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Figure S1. In silico identification of EHEC virulence plasmids, encoding the hemolysin, hlyA, in the AEEC
genomes analyzed in this study. BLAST Score Ratio (BSR) analysis was performed as previously described (1). The
predicted amino acid sequences of the plasmid-encoded genes compared to each AEEC genome analyzed in this study
using TBLASTN (2). Each box represents the BSR value of a single gene in one genome. Each row contains BSR
values for a single a gene, while each column contains values identified in a single genome. Hierarchical cluster analysis
was performed using the Pearson correlation coefficient of MeV (3-5). The colors of the heatmap indicate the BSR values
corresponding to the presence (yellow), divergence (black), or absence (blue) of each of the plasmid genes in each AEEC
genome. The colored rectangle above each genome indicates the phylogenomic lineage the genome belongs to in Figure
1. A box indicates the presence of the known and putative virulence-associated genes: hemolysin (HLY) and type Il
secretion system (T2SS). A) In silico identification of protein-encoding genes of the O157 EHEC virulence plasmid,
pO157, of the O157:H7 EHEC prototype isolate EDL933, in the AEEC isolate genomes. B) In silico identification of
proteins encoded by plasmid pO26_1 from the LEE+/stx+ non-O157 EHEC isolate 11368 (6), in the AEEC isolate
genomes. C) In silico identification of proteins encoded by plasmid pO103 from the LEE+/stx+ isolate 12009 (7), in the
AEEC isolate genomes. In all three of the comparisons, the virulence-associated genes encoded by each plasmid (HLY
and T2SS) were most conserved among isolates within the same pathovar. Meanwhile other conserved plasmid genes
encoding putative proteins involved in plasmid replication and maintenance, were identified with similarity in both EPEC

and EHEC.



pMAR?2 (97.9-kb), EPEC1 (FIB- Group I) v
FIB. BFP PER TRA

& CAK 4 A
o o e CaR s Ny R " oy
R A I A I \«-‘f:ya' S A & & & @ e & F R E ¢ SARE @ Ssave & &

p403116_EAF (95.8-kb), EPEC1 (FIB- Group )

S RGP SRS TR ¢ I T A o R S S e e & R R U R S L]

®

O el Sy S L o

e & SIS I

p303289_EAF (95.3-kb), EPEC1 (FIB- Group Il)

- —

o
& &

& pon 8 » 3 pope o S . s N NP D SH P P B g NPTy & S P S R R g

& IENE  E S ¢ S ¢ A S ST o & S Fée & S ¢ sl ¢ e ¢ doar 0 & FFEE A O B O S SRS I W e & S B

i o o 88 I F @ o & A & e

& & S aeeess ¢ sfe @

Figure S2



Figure S2. Sequence diversity of the EAF plasmid identified in select EPEC isolates from the EPEC1 and EPEC7
phylogenomic lineages compared to the prototype EAF plasmid, pMAR2, from the EPEC1 isolate E2348/69 (8, 9).
The genes identified in each of the EAF plasmids are denoted by arrows, and the direction of the arrows indicate the
coding strand. The previously identified protein-encoding genes of pMAR2 are indicated by function as follows:
replication (green), bundle-forming pilus (purple), conjugative transfer (orange), and unknown or other functions (white).
The pseudogenes are indicated in grey. The colors of each gene of the EAF plasmids from EPEC isolates 403116,
303289, and 401091 indicate a BSR value determined by comparing the nucleotide sequence of the gene to the pMAR2
plasmid sequence using BLASTN. The BSR values indicate a particular gene has significant nucleotide similarity to
sequence of pMAR2 (blue) or does not have similarity to pMARZ2 (red). The vertical lines indicate the presence of a gap in
the plasmid sequence. A green bar indicates the region containing genes encoding proteins involved replication, purple
indicates the bundle-forming pilus genes, and orange indicates genes encoding predicted proteins involved in conjugative
transfer. The phylogenetic group that the FIB repA sequence of each plasmid belongs to is indicated as Group | or Group
II. Comparison of the EAF plasmid from two EPEC1 isolates and one EPECY isolate characterized in this study to the
prototype EPEC1 plasmid pMAR2 demonstrated there can be greater diversity of the EAF plasmid among EPEC isolates
within the same phylogenomic lineage compared to the EAF plasmid from EPEC of other phylogenomic lineages

