPVLLTZOQTZI KT QAYTLTGO QK
gaagataacttggcctcacgcgcagatcacttggaagaatttattcgetttgtgaaccge

E DNLASWIRADHULUEEFI1T R F V NR
ICS attC site

gagatcatcaagtcagttggtaaataatigtctaachattcgttcaagtcgaacccgcttc
E I I K S V G K =*

cs
gcggcgeggcettaactcaagdgttagaage 930

Figure 9 Nucleotide sequence and coding region of aadA2 gene cassette in

class 1 integron of S. Anatum EC3 strain. The conserved core site
(CS) and inverse core site (ICS) were boxed. The attl site was
underlined with a dotted line and the attC site was underlined. ORF =
open reading frame, * = stop codon. The cassette boundaries were

indicated by vertical arrow.
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CC1

CC1

CC1
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CC1

CC1

CC1

ATGAGGGAAGCGGTGATCGCCGAAGTATCGACTCAACTATCAGAGGTAGTTGGCGTCATC
ATGAGGGAAGCGGTGATCGCCGAAGTATCGACTCAACTATCAGAGGTAGTTGGCGTCATC
ATGAGGGAAGCGGTGATCGCCGAAGTATCGACTCAACTATCAGAGGTAGTTGGCGTCATC
ATGAGGGAAGCGGTGATCGCCGAAGTATCGACTCAACTATCAGAGGTAGTTGGCGTCATC
ATGAGGGAAGCGGTGATCGCCGAAGTATCGACTCAACTATCAGAGGTAGTTGGCGTCATC

GAGCGCCATCTCGAACCGACGTTGCTGGCCGTACATTTGTACGGCTCCGCAGTGGATGGC
GAGCGCCATCTCGAACCGACGTTGCTGGCCGTACATTTGTACGGCTCCGCAGTGGATGGC
GAGCGCCATCTCGAACCGACGTTGCTGGCCGTACATTTGTACGGCTCCGCAGTGGATGGC
GAGCGCCATCTCGAACCGACGTTGCTGGCCGTACATTTGTACGGCTCCGCAGTGGATGGC
GAGCGCCATCTCGAACCGACGTTGCTGGCCGTACATTTGTACGGCTCCGCAGTGGATGGC

GGCCTGAAGCCACACAGTGATATTGATTTGCTGGTTACGGTGACCGTAAGGCTTGATGAA
GGCCTGAAGCCACACAGTGATATTGATTTGCTGGTTACGGTGACCGTAAGGCTTGATGAA
GGCCTGAAGCCACACAGTGATATTGATTTGCTGGTTACGGTGACCGTAAGGCTTGATGAA
GGCCTGAAGCCACACAGTGATATTGATTTGCTGGTTACGGTGACCGTAAGGCTTGATGAA
GGCCTGAAGCCACACAGTGATATTGATTTGCTGGTTACGGGGACCGTAAGGCTTGATGAA

ACAACGCGGCGAGCTTTGATCAACGACCTTTTGGAAACTTCGGCTTCCCCTGGAGAGAGC
ACAACGCGGCGAGCTTTGATCAACGACCTTTTGGAAACTTCGGCTTCCCCTGGAGAGAGC
ACAACGCGGCGAGCTTTGATCAACGACCTTTTGGAAACTTCGGCTTCCCCTGGAGAGAGC
ACAACGCGGCGAGCTTTGATCAACGACCTTTTGGAAACTTCGGCTTCCCCTGGAGAGAGC
ACAACGCGGCGAGCTTTGATCAACGACCTTTTGGAAACTTCGGCTTCCCCTGGAGAGAGC

GAGATTCTCCGCGCTGTAGAAGTCACCATTGTTGTGCACGACGACATCATTCCGTGGCGT
GAGATTCTCCGCGCTGTAGAAGTCACCATTGTTGTGCACGACGACATCATTCCGTGGCGT
GAGATTCTCCGCGCTGTAGAAGTCACCATTGTTGTGCACGACGACATCATTCCGTGGCGT
GAGATTCTCCGCGCTGTAGAAGTCACCATTGTTGTGCACGACGACATCATTCCGTGGCGT
GAGATTCTCCGCGCTGTAGAAGTCACCATTGTTGTGCACGACGACATCATTCCGTGGCGT

TATCCAGCTAAGCGCGAACTGCAATTTGGAGAATGGCAGCGCAATGACATTCTTGCAGGT
TATCCAGCTAAGCGCGAACTGCAATTTGGAGAATGGCAGCGCAATGACATTCTTGCAGGT
TATCCAGCTAAGCGCGAACTGCAATTTGGAGAATGGCAGCGCAATGACATTCTTGCAGGT
TATCCAGCTAAGCGCGAACTGCAATTTGGAGAATGGCAGCGCAATGACATTCTTGCAGGT
TATCCAGCTAAGCGCGAACTGCAATTTGGAGAATGGCAGCGCAATGACATTCTTGCAGGT

ATCTTCGAGCCAGCCACGATCGACATTGATCTGGCTATCTTGCTGACAAAAGCAAGAGAA
ATCTTCGAGCCAGCCACGATCGACATTGATCTGGCTATCTTGCTGACAAAAGCAAGAGAA
ATCTTCGAGCCAGCCACGATCGACATTGATCTGGCTATCTTGCTGACAAAAGCAAGAGAA
ATCTTCGAGCCAGCCACGATCGACATTGATCTGGCTATCTTGCTGACAAAAGCAAGAGAA
ATCTTCGAGCCAGCCACGATCGACATTGATCTGGCTATCTTGCTGACAAAAGCAAGAGAA

CATAGCGTTGCCTTGGTAGGTCCAGCGGCGGAGGAACTCTTTGATCCGGTTCCTGAACAG
CATAGCGTTGCCTTGGTAGGTCCAGCGGCGGAGGAACTCTTTGATCCGGTTCCTGAACAG
CATAGCGTTGCCTTGGTAGGTCCAGCGGCGGAGGAACTCTTTGATCCGGTTCCTGAACAG
CATAGCGTTGCCTTGGTAGGTCCAGCGGCGGAGGAACTCTTTGATCCGGTTCCTGAACAG
CATAGCGTTGCCTTGGTAGGTCCAGCGGCGGAGGAACTCTTTGATCCGGTTCCTGAACAG

GATCTATTTGAGGCGCTAAATGAAACCTTAACGCTATGGAACTCGCCGCCCGACTGGGCT
GATCTATTTGAGGCGCTAAATGAAACCTTAACGCTATGGAACTCGCCGCCCGACTGGGCT
GATCTATTTGAGGCGCTAAATGAAACCTTAACGCTATGGAACTCGCCGCCCGACTGGGCT
GATCTATTTGAGGCGCTAAATGAAACCTTAACGCTATGGAACTCGCCGCCCGACTGGGCT
GATCTATTTGAGGCGCTAAATGAAACCTTAACGCTATGGAACTCGCCGCCCGACTGGGCT

