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Amplicon size (bp) Annealing Tem/Time' Reference

Primer name Sequence (5'-3" direction)
Virulence markers
stx1 ATAAATCGCCATTCGTTGACTAC
AGAACGCCCACTGAGATCATC
stx2 GGCACTGTCTCTCTGAAACTGCTCC
TCGCCAGTTATCTGACATTCTG
stx2f AGATTGGGCGTCATTCACTGGTTG
TACTTTAATGGCCGCCCTGTCTCC
eae GACCCGGCACAAGCATAAGC
CCACCTGCAGCAACAAGAGG
ehxA GCATCATCAAGCGTACGTTCC

180 65°C, 63°C, 59°C/ 602 (14)
255
428 56°C/ 60S (15)
384 65°C, 63°C, 59°C/60S?  (14)
534
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20,5 oolaiul oals 2l 5wl DNA aiges 51 (Y- ng
Sede 4S8 plareds (99,50 (9SS sladigu
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FelgSee Voo il hie O g S 0/
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NV
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Primer name Sequence (5'-3" direction) Amplicon size (bp) Annealing Tem/Time'  Reference
Serogroups
05 CTTATCCGATTAATGGCTTC 144 50°C/ 50S (16)
TAGTCGATTTGCTTTTATGG
026 CAATGGGCGGAAATTTTAGA 155 56°C/ 60S (17)
ATAATTTTCTCTGCCGTCGC
045 TGCAGTAACCTGCACGGGCG 238
AGCAGGCACAACAGCCACTACT
055 TCCTTATTTGTGTCGGGGG 207 54°C/ 60S (18)
CCAGGAAAGCTGCCAATTATC
080 TGAGAGCCAAGATCCAAGCA 158 55°C/ 30S (19)
TGGGCCATATTCGAAGTTTGAA
091 TTGCATCTGGCGCAATAAACACGG 616 54°C/ 60S @17
ACACCATCCCAAATACCTGCTTGC
0103 TTGGAGCGTTAACTGGACCT 321 56°C/ 60S
GCTCCCGAGCACGTATAAAG
0104 TGAACTGATTTTTAGGATGG 351 55°C/ 60S
AGAACCTCACTCAAATTATG
0111 TGTTTCTTCGATGTTGCGAG 438 56°C/ 60S
GCAAGGGACATAAGAAGCCA
0113 TGCCATAATTCAGAGGGTGAC 514
AACAAAGCTAATTGTGGCCG
0121 TCCAACAATTGGTCGTGAAA 628
AGAAAGTGTGAAATGCCCGT
0128 ATGATTTCTTACGGAGTGC 782 50°C/ 30S (19)
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CTCTAACCTAATCCCTCCC
0145 TTCATTGTTTTGCTTGCTCG 750 56°C/ 60S
GGCAAGCTTTGGAAATGAAA
0146 ATTCGGGTAACGACCCTGTGTTGA 378 50°C/ 30S (20)
AGACTGCTAATGCAAGGAACATG
G
0157 TCGAGGTACCTGAATCTTTCCTTCTGT 894 56°C/ 60S 17)
ACCAGTCTTGGTGCTGCTCTGACA

! Annealing Temperature and Duration
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Y, 11, Frep, X, HI1, N, HI2, L/M rote LD OLSe &b
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Primer name Sequence (5'-3" direction) Amplicon size (bp) Annealing Tem/Time' Reference