(EPEC?7).
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Figure S3. Hierarchical cluster analysis of TBLASTN BSR values demonstrating
the similarity of protein-encoding genes of the BFP operons of A) pMAR2, and B)
pB171 identified in EPEC genomes analyzed in this study. BLAST Score Ratio
(BSR) analysis was performed as previously described (1) using the predicted amino
acid sequences encoded by genes of the BFP operons of pMAR2 (A) and pB171 (B)
compared to each AEEC genome analyzed in this study using TBLASTN (2). Each box
represents the BSR value of a single gene in one genome. Each row contains BSR
values for a single gene, while each column contains BSR values identified in a single
genome. Hierarchical cluster analysis was performed using the Pearson correlation
coefficient of MeV (3-5). The colors of the heatmap indicate the BSR values
corresponding to the presence (yellow), divergence (black), or absence (blue) of each of
the plasmid genes in each AEEC genome. The colored rectangle next to each EPEC
isolate indicates the phylogenomic lineage the genome belongs to in Figure 1.
Comparison of the genes in the BFP operon of plasmids pMAR2 and pB171
demonstrated that the BFP genes were highly conserved with the greatest sequence
divergence observed in bfpA and the per genes. The additional genes within the BFP
region of pB171 were identified primarily in other EPEC2 isolates, but were also present

in a few isolates from other phylogenomic lineages.
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Figure S4. Phylogenetic analysis of the nucleotide sequences of A) bfpA, and B)
perA that were identified in each of the AEEC isolates included in this study. A
maximum likelihood phylogeny was constructed using the Kimura 2-parameter model
and 1,000 bootstrap replicates. Bootstrap values 250 are designated by a circle. The
scale bars represent the distance of the number of nucleotide substitutions per site.
The genomes that have a truncated BFP operon are indicated by a “T”, and also by a
box. The colored rectangle next to each EPEC isolate indicates the phylogenomic
lineage the genome belongs to in Figure 1. Phylogenetic analysis of bfpA and perA
demonstrated that for most of the AEEC isolates analyzed, these sequences had less
sequence divergence and lineage-specificity than previously observed for other

virulence factors such as the T3SS effectors (10).
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Figure S5. qRT-PCR analysis of select genes that were determined to be
differentially-expressed using RNA-Seq analysis. Quantitative reverse transcription
PCR (gRT-PCR) analysis of select genes for all RNA samples generated in this study. The
values represent the log, of the relative fold-difference (2°“') of DMEM samples compared to
LB samples for the wild-type E2348/69 and the two plasmid mutants, a AperABC strain (11),
and JPN15 (12, 13). The fold-change of each gene was calculated for two biological replicates
and three technical replicates for each condition. The error bars denote the standard deviation
of the AACt values. Each gene was calibrated using the reference gene rpoA. The expression

trends observed using qRT-PCR were consistent with those determined using RNA-Seq.