GGCGATGAGCGAAATGTAGTGCTTACGTTGTCCCGCATTTGGTACAGCGCAGTAACCGGC
GGCGATGAGCGAAATGTAGTGCTTACGTTGTCCCGCATTTGGTACAGCGCAGTAACCGGC
GGCGATGAGCGAAATGTAGTGCTTACGTTGTCCCGCATTTGGTACAGCGCAGTAACCGGC
GGCGATGAGCGAAATGTAGTGCTTACGTTGTCCCGCATTTGGTACAGCGCAGTAACCGGC
GGCGATGAGCGAAATGTAGTGCTTACGTTGTCCCGCATTTGGTCCAGCGCAGAAACCGGC
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Figure 10 Multiple nucleotide sequence alignment of aadAl gene between S. Stanley CC1

AAAATCGCGCCGAAGGATGTCGCTGCCGACTGGGCAATGGAGCGCCTGCCGGCCCAGTAT
AAAATCGCGCCGAAGGATGTCGCTGCCGACTGGGCAATGGAGCGCCTGCCGGCCCAGTAT
AAAATCGCGCCGAAGGATGTCGCTGCCGACTGGGCAATGGAGCGCCTGCCGGCCCAGTAT
AAAATCGCGCCGAAGGATGTCGCTGCCGACTGGGCAATGGAGCGCCTGCCGGCCCAGTAT
AAAATCGCGCCGAAGGATGTCGCTGCCGACTGGGCAAAAGAGCGCCTGCCGGCCCAGTAT

CAGCCCGTCATACTTGAAGCTAGACAGGCTTATCTTGGACAAGAAGAAGATCGCTTGGCC
CAGCCCGTCATACTTGAAGCTAGACAGGCTTATCTTGGACAAGAAGAAGATCGCTTGGCC
CAGCCCGTCATACTTGAAGCTAGACAGGCTTATCTTGGACAAGAAGAAGATCGCTTGGCC
CAGCCCGTCATACTTGAAGCTAGACAGGCTTATCTTGGACAAGAAGAAGATCGCTTGGCC
CAGCCCGTCATACTTGAAGCTAGACAGGCTTATCTTGGACAAGAAGAAGATCGCTTGGCC

TCCCGCGCAGATCAGTTGGAAGAATTTGTTCACTACGTGAAAGGCGAGATCACCAAGGTA
TCCCGCGCAGATCAGTTGGAAGAATTTGTTCACTACGTGAAAGGCGAGATCACCAAGGTA
TCCCGCGCAGATCAGTTGGAAGAATTTGTTCACTACGTGAAAGGCGAGATCACCAAGGTA
TCCCGCGCAGATCAGTTGGAAGAATTTGTTCACTACGTGAAAGGCGAGATCACCAAGGTA
TCCCGCGCAGATCAGTTGGAAGAATTTGTTCACTACGTGAAAGGCGAGATCACCAAGGTA
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strain and reference strains in GenBank database. AY887066 = Acinetobacter
baumannii, DQ388123 = S. Typhimurium strain H8, DQ141317 = Klebsiella

pneumoniae and AY 126947 Salmonella enterica strain iSG0O1.
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ATGGGTGAATTCTTTCCTGCACAAATTTCCGAGCAGCTATCCCACGCTCGCGGGGTGATC

ATGGGTGAATTCTTTCCTGCACAAATTTCCGAGCAGCTATCCCACGCTCGCGGGGTGATC

ATGGGTGAATTCTTTCCTGCACAAATTTCCGAGCAGCTATCCCACGCTCGCGGGGTGATC

ATGGGTGAATTCTTTCCTGCACAAGTTTCCGAGCAGCTATCCCACGCTCGCGGGGTGATC

ATGGGTGAATTTTTCCCTGCACAAGTTTTCAAGCAGCTGTCCCACGCTCGCGCGGTGATC
**

*kk K

GAGCGCCATCTAGCTGCAACGCTGGACACAATCCACCTGTTCGGATCTGCGCTCGATGGA
GAGCGCCATCTAGCTGCAACGCTGGACACAATCCACCTGTTCGGATCTGCGCTCGATGGA
GAGCGCCATCTGGCTGCAACGCTGGACACAATCCACCTGTTCGGATCTGCGCTCGATGGA
GAGCGCCATCTGGCTGCAACGCTGGACACAATCCACCTGTTCGGATCTGCGCTCGATGGA
GAGCGCCATCTGGCTGCGACACTGGACACAATCCACCTGTTCGGATCTGCGATCGATGGA

GGGTTGAAGCCGGACAGCAACATCGACTTGCTCGTGACCGTCAGCGCCGCACCTAACGAT
GGGTTGAAGCCGGACAGCAACATCGACTTGCTCGTGACCGTCAGCGCCGCACCTAACGAT
GGGTTGAAGCCGGACAGCGACATCGACTTGCTCGTGACCGTCAGCGCCGCACCTAACGAT
GGGTTGAAGCCGGACAGCGACATCGACTTGCTCGTGACCGTCAGCGCCGCACCTAACGAT
GGGCTGAAGCCGGACAGCGACATAGACTTGCTCGTGACCGTCAGCGCCGCACCTAACGAT

Fkk

TCGCTCCGGCAGGCACTAATGCTCGACCTGCTAAAAGTCTCATCACCGCCAGGCAATGGC
TCGCTCCGGCAGGCACTAATGCTCGACCTGCTAAAAGTCTCATCACCGCCAGGCAATGGC
TCGCTCCGGCAGGCACTAATGCTCGACCTGCTAAAAGTCTCATCACCGCCAGGCGATGGC
TCGCTAAGGCAGGCACTAATGCTCGACCTGCTAAAAGTCTCATCACCGCCAGGCGATGGC
TCGCTCCGGCAGGCGCTAATGCTCGATTTGCTGAAAGTCTCATCACCGCCAGGCGATGGC

GGACCATGGCGACCGCTGGAGGTGACTGTTGTCGCTCGAAGCGAAGTAGTGCCCTGGCGC

GGACCATGGCGACCGCTGGAGGTGACTGTTGTCGCTCGAAGCGAAGTAGTGCCCTGGCGC

GGACCATGGCGACCGCTGGAGGTGACTGTTGTCGCTCGAAGCGAAGTAGTGCCCTGGCGC

GGACCATGGCGACCGCTGGAGGTGACTGTTGTCGCTCGAAGCGAAGTAGTGCCCTGGCGC

GGAACATGGCGACCGCTGGAGCTAACTGTTGTCGCTCGAAGCGAAGTAGTGCCTTGGCGC
*

*k*k
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TATCCGGCGCGACGTGGGCTTCAGTTCGGTGAGTGGCTCCGCCACGACATCCTCTCCGGA
TATCCGGCGCGACGTGGGCTTCAGTTCGGTGAGTGGCTCCGCCACGACATCCTCTCCGGA
TATCCGGCGATACGTGAGCTTCAGTTCGGTGAGTGGCTCCGCCACGACATCCTCTCCGGA
TATCCGGCGCGACGTGAGCTTCAGTTCGGTGAGTGGCTCCGCCACGACATCCTCTCCGGA
TATCCGGCGCGGCGTGAGCTTCAGTTCGGTGAGTGGCTCCGCCACGACATCCTTTCCGGA

