
 

 

Figure S1. Gel electrophoresis after amplification of the ail, ystB and ymoA virulence genes of selected 
Yersinia sp. strains isolated from human faeces (3d-58d), fattening pigs (90z-173z), wild boars (186dz-
240dz), roe deer (28s), dogs (T318, T351, L528) and reference strains (Ye8 1B/O:8, Ye9 2/O:9). Isolates 
T55, L1010, L1577 are not included in publication. GR- Gene RulerTM – DNA ladder. 

 



 

 

 
Figure S2. Gel electrophoresis after amplification of the blaA and blaB virulence genes of selected 
Yersinia sp. strains isolated from human faeces (3d-58d), fattening pigs (90z-224z), wild boars (2dz-
10dz), dogs (1p) and reference strains (PCM 1880, PCM1883, Ye8 1B/O:8, WA-314, Ye9 2/O:9 and Ye3 
4/O:3). GR- Gene RulerTM – DNA ladder. 

 

 
Figure S3. Gel electrophoresis after amplification of the chiY, ysrS and yst1M virulence genes of 
selected Yersinia sp. strains isolated from fattening pigs (221z-224z), wild boars (2dz-10dz), dogs (1p) 
and reference strains (PCM 1880, PCM 1883, Ye8 1B/O:8, WA-314, Ye9 2/O:9 and Ye3 4/O:3). GR- Gene 
RulerTM – DNA ladder. 

 

 

 



 

 

 

Figure S4. Gel electrophoresis after amplification of the fepA and fepD virulence genes of selected 
Yersinia sp. strains isolated from human faeces (58d), fattening pigs (209z-224z), wild boars (2dz-10dz, 
186dz-240dz), dogs (1p) and roe deer (28s). GR- Gene RulerTM – DNA ladder. 

  



 

 

  

 

 

Figure S5. Gel electrophoresis after amplification of the myfA, myfB and myfC virulence genes of 
selected Yersinia sp. strains isolated from fattening pigs (190z-224z), wild boars (2dz-10dz), dogs (1p), 
and reference strains (PCM 1880, PCM 1883, Ye9 2/O:9, Ye8 1B/O:8, WA-314 1B/O:8 and Ye3 4/O:3). 
GR- Gene RulerTM – DNA ladder. 



 

 

 

 
Figure S1. Gel electrophoresis after amplification of the ureC and irp1 virulence genes of selected Yersinia sp. 

strains isolated from human faeces (3d-58d), fattening pigs (90z-224z), wild boars (2dz-10dz), dogs (1p) and 

reference strains (PCM 1880, PCM 1883, Ye8 1B/O:8, WA-314, Ye9 2/O:9 and Ye3 4/O:3). GR- Gene RulerTM – 

DNA ladder. 
  



 

 

 

  

 

 
Figure S2. Gel electrophoresis after amplification of the sat and hreP virulence genes of selected Yersinia sp. 

strains isolated from human faeces (3d-58d), fattening pigs (90z-224z), wild boars (2dz-240dz), roe deer (28s), 

dogs (T318, T351, L528, 1p) and reference strains (PCM 1880, PCM 1883, Ye8 1B/O:8, WA-314, Ye9 2/O:9 and 

Ye3 4/O:3). Isolates T55, L1010, L1577 are not included in publication. GR- Gene RulerTM – DNA ladder. 



 

 

 
Figure S3. Gel electrophoresis after virulence genes rfbC and tccC amplification of selected Yersinia 
sp. strains isolated from fattening pigs (168z-224z), dogs (1p) and reference strains (PCM 1880, PCM 
1883, Ye8 1B/O:8 and Ye9 2/O:9). GR- Gene RulerTM – DNA ladder. 

 

Figure S4. Gel electrophoresis after virulence genes virF, invA, yst amplification of selected Yersinia 
sp. strains isolated from wild boars (186dz-240dz), dogs (T318, T351, L528), roe deer (28s) and 
reference strains (Ye8 1B/O:8 and Ye9 2/O:9). GR- Gene RulerTM – DNA ladder. 



 

 

 

Figure S5. Gel electrophoresis after virulence genes yadA, ystC amplification of selected Yersinia sp. 
strains isolated from fattening pigs (177z-192z). GR- Gene RulerTM – DNA ladder. 