Table S1. Genomes analyzed in this study

Isolate ID Serotype Location I(r;:-;ﬁ;is) Ph)ﬁ%iz;zmlc Phylogroup  stx1 stx2 ehxA  bfpA  perA Accession Number
EDL933 O157:H7 Wisconsin, USA FIB, FIIA EHEC1 E + + + - - NC_002655.2
Sakai 0157:H7 Japan FIB, FIIA EHEC1 E + + + - - NC_002695.1
EC4115 0157:H7 Maine, USA FIB, FIIA, FIA EHEC1 E - + + - - NC_011353.1
TW14359 0157:H7 Michigan, USA FIB, FIIA, FIA EHEC1 E - + + - - NC_013008.1
DEC3A O157:H7 Washington, USA FIB EHEC1 E + + + - - AIFE00000000
DEC3B 0157:H7 Washington, USA FIB, FIIA EHEC1 E + + + - - AIFF00000000
DEC3C 0157:H7 New Mexico, USA FIB, FIIA EHEC1 E + + + - - AIFG00000000
DEC3D 0157:H7 Michigan, USA FIB, FIIA EHEC1 E + + + - - AIFH00000000
DEC3E O157:H7 Canada FIB, FIIA EHEC1 E - + + - - AIF100000000
DEC3F 0157:H7 Germany FIB, FIIA, FIA EHEC1 E - + + - - AIFJ00000000
DEC4A 0157:H7 Argentina FIB, FIIA EHEC1 E - - + - - AIFK00000000
DEC4B 0157:H7 Denmark FIB, FIIA, FIA EHEC1 E + + - - AIFL00000000
DEC4C O157:H7 Egypt FIB, FIIA, FIA EHEC1 E - - + - - AIFM00000000
DEC4D 0157:H7 Japan FIB, FIIA, FIA EHEC1 E - + + - - AIFN0O0000000
DEC4E 0157:H7 Denmark FIB, FIIA EHEC1 E + - + - - AIFO00000000
DEC4F 0157:H7 Michigan, USA FIB, FIIA EHEC1 E + + + - - AIFP00000000
86-24 O157:H7 Seattle, USA FIB, FIIA EHEC1 E - + - - - AIAK00000000
C842-97 0157:H7 Japan FIIA EHEC1 E - - + - - AIBY00000000
C354-03B 0157:H- Great Britain FIB, FIIA, FIA EHEC1 E - - + - - AIAW00000000
CB9615 055:H7 Germany FIB EHEC1 E - - - - - NC_013941.1
DEC5A 055:H7 New York, USA FIB EHEC1 E - - - - - AIFQ00000000
DEC5B 055:H7 Florida, USA FIIA EHEC1 E - - - - - AIFR00000000
DEC5C 055:H7 New Jersey, USA FIB EHEC1 E - - - - - AIFS00000000
DEC5D 055:H7 Sri Lanka FIB EHEC1 E - - - - - AIFT00000000
DECS5E 055:H7 Iran FIB, FIIA EHEC1 E - - - - - AIFU00000000
C12-92 0O55:H7 Great Britain FIB EHEC1 E - - - - - AIAE00000000
C1244-91 055:H- Great Britain FIB EHEC1 E - - AIAD00000000
C154-11 055:H7 Denmark FIB EHEC1 E - - - - - AIAF00000000
C157-11 055:H- Denmark FIB, FIIA EHEC1 E - - - - - AIAHO0000000
11128 O111:H- ND FIIA, HI1, FIA EHEC2 B1 + + + - - NC_013364.1
11368 026:H11 ND FIB, FIIA, K/B/O EHEC2 B1 + - + - - NC_013361.1
OK1114 ND Oklahoma, USA FIIA EHEC2 B1 + + + - - AICG00000000
OK1180 ND Oklahoma, USA FIIA EHEC2 B1 + + + - - ADUQO00000000
EHEC14 ND Brazil FIB, K/B/O EHEC2 B1 + - + - - ADUNO00000000
DECB8A O111a:NM Maryland, USA FIB, FlIA, HI2 EHEC2 B1 + - + - - AIGF00000000
DEC8B O111:H8 Idaho, USA FIIA EHEC2 B1 + + + - - AIGG00000000
DEC8C O111:NM South Dakota, USA FIB, FIIA, K/B/O EHEC2 B1 + - + - - AIGH00000000
DEC8D O111:H11 Cuba FIB, FIIA, K/B/O EHEC2 B1 - - + - - AIGI00000000
DECSE O111:H8 Denmark none EHEC2 B1 + - - - - AIGJ00000000
DEC9A 026:H11 Wisconsin, USA none EHEC2 B1 - - - - AIGK00000000
DEC9B 026:HN New Hampshire, USA none EHEC2 B1 - - - - - AIGL00000000