ACGTTCGAGCCTGCCGTTCTGGATCACGATCTTGCGATTTTGCTGACCAAGGCGAGGCAA
ACGTTCGAGCCTGCCGTTCTGGATCACGATCTTGCGATTTTGCTGACCAAGGCGAGGCAA
ACGTTCGAGCCTTCCGTTCTGGATCACGATCTTGCGATTTTGCTGACCAAGGCGAGGCAA
ACGTTCGAGCCTGCCGTTCTGGATCACGATCTTGCGATTTTGCTGACCAAGGCGAGGCAA
ACGTTCGAGCCTGCCGTTCTGGATCACGATCTTGCGATTTTGCTGACCAAGGCGAGGCAA

CACAGCCTTGCACTGCTAGGTCCATCCGCAGTCACGTTCTTCGAGCCGGTGCCGAACGAG

CACAGCCTTGCACTGCTAGGTCCATCCGCAGTCACGTTCTTCGAGCCGGTGCCGAACGAG

CACAGCCTTGCTCTGCTAGGTCCATCCGCAGTCACGTTCTTCGAGCCGGTGCCGAACGAG

CACAGCCTTGCTCTGCTAGGTCCATCCGCAGTCACGTTCTTCGAGCCGGTGCCGAACGAG

CACAGCCTTGCGCTTCTAGGCCCATCCGCAGCCACGTTTTTCGAGCCGGTGCCGAAGGAG
**

E =

CATTTTTCCAAGGCGCTTTTCGACACGATTGCCCAGTGGAATTCAGAGTCGGATTGGAAG
CATTTTTCCAAGGCGCTTTTCGACACGATTGCCCAGTGGAATTCAGAGTCGGATTGGAAG
CATTTTTCCAAGGCGCTTTTCGACACGATTGCCCAGTGGAATTCAGAGTCGGATTGGAAG
CATTTTTTCAAGGCGCTTTTCGACACGATTGCCCAGTGGAATTCAGAGTCGGATTGGAAG
CATTTCTCCAAGGCGCTTTTCGACACTATTGCCCAGTGGAATGCAGAGTCGGATTGGAAG

GGTGACGAGCGGAACGTCGTTCTTGCTCTTGCTCGCATTTGGTACAGTGCTTCAACGGGT
GGTGACGAGCGGAACGTCGTTCTTGCTCTTGCTCGCATTTGGTACAGTGCTTCAACGGGT
GGTGACGAGCGGAACGTCGTTCTTGCTCTTGCTCGCATTTGGTACAGTGCTTCAACGGGT
GGTGACGAGCGGAACGTCGTTCTTGCTCTTGCTCGCATTTGGTACAGGGCTTCAAACGGG
GGTGACGAGCGGAACGTCGTTCTTGCTCTTGCTCGCATTTGGTACAGCGCTTCAACTGGT

CTCATTGCTCCTAAGGACGTTGCTGCCGCATGGGTATCGGAGCGTTTGCCTGCCGAGCAT
CTCATTGCTCCTAAGGACGTTGCTGCCGCATGGGTATCGGAGCGTTTGCCTGCCGAGCAT
CTCATTGCTCCTAAGGACGTTGCTGCCGCATGGGTATCGGAGCGTTTGCCTGCCGAGCAT
CTCATTGCTCCTAAGGACGTTGCTGCCGCATGGGTATCAAAGCGTTTGCCTGCCGAGCAT
CTCATTGCTCCTAAGGACGTTGCTGCCGCATGGGTATCGGAGCGTTTGCCTGCCGAGCAT

CGGCCCATCATTTGCAAGGCACGCGCGGCGTACCTGGGTAGCGAGGACGACGACCTAGCA
CGGCCCATCATTTGCAAGGCACGCGCGGCGTACCTGGGTAGCGAGGACGACGACCTAGCA
CGGCCCATCATTTGCAAGGCACGCGCGGCGTACCTGGGTAGCGAGGACGACGACCTAGCA
CGGCCCATCATTTGCAAGGCACGCGCGGCGTACCTGGGTAGCGAGGACGACGACCTAGCA
CGGCCCCTCATCTGCAAGGCACGCGCGGCGTACCTGGGTAGCGAGGACGACGACCTAGCA

ATGCGCGTCGAAGAGACGGCTGCGTTCGTTCGATATGCCAAAGCAACGATTGAGAGAATC
ATGCGCGTCGAAGAGACGGCTGCGTTCGTTCGATATGCCAAAGCAACGATTGAGAGAATC
ATGCGCGTCGAAGAGACGGCTGCGTTCGTTCGATATGCCAAAGCAACGATTGAGAGAATC
ATGCGCGTCGAAGAGACGGCTGCGTTCGTTCGATATGCCAAAGCAACGATTGAGAGAATC
ATGCGCGTCGAAGAGACGGCCGCGTTCGTTCGATATGCCAAAGCAACGATTGAGAGAATC
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Figure 11 Multiple nucleotide sequence alignment of aadA4 gene between S. Panama CB2 strain
and reference strains in GenBank database. Z50802 = E. coli, AY138986 = A.
baumannii, AF364344 = A. baumannii and AY?214164 = E. coli.
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ATGGGTGAATTCTTTCCTGCACAAATTTCCGAGCAGCTATCCCACGCTCGCGGGGTGATC
ATGGGTGAATTCTTTCCTGCACAAATTTCCGAGCAGCTATCCCACGCTCGCGGGGTGATC
ATGGGTGAATTCTTTCCTGCACAAATTTCCGAGCAGCTATCCCACGCTCGCGGGGTGATC
ATGGGTGAATTCTTTCCTGCACAAGTTTCCGAGCAGCTATCCCACGCTCGCGGGGTGATC
ATGGGTGAATTTTTCCCTGCACAAGTTTTCAAGCAGCTGTCCCACGCTCGCGCGGTGATC

*hkk K

GAGCGCCATCTAGCTGCAACGCTGGACACAATCCACCTGTTCGGATCTGCGCTCGATGGA

GAGCGCCATCTAGCTGCAACGCTGGACACAATCCACCTGTTCGGATCTGCGCTCGATGGA

GAGCGCCATCTGGCTGCAACGCTGGACACAATCCACCTGTTCGGATCTGCGCTCGATGGA

GAGCGCCATCTGGCTGCAACGCTGGACACAATCCACCTGTTCGGATCTGCGCTCGATGGA

GAGCGCCATCTGGCTGCGACACTGGACACAATCCACCTGTTCGGATCTGCGATCGATGGA
**

GGGTTGAAGCCGGACAGCAACATCGACTTGCTCGTGACCGTCAGCGCCGCACCTAACGAT
GGGTTGAAGCCGGACAGCAACATCGACTTGCTCGTGACCGTCAGCGCCGCACCTAACGAT
GGGTTGAAGCCGGACAGCGACATCGACTTGCTCGTGACCGTCAGCGCCGCACCTAACGAT
GGGTTGAAGCCGGACAGCGACATCGACTTGCTCGTGACCGTCAGCGCCGCACCTAACGAT
GGGCTGAAGCCGGACAGCGACATAGACTTGCTCGTGACCGTCAGCGCCGCACCTAACGAT