 

Figure S6. Gel electrophoresis after amplification of the irp2, ystA, 16S (rDNA) virulence genes of 
selected Yersinia sp. strains isolated from wild boars (186dz-240dz), dogs (T318, T351, L528), roe deer 
(28s) and reference strains (Ye8 1B/O:8 and Ye9 2/O:9). Isolates T55, L1010, L1577 are not included in 
publication. GR- Gene RulerTM – DNA ladder. 



 

 

 

Figure S7. Gel electrophoresis after virulence genes fyuA amplification of selected Yersinia sp. strains 
isolated fattening pigs (177z-191z). and reference strains (Ye8 1B/O:8 and Ye9 2/O:9). GR- Gene 
RulerTM – DNA ladder. 

 

  



 

 

 

 

Figure S8. Polymorphism of tandem repeats within the VNTR A of tested Yersinia sp. strains isolated 
from human faeces (3d-58d), fattening pigs (90z-224z), wild boars (2dz-240dz), roe deer (28s), dogs 
(1p, T318, T351, L528) and reference strains (WA-314 1B/O:8, Ye9 2/O:9). GR- Gene RulerTM – DNA 
ladder. Exemple: Number of A repeats in 𝑌. 𝑒𝑛𝑡𝑒𝑟𝑜𝑐𝑜𝑙𝑖𝑡𝑖𝑐𝑎 3d isolate = ଶ଴଴ିଵ଻଻ଵଶସ  ~ 0. 

   



 

 

 

 

Figure S9. Polymorphism of tandem repeats within the VNTR B of tested Yersinia sp. strains isolated 
from human faeces (3d-58d), fattening pigs (90z-224z), wild boars (2dz-240dz), roe deer (28s), dogs 
(1p, T318, T351, L528) and reference strains (WA-314 1B/O:8, Ye9 2/O:9). GR- Gene RulerTM – DNA 
ladder. Example: Number of B repeats in 𝑌. 𝑒𝑛𝑡𝑒𝑟𝑜𝑐𝑜𝑙𝑖𝑡𝑖𝑐𝑎 58d isolate = ଷହ଴ିଵ଺଻ଵଶ଼ ~ 2. 

 

  



 

 

 
Figure S15. Polymorphism of tandem repeats within the VNTR C of tested Yersinia sp. strains isolated 
from fattening pigs (209z-224z), wild boars (2dz-240dz), roe deer (28s), dogs (1p, T318, T351, L528) 
and the reference strains (WA-314 1B/O:8, Ye9 2/O:9). The remaining group of strains did not possess 
the tandem repeat of C region within the genome. GR- Gene RulerTM – DNA ladder. Example: Number of C repeats in 𝑌. 𝑒𝑛𝑡𝑒𝑟𝑜𝑐𝑜𝑙𝑖𝑡𝑖𝑐𝑎 2dz isolate = ଶ଼଴ିଶ଴ଷଷସ ~ 3. 

  



 

 

 

 

Figure S16. Polymorphism of tandem repeats within the VNTR D of tested Yersinia sp. strains isolated 
from human faeces (3d-58d), fattening pigs (90z-224z), wild boars (2dz-240dz), roe deer (28s), dogs 
(1p, T318, T351, L528) and reference strains (WA-314 1B/O:8, Ye9 2/O:9). GR- Gene RulerTM – DNA 
ladder. Example: Number of D repeats in 𝑌. 𝑒𝑛𝑡𝑒𝑟𝑜𝑐𝑜𝑙𝑖𝑡𝑖𝑐𝑎 209z isolate = ଻ହ଴ିଶ଴ସଵ଺଴ ~ 4. 

 

  



 

 

 
Figure S17. Polymorphism of tandem repeats within the VNTR E of tested Yersinia sp. strains isolated 
from human faeces (3d-58d), fattening pigs (90z-224z), wild boars (2dz-240dz), (28s), dogs (1p, T318, 
T351, L528) and reference strains (WA-314 1B/O:8, Ye9 2/O:9). GR- Gene RulerTM – DNA ladder. 
Example: Number of E repeats in 𝑌. 𝑒𝑛𝑡𝑒𝑟𝑜𝑐𝑜𝑙𝑖𝑡𝑖𝑐𝑎 187z isolate = ଵଶ଴଴ିଶ଺଴ଵଵସ ~ 9. 