DEC9C 026:HN Switzerland none EHEC2 B1 - - - - AIGM00000000
DEC9D 026:H11 Denmark FIIA EHEC2 B1 - - - - - AIGN00000000
DEC9E 026:H11 Mexico none EHEC2 B1 - - - - - AIGO00000000
DEC10A 026:H11 United Kingdom none EHEC2 B1 + - - - AIGP00000000
DEC10B 026:H11 Australia FIB, K/B/O EHEC2 B1 + - - - - AlIGQ00000000
DEC10C 026:H11 Delaware, USA none EHEC2 B1 + - - - - AIGR00000000
DEC10D 026:H11 France FIB, FlIA, K/B/O EHEC2 B1 - - + - - AIGS00000000
DEC10F 015 South Carolina, USA  FIB, FIIA, I1, FIA EHEC2 B1 - - - - - AIGU00000000
C1214-90 026:H11 India FIB, FIIA, K/B/O EHEC2 B1 - - + - - AIAC00000000
C792-92 026:K-:H11 Italy FIB, FIIA EHEC2 B1 - - - - AIBRO0000000
C799-92 026:K-:H- Italy FIB, FIIA, I EHEC2 B1 - - - - - AIBT00000000
C347-93 026:K-:H- Thailand FIIA EHEC2 B1 - - - - - AIAU00000000
C654-09 026:H- France FIB, I1,Y EHEC2 B1 - - - - - AIBJO0000000
C717-10 0103:H- Denmark FIB, FlIA, I1,Y EHEC2 B1 - - - - - AIBK00000000
C824-10 0128abc:H8 Denmark FIB, FIIA EHEC2 B1 - - - AIBX00000000
C155-11 026:H11 Denmark FIB, FIIA, K/B/O EHEC2 B1 - - + - - AIAG00000000
C166-11 026:H- Denmark il EHEC2 B1 - - - - - AICF00000000
E2348/69 0127:H6 Taunton, England FIB, FIIA EPEC1 B2 - - - + + NC_011601.1
2362-75 055:H6 New Mexico, USA FIB, FIIA EPEC1 B2 - - - + + ADUL01000000
E851/71 0142:H6 Scotland FIB, FIIA, Y EPEC1 B2 - - - + + ALNX00000000
EPEC11 NK Brazil FIB, FIIA, FIA EPEC1 B2 - - - + T AKYH00000000
DEC1A 055:H6 Pennsylvania, USA FIB, FIIA EPEC1 B2 - - - + + AIEV00000000
DEC1B 055:H6 Dutch Guiana FIB, FIIA EPEC1 B2 - - - + + AIEWO00000000
DEC1C 055:H6 Germany FIB, FIIA EPEC1 B2 - - - + + AIEX00000000
DEC1D 055:H6 Egypt FIB EPEC1 B2 - - - + + AIEY00000000
DEC1E 055:H6 Mexico FIB, FIIA EPEC1 B2 - - - + T AIEZ00000000
DEC2A 055:H6 Congo FIB, FIIA EPEC1 B2 - - - + + AIFA00000000
DEC2B 055:NM Pennsylvania, USA FIB, FIIA EPEC1 B2 - - - + + AFJB00000000
DEC2C 055:H6 Pennsylvania, USA  FIB, FIIA, Y, K/B/O EPEC1 B2 - - - + + AIFB00000000
DEC2D 055:H6 France FIB, FIIA EPEC1 B2 - - - + + AIFC00000000
DEC2E 055:H6 Texas, USA FIB EPEC1 B2 - - - + + AIFD00000000
100290 ND The Gambia FIB, FIIA EPEC1 B2 - - - + + JHQV00000000
302048 ND Mozambique FIB, FIIA EPEC1 B2 - - - + + JHRF00000000
303289 ND Mozambique FIB, FIIA EPEC1 B2 - - - + - JHRJ0O0000000
401031 ND Kenya FIB, FIIA EPEC1 B2 - - - + - JHRL00000000
102598 ND The Gambia FIB, FIIA EPEC1 B2 - - - + + JHRW00000000
401195 ND Kenya FIB, FIIA, P EPEC1 B2 - - - + - JHTF00000000
403116 ND Kenya FIB, FIIA, P EPEC1 B2 - - - + + JHTJO0000000
400929 ND Kenya FIB, FIIA, P EPEC1 B2 - - - + + JHTE00000000
B171 O111:NM Washington D.C., USA FIB, FIIA, P EPEC2 B1 - - - + + AAJX00000000
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C743-03
C80-08
C343-08
C78-09C
C283-09
C353-09
C807-09
C262-10
C295-10
C458-10
C652-10
C40-11
C58-11
C87-11
C93-11
C161-11