KKKk

TCGCTCCGGCAGGCACTAATGCTCGACCTGCTAAAAGTCTCATCACCGCCAGGCAATGGC
TCGCTCCGGCAGGCACTAATGCTCGACCTGCTAAAAGTCTCATCACCGCCAGGCAATGGC
TCGCTCCGGCAGGCACTAATGCTCGACCTGCTAAAAGTCTCATCACCGCCAGGCGATGGC
TCGCTAAGGCAGGCACTAGTGCTCGACCTGCTAAAAGTCTCATCACCGCCAGGCGATGGC
TCGCTCCGGCAGGCGCTAATGCTCGATTTGCTGAAAGTCTCATCACCGCCAGGCGATGGC

B

GGACCATGGCGACCGCTGGAGGTGACTGTTGTCGCTCGAAGCGAAGTAGTGCCCTGGCGC
GGACCATGGCGACCGCTGGAGGTGACTGTTGTCGCTCGAAGCGAAGTAGTGCCCTGGCGC
GGACCATGGCGACCGCTGGAGGTGACTGTTGTCGCTCGAAGCGAAGTAGTGCCCTGGCGC
GGACCATGGCGACCGCTGGAGGTGACTGTTGTCGCTCGAAGCGAAGTAGTGCCCTGGCGC
GGAACATGGCGACCGCTGGAGCTAACTGTTGTCGCTCGAAGCGAAGTAGTGCCTTGGCGC

Fkk

TATCCGGCGCGACGTGGGCTTCAGTTCGGTGAGTGGCTCCGCCACGACATCCTCTCCGGA
TATCCGGCGCGACGTGGGCTTCAGTTCGGTGAGTGGCTCCGCCACGACATCCTCTCCGGA
TATCCGGCGATACGTGAGCTTCAGTTCGGTGAGTGGCTCCGCCACGACATCCTCTCCGGA
TATCCGGCGCGACGTGAGCTTCAGTTCGGTGAGTGGCTCCGCCACGACATCCTCTCCGGA
TATCCGGCGCGGCGTGAGCTTCAGTTCGGTGAGTGGCTCCGCCACGACATCCTTTCCGGA

ACGTTCGAGCCTGCCGTTCTGGATCACGATCTTGCGATTTTGCTGACCAAGGCGAGGCAA
ACGTTCGAGCCTGCCGTTCTGGATCACGATCTTGCGATTTTGCTGACCAAGGCGAGGCAA
ACGTTCGAGCCTTCCGTTCTGGATCACGATCTTGCGATTTTGCTGACCAAGGCGAGGCAA
ACGTTCGAGCCTGCCGTTCTGGATCACGATCTTGCGATTTTGCTGACCAAGGCGAGGCAA
ACGTTCGAGCCTGCCGTTCTGGATCACGATCTTGCGATTTTGCTGACCAAGGCGAGGCAA

CACAGCCTTGCACTGCTAGGTCCATCCGCAGTCACGTTCTTCGAGCCGGTGCCGAACGAG
CACAGCCTTGCACTGCTAGGTCCATCCGCAGTCACGTTCTTCGAGCCGGTGCCGAACGAG
CACAGCCTTGCTCTGCTAGGTCCATCCGCAGTCACGTTCTTCGAGCCGGTGCCGAACGAG
CACAGCCTTGCTCTGCTAGGTCCATCCGCAGTCACGTTCTTCGAGCCGGTGCCGAACGAG
CACAGCCTTGCGCTTCTAGGCCCATCCGCAGCCACGTTTTTCGAGCCGGTGCCGAAGGAG

*kk

CATTTTTCCAAGGCGCTTTTCGACACGATTGCCCAGTGGAATTCAGAGTCGGATTGGAAG

CATTTTTCCAAGGCGCTTTTCGACACGATTGCCCAGTGGAATTCAGAGTCGGATTGGAAG

CATTTTTCCAAGGCGCTTTTCGACACGATTGCCCAGTGGAATTCAGAGTCGGATTGGAAG

CATTTTTTCAAGGCGCTTTTCGACACGATTGCCCAGTGGAATTCAGAGTCGGATTGGAAG

CATTTCTCCAAGGCGCTTTTCGACACTATTGCCCAGTGGAATGCAGAGTCGGATTGGAAG
*

GGTGACGAGCGGAACGTCGTTCTTGCTCTTGCTCGCATTTGGTACAGTGCTTCAACGGGT
GGTGACGAGCGGAACGTCGTTCTTGCTCTTGCTCGCATTTGGTACAGTGCTTCAACGGGT
GGTGACGAGCGGAACGTCGTTCTTGCTCTTGCTCGCATTTGGTACAGTGCTTCAACGGGT
GGTGACGAGCGGAACGTCGTTCTTGCTCTTGCTCGCATTTGGTACAGGGCTTCAAACGGG
GGTGACGAGCGGAACGTCGTTCTTGCTCTTGCTCGCATTTGGTACAGCGCTTCAACTGGT
**
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CB3

CB3

CB3

CB3

CTCATTGCTCCTAAGGACGTTGCTGCCGCATGGGTATCGGAGCGTTTGCCTGCCGAGCAT
CTCATTGCTCCTAAGGACGTTGCTGCCGCATGGGTATCGGAGCGTTTGCCTGCCGAGCAT
CTCATTGCTCCTAAGGACGTTGCTGCCGCATGGGTATCGGAGCGTTTGCCTGCCGAGCAT
CTCATTGCTCCTAAGGACGTTGCTGCCGCATGGGTATCAAAGCGTTTGCCTGCCGAGCAT
CTCATTGCTCCTAAGGACGTTGCTGCCGCATGGGTATCGGAGCGTTTGCCTGCCGAGCAT

CGGCCCATCATTTGCAAGGCACGCGCGGCGTACCTGGGTAGCGAGGACGACGACCTAGCA
CGGCCCATCATTTGCAAGGCACGCGCGGCGTACCTGGGTAGCGAGGACGACGACCTAGCA
CGGCCCATCATTTGCAAGGCACGCGCGGCGTACCTGGGTAGCGAGGACGACGACCTAGCA
CGGCCCATCATTTGCAAGGCACGCGCGGCGTACCTGGGTAGCGAGGACGACGACCTAGCA
CGGCCCCTCATCTGCAAGGCACGCGCGGCGTACCTGGGTAGCGAGGACGACGACCTAGCA

ATGCGCGTCGAAGAGACGGCTGCGTTCGTTCGATATGCCAAAGCAACGATTGAGAGAATC
ATGCGCGTCGAAGAGACGGCTGCGTTCGTTCGATATGCCAAAGCAACGATTGAGAGAATC
ATGCGCGTCGAAGAGACGGCTGCGTTCGTTCGATATGCCAAAGCAACGATTGAGAGAATC
ATGCGCGTCGAAGAGACGGCTGCGTTCGTTCGATATGCCAAAGCAACGATTGAGAGAATC
ATGCGCGTCGAAGAGACGGCCGCGTTCGTTCGATATGCCAAAGCAACGATTGAGAGAATC

TTGCGTTGA 789
TTGCGTTGA 789
TTGCGTTGA 789
TTGCGTTGA 789
TTGCGTTGA 789

KAAAAAAKK

660
660
660
660
660

720
720
720
720
720

780
780
780
780
780
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Multiple nucleotide sequence alignment of aadA4 gene between S. Panama CB3 strain
and reference strains in GenBank database. Z50802 = E. coli, AY138986 = A.
baumannii, AF364344 = A. baumannii and AY214164 = E. coli.