  



 

 

Table S1. Primers used in PCR detection of virulence-associated genes in Yersinia sp. strains. 

Ge
ne 

Gene 
product/ 
function 

Primers 
sequence 
(5'→3') 

Primers 
concentra
tion [µM] 

Amplicon 
size 
[bp] 

PCR conditions [°C, s] 
Denatu
ration 

Anne
aling 

Exten
sion 

Refer
ence 

yad
A 

Marker 
for the 

presence 
of 

virulence 
plasmid 

pYV. 
Complem

ent 
resistance 

TAAGATCAGT
GTCTCTGCGG

CA 
TAGTTATTTG
CGATCCCTAG

CAC 

0.15 747 94, 60 58, 90 72, 90 [60] 

vir
F 

Transcript
ional 

activator 

CATGGCAGA
ACAGCAGTC

AG 
ACTCATCTTA
CCATTAAGAA

G 

0.15 590 94, 60 58, 90 72, 90 [60] 

ail 

Adhesive-
invasive 
protein 

of pathoge
nic 

biotypes 
of Y. enter

ocolitica 

TAGTTCTCTA
ATAGCCTGTT

TATC 
ACTATCTGAG
ATGATTAGAA

TCG 

0.15 531 94, 45 50, 60 72, 45 [38] 

yst Enterotoxi
n 

AATGCTGTCT
TCATTTGGAG

C 
GCAACATAC
ATCACAGCA

ATC 

0.15 163 94, 60 58, 90 72, 90 [64] 

yst
A 

Enterotoxi
n YstIA of 
pathogeni
c biotypes 
(1B, 2-5) 

GTCTTCATTT
GGAGGATTCG

GC 
AATCACTACT
GACTTCGGCT

GG 

1.25 134 94, 45 54, 45 72, 45 [38] 

yst
B 

Enterotoxi
n YstIB of 
nonpatho

genic 
biotype 
1A, that 
control 

the 
productio
n of heat 

stable 

TGTCAGCATT
TATTCTCAAC

T 
GCCGATAATG
TATCATCAAG 

0.4 180 94, 45 50, 60 72, 45 [38], 
[39] 



 

 

enterotoxi
ns 

yst
C 

Enterotoxi
n YstIC of 
nonpatho

genic 
biotype 
1A that 
control 

the 
productio
n of heat 

stable 
enterotoxi

ns 

TCGACAAGTG
AGTGACGGA

G 
CCCTTACTCG
CGACGAAAT

A 

0.2 284 94, 60 58, 90 72, 90 
[38], 
[39] 

ysr
S 

Chromoso
mal 

secretion 
III system 

termed 
Ysa 

GCTCCTCATT
ACATAAATCG

G 
ATTCTCTCGT
ACAGATAGC

G 

0.2 618 94, 45 58, 45 72, 45 [65] 

myf
A 

The basic 
componen

t of the 
Myf 

antigen 
involved 

in the 
colonizati
on of the 
intestine 

CAGATACACC
TGCCTTCCAT

CT 
CTCGACATAT
TCCTCAACAC

GC 

0.2 272 94, 45 58, 45 72, 45 [65] 

myf
B 

Specific 
periplasmi
c protein 

responsibl
e for the 
proper 

architectu
re of the 

Myf 
antigen 

AAGTTTTCAG
TGAGGACTGG 
CTGTTGTCCA
TTACGGTGCC 

0.2 458 94, 45 58, 45 72, 45 [65] 

myf
C 

Outer 
membrane 

protein 
responsibl
e for the 
proper 

architectu
re of the 

Myf 
antigen 

CTGAATCTCA
ATTGGTCGCG 
GTAAATCGGT
AGTTTCCAGC 

0.2 672 94, 45 58, 45 72, 45 [65] 



 