ND
0157:H8
0127:H45
0157:H45
0157:H45
O111:H9
086:H6
0O125ac:H6
0103:H25
O111:H19
098:H8
0111:H38
0132:H34
O177:H-
0167:H9
0O3:H8
0114:H49
055:H34
0153:H21
088:H25
0145:H25
0145:H34
O111:H8
0157:H-
0145:H-

The Gambia
The Gambia
The Gambia
The Gambia
The Gambia
The Gambia
Mozambique
The Gambia
The Gambia
Mozambique
The Gambia
The Gambia
The Gambia
The Gambia
Mali
Mozambique
Mozambique
Mozambique
Kenya
Kenya
Pakistan
Brazil
Great Britain
Japan
Denmark
Finland
Germany
Italy
Germany
Austria
Slovenia
Denmark
Belgium
Slovenia
Denmark
Denmark
Denmark
Denmark
Denmark
Denmark
Denmark
Denmark
Denmark
Denmark
Denmark

FIB, FIIA
FIB, FIIA, P, Y
FIB, FIIA, Y
FIB, FIIA, P, FIA
FIB, FIIA, P
FIB, FIIA, 11
FIB, FIIA
FIB, FIIA, P, FIC
FIB, FIIA
FIB, FIIA
FIB
FIB, I1
FIB, FIIA, P, FIC
FIB
FIB, FIIA
FIB, FIIA, P
FIB, FIIA, FIC
FIB, FIIA, P
FIB, FIIA
FIB, FIIA
FIB, FIIA, P, FIA
FIB, FIIA, FIA
"
none
FIB, FIIA
FIB, FIIA
FIB, FIIA
none
FIB
FIB
FIB, FIIA
FIB
none
FIB, FIIA
none
none
none
"
none
FIB, FIIA, FIA
FIB, FIIA, K/B/O
Y
FIB, FIIA, FIA, Y
FIB
FIB, FIIA, K/B/O

Vo4

+

+ o+ o+ o+ o+ o+

+

A T I L

+

+ o+ 4+ o+

+ o+ 4

JZXG00000000
JZXH00000000
JZX100000000
JZXJ00000000
JZXK00000000
JZXL00000000
JZXM00000000
JHQY00000000
JHRX00000000
JHSF00000000
JHSR00000000
JHSS00000000
JHSV00000000
JHSQ00000000
JHSW00000000
JHTC00000000
JHTB00000000
JHTA00000000
JHTHO0000000
JHTG00000000
JHTLO0000000
ADUS00000000
AICE00000000
AIBZ00000000
AIBHO0000000
AAJWO00000000
AIBL00000000
AIAY00000000
AIANO0000000
AIBN0O0000000
AIBU00000000
AIAT00000000
AIBP00000000
AIAQ00000000
AIAV00000000
AIBV00000000
AIAP00000000
AIAR00000000
AIAZ00000000
AIBI00000000
AIAX00000000
AIBF00000000
AICA00000000
AICD00000000
AIAI00000000

E. coli and Shigella reference genomes included in the phylogenomic analysis

Isolate ID Pathovar Phylogroup Accession Number
53638 EIEC A AAKB00000000.2
HS commensal A NC_009800.1
ATCC 8739 lab adapted A NC_010468.1
BL21 lab adapted A NC_012947.1
BW2952 lab adapted A NC_012759.1
H10407 ETEC A NC_017633.1
S. flexneri 2A 2457T Shigella B1 NC_004741.1
S. sonnei 046 Shigella B1 NC_007384.1
S. boydii 3083-94 Shigella B1 NC_010658.1
B7A ETEC B1 AAJT00000000.2
E24377A ETEC B1 NC_009801.1
1AI1 fecal isolate B1 NC_011741.1
SE11 fecal isolate B1 NC_011415.1
CFTO073 EXPEC B2 NC_004431.1
S88 ExXPEC B2 NC_011742.1
UTI89 ExXPEC B2 NC_007946.1
536 ExPEC B2 NC_008253.1
TY-2482 EAEC B1 AFOG00000000.1
55989 EAEC B1 NC_011748.1
042 EAEC D FN554766.1
101-1 EAEC A AAMKO00000000.2
UMNO026 EXPEC D NC_011751.1
S. dysenteriae Sd197 Shigella E NC_007606.1
1AI39 ExXPEC F NC_011750.1
SMS-3-5 other F NC_010498.1