EC3

EC3

EC3

EC3

EC3

———————————— GTGACCATCGAAATTTCGAACCAACTATCAGAGGTGCTAAGCGTCATT
———————————— GTGACCATCGAAATTTCGAACCAACTATCAGAGGTGCTAAGCGTCATT
ATGAGGGTAGCGGTGACCATCGAAATTTCGAACCAACTATCAGAGGTGCTAAGCGTCATT
ATGAGGGTAGCGGTGACCATCGAAATTTCGAACCAACTATCAGAGGTGCTAAGCGTCATT
ATGAGGGTAGCGGTGACCATCGAAATTGGGAACCAACTATCAGAGGTGCTAAGCGTCATT

GAGCGCCATCTGGAATCAACGTTGCTGGCCGTGCATTTGTACGGCTCCGCAGTGGATGGC
GAGCGCCATCTGGAATCAACGTTGCTGGCCGTGCATTTGTACGGCTCCGCAGTGGATGGC
GAGCGCCATCTGGAATCAACGTTGCTGGCCGTGCATTTGTACGGCTCCGCAGTGGATGGC
GAGCGCCATCTGGAATCAACGTTGCTGGCCGTGCATTTGTACGGCTCCGCAGTGGATGGC
GAGCGCCATCTGGAATCAACGTTGCTGGCCGTGCATTTGTACGGCTCCGCAGTGGATGGC

GGCCTGAAGCCATACAGCGATATTGATTTGTTGGTTACTGTGGCCGTAAAGCTTGATGAA
GGCCTGAAGCCATACAGCGATATTGATTTGTTGGTTACTGTGGCCGTAAAGCTTGATGAA
GGCCTGAAGCCATACAGCGATATTGATTTGTTGGTTACTGTGGCCGTAAAGCTTGATGAA
GGCCTGAAGCCATACAGCGATATTGATTTGTTGGTTACTGTGGCCGTAAAGCTTGATGAA
GGCCTGAAGCCATACAGCGATATTGATTTGTTGGTTACTGTGGCCGTAAAGCTTGATGAA

ACGACGCGGCGAGCATTGCTCAATGACCTTATGGAGGCTTCGGCTTTCCCTGGCGAGAGC
ACGACGCGGCGAGCATTGCTCAATGACCTTATGGAGGCTTCGGCTTTCCCTGGCGAGAGC
ACGACGCGGCGAGCATTGCTCAATGACCTTATGGAGGCTTCGGCTTTCCCTGGCGAGAGC
ACGACGCGGCGAGCATTGCTCAATGACCTTATGGAGGCTTCGGCTTTCCCTGGCGAGAGC
ACGACGCGGCGAGCATTGCTCAATGACCTTATGGAGGCTTCGGCTTTCCCTGGCGAGAGC

GAGACGCTCCGCGCTATAGAAGTCACCCTTGTCGTGCATGACGACATCATCCCGTGGCGT
GAGACGCTCCGCGCTATAGAAGTCACCCTTGTCGTGCATGACGACATCATCCCGTGGCGT
GAGACGCTCCGCGCTATAGAAGTCACCCTTGTCGTGCATGACGACATCATCCCGTGGCGT
GAGACGCTCCGCGCTATAGAAGTCACCCTTGTCGTGCATGACGACATCATCCCGTGGCGT
GAGACGCTCCGCGCTARAGAAGTGACCCTTGTCGTGGCTGAAGACATAATCCCGTGGCGT

*okk
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Figure 13

EC3

EC3

EC3

EC3

EC3

EC3

EC3

EC3

EC3

TATCCGGCTAAGCGCGAGCTGCAATTTGGAGAATGGCAGCGCAATGACATTCTTGCGGGT
TATCCGGCTAAGCGCGAGCTGCAATTTGGAGAATGGCAGCGCAATGACATTCTTGCGGGT
TATCCGGCTAAGCGCGAGCTGCAATTTGGAGAATGGCAGCGCAATGACATTCTTGCGGGT
TATCCGGCTAAGCGCGAGCTGCAATTTGGAGAATGGCAGCGCAATGACATTCTTGCGGGT
TATCCGGCTAAGCGCGAGCTGCAATTTGGAGAATGGCAGCCCAATGACATTCTTGCTGGT

*okk

ATCTTCGAGCCAGCCATGATCGACATTGATCTAGCTATCCTGCTTACAAAAGCAAGAGAA
ATCTTCGAGCCAGCCATGATCGACATTGATCTAGCTATCCTGCTTACAAAAGCAAGAGAA
ATCTTCGAGCCAGCCATGATCGACATTGATCTAGCTATCCTGCTTACAAAAGCAAGAGAA
ATCTTCGAGCCAGCCATGATCGACATTGATCTAGCTATCCTGCTTACAAAAGCAAGAGAA
ATCTTCGAGCCAGCCATGATCGACATTGATCTAGCTATCCTGCTTACAAAAGCAAGAGAA

CATAGCGTTGCCTTGGTAGGTCCGGCAGCGGAGGAATTCTTTGACCCGGTTCCTGAACAG
CATAGCGTTGCCTTGGTAGGTCCGGCAGCGGAGGAATTCTTTGACCCGGTTCCTGAACAG
CATAGCGTTGCCTTGGTAGGTCCGGCAGCGGAGGAATTCTTTGACCCGGTTCCTGAACAG
CATAGCGTTGCCTTGGTAGGTCCGGCAGCGGAGGAATTCTTTGACCCGGTTCCTGAACAG
CATAGCGTTGCCTTGGTAGGTCCGGCAGCGGAGGAATTCTTTGACCCGGTTCTTGAACAG

GATCTATTCGAGGCGCTGAGGGAAACCTTGAAGCTATGGAACTCGCAGCCCGACTGGGCC
GATCTATTCGAGGCGCTGAGGGAAACCTTGAAGCTATGGAACTCGCAGCCCGACTGGGCC
GATCTATTCGAGGCGCTGAGGGAAACCTTGAAGCTATGGAACTCGCAGCCCGACTGGGCC
GATCTATTCGAGGCGCTGAGGGAAACCTTGAAGCTATGGAACTCGCAGCCCGACTGGGCC
GATCTATTCGAGGCGCTGAGGGAAACCTTGAAGCTTTGGAACTCGCAGCCCGACTGGGCC

GGCGATGAGCGAAATGTAGTGCTTACGTTGTCCCGCATTTGGTACAGCGCAATAACCGGC
GGCGATGAGCGAAATGTAGTGCTTACGTTGTCCCGCATTTGGTACAGCGCAATAACCGGC
GGCGATGAGCGAAATGTAGTGCTTACGTTGTCCCGCATTTGGTACAGCGCAATAACCGGC
GGCGATGAGCGAAATGTAGTGCTTACGTTGTCCCGCATTTGGTACAGCGCAATAACCGGC
GGCGATGAGCGAAATGTAGGGCTTACGTTGTCCCGCATTTGTTCCAGCGCAATAACCGGC