Plasmid replicon types

Panel 1
B/O-F GCGGTCCGGAAAGCCAGAAAAC 159 60°C/ 30S (7)
B/O-R TCTGCGTTCCGCCAAGTTCGA
FIC-F GTGAACTGGCAGATGAGGAAGG 262
FIC-R TTCTCCTCGTCGCCAAACTAGAT
AIC-F GAGAACCAAAGACAAAGACCTGGA 465
A/C-R ACGACAAACCTGAATTGCCTCCTT
P-F CTATGGCCCTGCAAACGCGCCAGAAA 534
P-R TCACGCGCCAGGGCGCAGCC
T-F TTGGCCTGTTTGTGCCTAAACCAT 750
T-R CGTTGATTACACTTAGCTTTGGAC
Panel 2
K/B-F GCGGTCCGGAAAGCCAGAAAAC 160 60°C/ 30S (7)
K/B-R TCTTTCACGAGCCCGCCAAA
W-F CCTAAGAACAACAAAGCCCCCG 242
W-R GGTGCGCGGCATAGAACCGT
FIIA-F CTGTCGTAAGCTGATGGC 270
FIIA-R CTCTGCCACAAACTTCAGC
FIA-F CCATGCTGGTTCTAGAGAAGGTG 462
FIA-R GTATATCCTTACTGGCTTCCGCAG
FIB-F GGAGTTCTGACACACGATTTTCTG 702
FIB-R CTCCCGTCGCTTCAGGGCATT
Y-F AATTCAAACAACACTGTGCAGCCTG 765

Y-R GCGAGAATGGACGATTACAAAACTTT

e Gyl q )y /1 gglasts /V Al
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Panel 3
11-F CGAAAGCCGGACGGCAGAA 139 60°C/ 30S (7)
11-R TCGTCGTTCCGCCAAGTTCGT
Frep-F TGATCGTTTAAGGAATTTTG 270
Frep-R GAAGATCAGTCACACCATCC
e AACCTTAGAGGCTATTTAAGTT- 376
GCTGAT
TGAGAG-
xR TCAATTTTTATCTCATGTTTTAGC
HI1-F GGAGCGATGGATTACTTCAGTAC 471
HI1-R TGCCGTTTCACCTCGTGAGTA
N-F GTCTAACGAGCTTACCGAAG 559
N-R GTTTCAACTCTGCCAAGTTC
HI2-F TTTCTCCTGAGTCACCTGTTAACAC 644
HI2-R GGCTCACTACCGTTGTCATCCT
L/M-F GGATGAAAACTATCAGCATCTGAAG 785
L/M-R CTGCAGGGGCGATTCTTTAGG

! Annealing Temperature and Duration
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25/69, 36.2% 18/25, 72% 2/18,11.1% 14/69, 20.2% (0103 = 8, 026 = 4, 0157 =
FIB (n =69)
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K/B (n =21) 12/21,57.1% 3/12, 25% 1/3,33.3% 0
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3 stx2 + eae + ehxA = 3; stx2f + eae + ehxA = 0.

* Important serogroups are: 0103 (n = 12), 026 (n = 5), 0157 (n = 2).
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Summary

Shiga toxin-producing Escherichia coli (STEC) strains are responsible for severe human diseases, such as
hemorrhagic colitis (HC) and hemolytic-uremic syndrome (HUS). Controlling infections associated with STEC
poses a significant challenge, particularly in the timely tracking and identification of pathogenic strains in envi-
ronmental, food, and clinical samples. Currently, the detection protocols in the European Union (ISO/TS 13136)
and the United States (MLG5B.05) rely on the genes stx and eae, along with specific serogroup-associated
genes. Here, we investigated various replicons and compared them with major pathogenic serogroups and stx2-
positive strains to identify crucial replicons that can potentially harbor virulence genes, overcoming the limita-
tions of ISO/TS 13136 and MLG5B.05 methodologies by focusing on the virulence genes encoded on these
plasmids as alternative markers. Ninety-six STEC isolates from various animal hosts were subjected to single
and multiplex PCR assays. Among the 82 STEC strains carrying plasmids, the prevalence of different replicons,
including FIB (69/82, 84.1%), K/B (21/82, 25.6%), B/O (11/82, 13.4%), P (8/82, 9.8%), Y (6/82, 7.3%), FIA
(3/82, 3.7%), 11 (3/82, 3.7%), and L/M (1/82, 1.2%), was determined. While the frequency of FIB plasmids was
notable, an association between pathogenic STEC strains and K/B plasmids was observed. Most STEC isolates
carrying the stx2 + eae + ehxA gene pattern were associated with K/B replicon. The study suggests examining
the correlation between plasmid types and stx2 gene subtypes and determining the genetic content of these
plasmids to assess virulence and identify potential genetic markers.
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