 

irp1 

Yersiniaba
ctin 

synthetase 
HMWP, 

characteri
stic of the 
epidemic 

strain 
1B/O:8 

GTACAGACC
GCCTGCTCCA

GTT 
TGTAACCTAC
CTGCCTGTCG

TC 

0.15 412 94, 60 58, 90 72, 90 [65] 

irp2 

Yersiniaba
ctin 

HMWP2, 
characteri
stic of the 
epidemic 

strain 
1B/O:8 

CTCCGCAGAA
CAGGTAGCC

GA 
CGACATACTC
AATCTGTCCG

G 

1.25 500 94, 45 58, 45 72, 45 [65] 

fyu
A 

The 
receptor 

responsibl
e for 

taking 
sideropho

re with 
Fe3+ 

CTACGACATG
CCGACAATGC

C 
TGCTTCCCGC
GCCATAACGT

G 

0.2 650 94, 30 59, 45 72, 45 [65] 

Yts
1M 

Compone
nt of 

the Yersini
a 

chromoso
mal type 

II 
secretion 
systems 
termed 

Yts1 

ACACAAAAC
CTACACAGCG

C 
CAACGTGGTG
ATATGAACCC 

0.2 324 94, 45 58, 45 72, 45 [65] 

chi
Y 

Chromoso
mal gene 
coding 

secretion 
substrat in 
Yts1 type 

II 
secretion 
system of 

Y. 
enterocoliti

ca, 
putative 
chitin-

binding 
protein 

CGATTCATTA
GATCTGACGC 
TCGAAATGA

ATAGCCAGTG
C 

0.2 618 94, 45 58, 45 72, 45 [65] 



 

 

inv Invasin 

TGCCTTGGTA
TGACTCTGCT

TCA 
AGCGCACCAT
TACTGGTGGT

TAT 

0.15 1140 94, 60 58, 90 72, 90 [9] 

tcc
C 

Insecticida
l toxin 

complex-
like 

protein 

GGGCAAAAA
ATGCGTGAAG

AGAG 
TTTACCGGAA
TAACGCACA

GTTTTA 

0.24 1035 94, 30 59, 60 72, 60 [9] 

hre
P 

Subtilisin/
kexin-like 
protease 

GCCGCTATGG
TGCCTCTGGT

GTG 
CCCGCATTGA
CTCGCCCGTA

TC 

0.24 757 94, 45 69, 45 72, 45 [9] 

fep
A 

Enterochel
in 

receptor 
protein 

TACGCCAAA
ATACCTTACG

AT 
TGTAAATACA
CCCCCACCTG

A 

0.24 438 94, 30 54, 60 72, 60 [9] 

fep
D 

Enterochel
in ABC 

transporte
r 

GTGTGATTGC
CTTACTATTG 
CGGTCATCCT
TTTATTACGG 

0.24 381 94, 30 54, 60 72, 60 [9] 

sat 

Streptogra
min 

acetyltran
sferase 

CCGATGGTGG
GGTTTTCTCA

AG 
GGGATTACCG
CCGACCACA

CTA 

0.24 456 94, 45 69, 45 72, 45 [9] 

bla
A 

Class A 
constitutiv

e broad 
spectrum 
penicillina

se 

AAATGCGCTA
CCGGCTTCAG 
AGTGGTGGTA
TCACGTGGGT 

0.1 439 95, 30 56, 30 72, 90 [66] 

bla
B 

Class C 
inducible 
cephalosp

orinase 
(AmpC) 

CCCACTTTAT
ACCTTGGCAC

AAA 
GAACATATCT
CCTGCCTGGG

AAAT 

0.1 827 95, 30 56, 30 72, 90 [66] 

rfb
C 

Marker 
characteri

stic 
for Y. enter

ocolitica 

CGCATCTGGG
ACACTAATTC

G 
CCACGAATTC
CATCAAAAC

CACC 

0.24 405 94, 30 59, 60 72, 60 [67] 



 

 

serotype 
O:3 

ure
C Urease 

CTGCGTGGAT
ATGGTGAAG

AGT 
CATTAGAGA

GCGCATGGTA
AGC 

0.15 358 94, 60 58, 90 72, 90 [18] 

ym
oA 

Y. 
enterocoliti

ca 
chromosom

al gene 
modulating 

the 
expression 
of virulence 
functions, 
negative 
regulator 
of genes 
yop, virF 
and inv 

GACTTTTCTC
AGGGGAATA

C 
GCTCAACGTT

GTGTGTCT 

0.15 330 94, 45 50, 60 72, 45 [39] 

 