AAAATCGCGCCGAAGGATGTCGCTGCCGACTGGGCAATAAAACGCCTACCTGCCCAGTAT
AAAATCGCGCCGAAGGATGTCGCTGCCGACTGGGCAATAAAACGCCTACCTGCCCAGTAT
AAAATCGCGCCGAAGGATGTCGCTGCCGACTGGGCAATAAAACGCCTACCTGCCCAGTAT
AAAATCGCGCCGAAGGATGTCGCTGCCGACTGGGCAATAAAACGCCTACCTGCCCAGTAT
AAAATCGCGCCGAAGGATGTCGCTGCCGACTGGGCAATAAAACGCCTACCTGCCCAGTAT

CAGCCCGTCTTACTTGAAGCTAAGCAAGCTTATCTGGGACAAAAAGAAGATCACTTGGCC
CAGCCCGTCTTACTTGAAGCTAAGCAAGCTTATCTGGGACAAAAAGAAGATCACTTGGCC
CAGCCCGTCTTACTTGAAGCTAAGCAAGCTTATCTGGGACAAAAAGAAGATCACTTGGCC
CAGCCCGTCTTACTTGAAGCTAAGCAAGCTTATCTGGGACAAAAAGAAGATCACTTGGCC
CAGCCCGTCTTACTTCAAACTAAGCAAGCTTATTTGGGACAAAAAGAAGATAACTTGGCC

TCACGCGCAGATCACTTGGAAGAATTTATTCGCTTTGTGAAAGGCGAGATCATCAAGTCA
TCACGCGCAGATCACTTGGAAGAATTTATTCGCTTTGTGAAAGGCGAGATCATCAAGTCA
TCACGCGCAGATCACTTGGAAGAATTTATTCGCTTTGTGAAAGGCGAGATCATCAAGTCA
TCACGCGCAGATCACTTGGAAGAATTTATTCGCTTTGTGAAAGGCGAGATCATCAAGTCA
TCACGCGCAGATCACTTGGAAGAATTTATTCGCTTTGTGAACCGCGAGATCATCAAGTCA

GTTGGTAAATGA 780
GTTGGTAAATGA 780
GTTGGTAAATGA 792
GTTGGTAAATGA 792
GTTGGTAAATAA 792

KAAAAAAAAA X
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Multiple nucleotide sequence alignment of aadA4 gene between S. Anatum EC3 strain

and reference strains in GenBank database. DQ219465 = Pseudomonas aeruginosa,

PAU12338 = P. aeruginosa, L06822 = E. coli and AY125352 = S. enterica subsp.

enterica.



CAA26199 MREAVIAEVSTQLSEVVGVIERHLEPTLLAVHLYGSAVDGGLKPHSDIDLLVTVTVRLDE 60

BAE66662 MREAVIAEVSTQLSEVVGVIERHLEPTLLAVHLYGSAVDGGLKPHSDIDLLVTVTVRLDE 60
AAA93350 MREAVIAEVSTQLSEVVGVIERHLEPTLLAVHLYGSAVDGGLKPHSDIDLLVTVTVRLDE 60
AAX97761 MGEAVIAEVSTQLSEVVGVIERHLEPTLLAVHLYGSAVDGGLKPHSDIDLLVTVTVRLDE 60
S. Stanley CC1 MREAVIAEVSTQLSEVVGVIERHLEPTLLAVHLYGSAVDGGLKPHSDIDLLVTGTVRLDE 60
*
CAA26199 TTRRALINDLLETSASPGESEILRAVEVTIVVHDDI IPWRYPAKRELQFGEWQRNDILAG 120
BAE66662 TTRRALINDLLETSASPGESE ILRAVEVT IVVHDD I IPWRYPAKRELQFGEWQRNDILAG 120
AAA93350 TTRRALINDLLETSASPGESE ILRAVEVT IVVHDD I IPWRYPAKRELQFGEWQRNDILAG 120
AAX97761 TTRRALINDLLETSASPGESEILRAVEVTIVVHDDI IPWRYPAKRELQFGEWQRNDILAG 120
S. Stanley CC1 TTRRALINDLLETSASPGESEILRAVEVTIVVHDDI IPWRYPAKRELQFGEWQRNDILAG 120
CAA26199 IFEPATIDIDLAILLTKAREHSVALVGPAAEELFDPVPEQDLFEALNETLTLWNSPPDWA 180
BAE66662 IFEPATIDIDLAILLTKAREHSVALVGPAAEELFDPVPEQDLFEALNETLTLWNSPPDWA 180
AAA93350 IFEPATIDIDLAILLTKAREHSVALVGPAAEELFDPVPEQDLFEALNETLTLWNSPPDWA 180
AAX97761 IFEPATIDIDLAILLTKAREHSVALVGPAAEELFDPVPEQDLFEALNETLTLWNSPPDWA 180
S. Stanley CC1 IFEPATIDIDLAILLTKAREHSVALVGPAAEELFDPVPEQDLFEALNETLTLWNSPPDWA 180
CAA26199 GDERNVVLTLSRIWYSAVTGK IAPKDVAADWAMERLPAQYQPV ILEARQAYLGQEEDRLA 240
BAE66662 GDERNVVLTLSRIWYSAVTGK IAPKDVAADWAMERLPAQYQPVILEARQAYLGQEEDRLA 240
AAA93350 GDERNVVLTLSRIWYSAVTGK IAPKEVAADWAMERLPAQYQPVIREARQAYLGQEEDRLA 240
AAX97761 GDERNVVLTLSRIWYSAVTGK IAPKDVAADWAMERLPAQYQPV ILEARQAYLGQEEDRLA 240
S. Stanley CC1 GDERNVVLTLSRIWSSAETGK IAPKDVAADWAKERLPAQYQPV ILEARQAYLGQEEDRLA 240
** -

CAA26199 SRADQLEEFVHYVKGEITKVVGK 263

BAE66662 SRADQLEEFVHYVKGEITKSVGK 263

AAA93350 SRADQLEEFVHYVKGEITKVVGK 263

AAX97761 SRADQLEEFVHYVKGEITKVVGK 263

S. Stanley CC1 SRADQLEEFVHYVKGEITKVVGK 263

*okk

Figure 14 Comparison of amino acid sequence of AadAl between S. Stanley CC1 strain
and reference strains in GenBank database. Identical amino acid residues were
indicated by asterisks. Functionally equivalent amino acid substitution were
indicated by colons. The highlight letters were different amino acid of AadAl