Table S2. Primers used in this study

Protein Accession

Gene Predicted Protein Function No.2 Primer ID Sequence 5'-3' Source
. Ec-rpoA-F TGTAGGCAATACGCTCCACA (14)
rpoA RNA polymerase, alpha subunit NA
Ec-rpoA-R GGTTATGTGCCGGCTTCTAC "
. eae_361F TATAGTGCCTTACCTGTCTTAGGTTCGG (15)
eae Intimin, attachment protein YP_002331401.1
eae_495R ATAATTTAGAGCCTTGTCATCGGTCGTG "
bfpA_118F GCGTCTGATTCCAATAAGTCGCAGAATG "
bfpA major subunit of the bundle-forming pilus YP_002332157.1
bfpA_380R GCTTTATCCAACCTGGTAAGCGTCAGAT "
perA_332F CTGCGAACCTCAATGAAATGCAATTG "
perA transcriptional activator YP_002332173.1
perA_506R CTGTCTACGATGCTCTTAGATGAAGCAC "
rbsD_57F ACATACCGATACGCTGGTGGTGTGT "
rbsD D-ribose pyranase YP_002331517.1
rbsD_253R GCAACGTTTCGTGGAGTTGCGGATTA "
nirC_190F ACCTTTGGTATCGCCTTAACGCTGG "
nirC nitrite transporter YP_002331085.1
nirC_357R AACGAAGACGGAACCGACCAGGTTAC "
mvpT_107F CAGGAACTGCTTCAATGCTTCTTGAATTAGG  This study
mvpT post-segregational killing toxin YP_002332186.1
mvpT_286R CGGATACATGAGGACTGAGAGACTCAATACC "
traM_101F GCCTTTCAGGAACTGCTTCAATGCTTCTTG "
traM conjugal transfer protein YP_002332219.1
traM_287R CCGGATACATGAGGACTGAGAGACTCAATACC "
Wy _F2348.65 CCAGCGTCACCAATTAGCTTGGAG "
wzy O-antigen polymerase YP_002329685.1

wzy E2348 10

39R

CATCGCAAATATGCAGGCCATAATGAC

®Primers were selected by comparing with the sequences from all EPEC genomes analyzed; however, the protein accession number is provided for the respective
gene from the E2348/69 genome.



Data Sets

Data Set 1. Differentially-expressed genes identified by RNA-Seq analysis of E2348/69
grown in DMEM compared to LB

Data Set 2. Differentially-expressed genes identified by RNA-Seq analysis of E2348/69
compared to perABC grown in LB

Data Set 3. Differentially-expressed genes identified by RNA-Seq analysis of E2348/69
compared to perABC grown in DMEM

Data Set 4. Differentially-expressed genes identified by RNA-Seq analysis of perABC
grown in DMEM compared to LB

Data Set 5. Differentially-expressed genes identified by RNA-Seq analysis of JPN15
compared to perABC grown in LB

Data Set 6. Differentially-expressed genes identified by RNA-Seq analysis of JPN15
compared to perABC grown in DMEM

Data Set 7. Differentially-expressed genes identified by RNA-Seq analysis of E2348/69
compared to JPN15 grown in LB

Data Set 8. Differentially-expressed genes identified by RNA-Seq analysis of E2348/69
compared to JPN15 grown in DMEM

Data Set 9. Differentially-expressed genes identified by RNA-Seq analysis of JPN15

grown in DMEM compared to LB
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