from others.
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CAB41476 MGEFFPAQISEQLSHARGV IERHLAATLDT IHLFGSALDGGLKPDSDIDLLVTVSAAPND 60
AAN34365 MGEFFPAQISEQLSHARGV IERHLAATLDT IHLFGSALDGGLKPDSNIDLLVTVSAAPND 60
S. Panama CB2 MGEFFPAQVSEQLSHARGV I ERHLAATLDT IHLFGSALDGGLKPDSDIDLLVTVSAAPND 60
AAT36683 MGEFFPAQVFKQLSHARAV I ERHLAATLDT IHLFGSAIDGGLKPDSD IDLFVTVSAAPND 60
AAN41432 MGEFFPAQVFKQLSHARAVVERHLAATLDT IHLFGSAIDGGLKPDSDIDLLVTVSAAPND 60
- - * - - -kkk -
CAB41476 SLRQALMLDLLKVSSPPGDGGPWRPLEVTVVARSEVVPWRYPAIRELQFGEWLRHDILSG 120
AAN34365 SLRQALMLDLLKVSSPPGNGGPWRPLEVTVVARSEVVPWRYPARRGLQFGEWLRHDILSG 120
S. Panama CB2 SLRQALMLDLLKVSSPPGDGGPWRPLEVTVVARSEVVPWRYPARRELQFGEWLRHDILSG 120
AAT36683 SLRQALMLDLLKVSSPPGDGGTWRPLELTVVARSEVVPWRYPARRELQFGEWLRHDILSG 120
AAN41432 SLRQALMLDLLKVSSPPGDGGTWRPLELTVVARSEVVPWRYPARRELQFGEWLRHDILSG 120
-k%x - *
CAB41476 TFEPSVLDHDLAILLTKARQHSLALLGPSAVTFFEPVPNEHFSKALFDT IAQWNSESDWK 180
AAN34365 TFEPAVLDHDLAILLTKARQHSLALLGPSAVTFFEPVPNEHFSKALFDT IAQWNSESDWK 180
S. Panama CB2 TFEPAVLDHDLAILLTKARQHSLALLGPSAVTFFEPVPNEHFEKALFDT IAQWNSESDWK 180
AAT36683 TFEPAVLDHDLAILLTKARQHSLALLGPSAATFFEPVPKEHFSKALFDT IAQWNAESDWK 180
AAN41432 TFEPAVLDHDLAILLTKARQHSLALLGPSAATFFEPVPKEHFSKALFDT IAQWNAESDWK 180
- -kkk -
CAB41476 GDERNVVLALAR IWYSASTGL I APKDVAAAWVSERLPAEHRP I ICKARAAYLGSEDDDLA 240
AAN34365 GDERNVVLALARIWYSASTGL I APKDVAAAWVSERLPAEHRP I ICKARAAYLGSEDDDLA 240
S. Panama CB2 GDERNVVLALARIWYRASNGL I APKDVAAAWVSKRLPAEHRP I ICKARAAYLGSEDDDLA 240
AAT36683 GDERNVVLALAR IWYSASTGL I APKDVAAAWVSERLPAEHRPL I CKARAAYLGSEDDDLA 240
AAN41432 GDERNVVLALARIWYSASTGL I APKDVAAAWVSERLPAEHRPL I CKARAAYLGSEDDDLA 240
*x - -

CAB41476 MRVEETAAFVRYAKATIERILR 262

AAN34365 MRVEETAAFVRYAKATIERILR 262

S. Panama CB2 MRVEETAAFVRYAKATIERILR 262

AAT36683 MRVEETAAFVRYAKATIERILR 262

AAN41432 MRVEETAAFVRYAKATIERILR 262

Figure 15 Comparison of amino acid sequence of AadA4 between S. Panama CB2 strain

and reference strains in GenBank database. Identical amino acid residues were
indicated by asterisks. Functionally equivalent amino acid substitution were
indicated by colons. The highlight letters were different amino acid of AadA4

from others.



CAB41476 MGEFFPAQISEQLSHARGV I ERHLAATLDT IHLFGSALDGGLKPDSDIDLLVTVSAAPND 60
AAN34365 MGEFFPAQI SEQLSHARGV I ERHLAATLDT IHLFGSALDGGLKPDSNIDLLVTVSAAPND 60
S. Panama CB3 MGEFFPAQVSEQLSHARGY I ERHLAATLDT IHLFGSALDGGLKPDSDIDLLVTVSAAPND 60
AAN41432 MGEFFPAQVFKQLSHARAVVERHLAATLDT IHLFGSAIDGGLKPDSDIDLLVTVSAAPND 60
AAT36683 MGEFFPAQVFKQLSHARAV IERHLAATLDT IHLFGSAIDGGLKPDSD IDLFVTVSAAPND 60
- - * - - -kkk -
CAB41476 SLRQALMLDLLKVSSPPGDGGPWRPLEVTVVARSEVVPWRYPAIRELQFGEWLRHDILSG 120
AAN34365 SLRQALMLDLLKVSSPPGNGGPWRPLEVTVVARSEVVPWRYPARRGLQFGEWLRHDILSG 120
S. Panama CB3 SLRQALVLDLLKVSSPPGDGGPWRPLEVTVVARSEVVPWRYPARRELQFGEWLRHDILSG 120
AAN41432 SLRQALMLDLLKVSSPPGDGGTWRPLELTVVARSEVVPWRYPARRELQFGEWLRHDILSG 120
AAT36683 SLRQALMLDLLKVSSPPGDGGTWRPLELTVVARSEVVPWRYPARRELQFGEWLRHDILSG 120
- -k%x - *
CAB41476 TFEPSVLDHDLAILLTKARQHSLALLGPSAVTFFEPVPNEHFSKALFDT IAQWNSESDWK 180
AAN34365 TFEPAVLDHDLAILLTKARQHSLALLGPSAVTFFEPVPNEHFSKALFDT IAQWNSESDWK 180
S. Panama CB3 TFEPAVLDHDLAILLTKARQHSLALLGPSAVTFFEPVPNEHFFKALFDT IAQWNSESDWK 180
AAN41432 TFEPAVLDHDLAILLTKARQHSLALLGPSAATFFEPVPKEHFSKALFDT IAQWNAESDWK 180
AAT36683 TFEPAVLDHDLA I LLTKARQHSLALLGPSAATFFEPVPKEHFSKALFDT IAQWNAESDWK 180
- -kkk -
CAB41476 GDERNVVLALAR IWYSASTGL I APKDVAAAWVSERLPAEHRP I ICKARAAYLGSEDDDLA 240
AAN34365 GDERNVVLALAR IWYSASTGL I APKDVAAAWVSERLPAEHRP I ICKARAAYLGSEDDDLA 240
S. Panama CB3 GDERNVVLALAR IWYRASNGL I APKDVAAAWVSKRLPAEHRP I ICKARAAYLGSEDDDLA 240
AAN41432 GDERNVVLALAR IWYSASTGL I APKDVAAAWVSERLPAEHRPL I CKARAAYLGSEDDDLA 240
AAT36683 GDERNVVLALAR IWYSASTGL I APKDVAAAWVSERLPAEHRPL I CKARAAYLGSEDDDLA 240
*x - -

CAB41476 MRVEETAAFVRYAKATIERILR 262

AAN34365 MRVEETAAFVRYAKATIERILR 262

S. Panama CB3 MRVEETAAFVRYAKATIERILR 262

AAN41432 MRVEETAAFVRYAKATIERILR 262

AAT36683 MRVEETAAFVRYAKATIERILR 262
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Figure 16 Comparison of amino acid sequence of AadA4 between S. Panama CB3 strain
and reference strains in GenBank database. Identical amino acid residues were
indicated by asterisks. Functionally equivalent amino acid substitution were
indicated by colons. The highlight letters were different amino acid of AadA4

from others.



ZP_00717087 MRVAVTIEISNQLSEVLSVIERHLESTLLAVHLYGSAVDGGLKPYSDIDLLVTVAVKLDE 60
ZP_01175305 MRVAVTIEISNQLSEVLSVIERHLESTLLAVHLYGSAVDGGLKPYSDIDLLVTVAVKLDE 60
BAE71360 MRVAVTIEISNQLSEVLSVIERHLESTLLAVHLYGSAVDGGLKPYSDIDLLVTVAVKLDE 60
YP_449022 MREAVTIEISNQLSEVLSVIERHLESTLLAVHLYGSAVDGGLKPYSDIDLLVTVAVKLDE 60
S. Anatum EC3 MRVAVTIEIGNQLSEVLSVIERHLESTLLAVHLYGSAVDGGLKPYSDIDLLVTVAVKLDE 60
**x
ZP_00717087 TTRRALLNDLMEASAFPGESETLRAIEVTLVVHDD I 1PWRYPAKRELQFGEWQRNDILAG 120
ZP_01175305 TTRRALLNDLMEASAFPGESETLRAIEVTLVVHDD I 1PWRYPAKRELQFGEWQRNDILAG 120
BAE71360 TTRRALLNDLMEASAFPGESETLRAIEVTLVVHDD I 1PWRYPAKRELQFGEWQRNDILAG 120
YP_449022 TTRRALLNDLMEASAFPGESETLRAIEVTLVVHDD I I1PWRYPAKRELQFGEWQRNDILAG 120
S. Anatum EC3 TTRRALLNDLMEASAFPGESETLRAXEVTLVVAEDI I1PWRYPAKRELQFGEWQPNDILAG 120
ZP_00717087 IFEPAMIDIDLAILLTKAREHSVALVGPAAEEFFDPVPEQDLFEALRETLKLWNSQPDWA 180
ZP_01175305 IFEPAMIDIDLAILLTKAREHSVALVGPAAEEFFDPVPEQDLFEALRETLKLWNSQPDWA 180
BAE71360 IFEPAMIDIDLAILLTKAREHSVALVGPAAEEFFDPVPEQDLFEALRETLKLWNSQPDWA 180
YP_449022 IFEPAMIDIDLAILLTKAREHSVALVGPAAEEFFDPVPEQDLFEALRETLKLWNSQPDWA 180
S. Anatum EC3 IFEPAMIDIDLAILLTKAREHSVALVGPAAEEFFDPVLEQDLFEALRETLKLWNSQPDWA 180
ZP_00717087 GDERNVVLTLSRIWYSAITGKIAPKDVAADWAIKRLPAQYQPVLLEAKQAYLGQKEDHLA 240
ZP_01175305 GDERNVVLTLSRIWYSAITGKIAPKDVAADWAIKRLPAQYQPVLLEAKQAYLGQKEDHLA 240
BAE71360 GDERNVVLTLSRIWYSAITGKIAPKDVAADWAIKRLPAQYQPVLLEAKQAYLGQKEDHLA 240
YP_449022 GDERNVVLTLSRIWYSAITGK IAPKDVAADWA I KRLPAQYQPVLLEAKQAYLGQKEDHLA 240
S. Anatum EC3 240

ZP_00717087
ZP_01175305
BAE71360
YP_449022

S. Anatum EC3

GDERNVGLTLSRICSSAITGK IAPKDVAADWA I KRLPAQYQPVLLQTKQAYLGQKEDNLA
- - -kx

SRADHLEEF IRFVKGE I IKSVGK 263
SRADHLEEFIRFVKGE I IKSVGK 263
SRADHLEEFIRFVKGE I IKSVGK 263
SRADHLEEFIRFVKGE I IKSVGK 263
SRADHLEEFIRFVNREIIKSVGK 263
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Figure 17 Comparison of amino acid sequence of AadA2 between S. Anatum EC3 strain
and reference strains in GenBank database. Identical amino acid residues were
indicated by asterisks. Functionally equivalent amino acid substitution were
indicated by colons. The highlight letters were different amino acid of AadA2

from others.
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Figure 18 Agarose gel electrophoresis of plasmid profiles of Salmonella donor strains.
Lane M = plasmid size marker from E. coli V517, lane 1-10 (Fig. 18A) =
S. Corvallis exhibited AGSSuT resistance pattern. Lane 1-10 (Fig. 18B) =
S. Rissen exhibited ACKSSuSXtT resistance pattern. Lane 1-10 (Fig. 18C) =
S. 1,4,5,12,:i:- exhibited AApCGNSSuSXtT resistance pattern.
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Figure 19 Agarose gel electrophoresis of conjugative plasmid of Salmonella donors
transferred to E. coli transconjugants by conjugation. Lane M = plasmid size
marker from E. coli V517 and lane 7 = recipient E. coli DH5a.. Fig. 19A: lane
1 =S. Corvallis AC11 donor, lane 2 = S. Corvallis AC74 donor, lane 3-4 =
transconjugants of S. Corvallis AC11 donor (isolates 1 and 2 respectively) and
lane 5-6 = transconjugants of S. Corvallis AC74 donor (isolates 1 and 2 respec-
tively). Fig. 19B: lane 1 = S. Rissen AC40 donor, lane 2 = S. Rissen AC50
donor, lane 3-4 = transconjugants of S. Rissen AC40 donor (isolates 1 and 2
respectively) and lane 5-6 = transconjugants of S. Rissen AC50 donor (isolates 1

and 2 respectively).
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Figure 20 Agrose gel electrophoresis of conjugative plasmid of S. Stanley CC1 donor
transferred to E. coli transconjugants by conjugation. Lane M = E. coli V517,
lane 1 = S. Stanley CC1 donor strain, lane 2-5 = transconjugants (isolates 1-4

respectively) and lane 6 = recipient E. coli DH5a.
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Figure 21 Agarose gel electrophoresis of PCR amplification of class 1 integrons in
transconjugants of S. Stanley CC1 strain. Lane M = standard marker
(AHindlIl + ®x/Haelll), lane 1 = S. Stanley CC1 donor strain, lane 2-5 =

transconjugants (isolates 1-4 respectively) and lane 6 = recipient E. coli
DH5a.
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Figure 22 RFLP-PCR analysis of flagellin genes in S. Corvallis exhibited AGSSuT
resistance pattern. Fig 22A: fliC gene digested with Hhal and Fig. 22B:
fljC gene digested with Mbol. Lane M = 100 bp ladder, lane 1-10 = S.
Corvallis strains AC11, AC23, AC26, AC30, AC74, AC119, AC125,
AC138, AC149 and AC151 respectively.
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Figure 23 RFLP-PCR analysis of flagellin genes in S. Rissen exhibited ACKSSu-
SXIT resistance pattern. Fig 23A: fliC gene digested with Hhal and Fig.
23B: fljC gene digested with Mbol. Lane M = 100 bp ladder, lane 1-10 =
S. Rissen strains AC40, AC41, AC46, AC49, AC50, AC69, ACB80,

AC105, AC106 and AC108 respectively.
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Figure 24 RFLP-PCR analysis of flagellin genes in S. 1,4,5,12:i:- exhibited AApC-
GNSSuSKXtT resistance pattern. Fig. 24A: fliC gene digested with Hhal
and Fig. 24B: fliC gene digested with Mbol. Lane M = 100 bp ladder,
lane 1-10 = S. 1,4,5,12:i:- strains AB37, AB44, AB51, AB87, AB93,

AB116, AB117, AB139, AB141 and AB144 respectively.



