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Stx1/VT1 and VT2Stx1/VT1 and VT2

SubtypesSubtypes
Suffixed with small Arabic lettersSuffixed with small Arabic letters
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Stx1 : 4 Stx1 : 4 subtypessubtypes aa -- dd
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Pairwise (OG:100%,UG:0%) (FAST:2,10) Gapc os t:0% Disc . unk.
v tx_ TRANS L

10
0

999897969594939291908988878685848382

vtx2d-O157-7279

vtx2d-O174-EC1720a
vtx2d-O91-a-B2F1

vtx2d-O91-b-B2F1

vtx2d-O8-C466-01B

vtx2d-C_freund ii-LM76..

vtx2d-O6-NV206

vtx2d-O22-KY-O19

vtx2d-O73-C165-02

vtx2a-O157-EDL933
vtx2a-O26-FD930

vtx2a-O157-SF

vtx2a-O48-94C

vtx2a-O26-126814

vtx2a-E_cloacae-95MV2

vtx2c-O157-E32511
vtx2c-O157-FLY16

vtx2c-O157-C394-03

vtx2c-O157-469

vtx2c-O174-b-031

vtx2g-O2-7v

vtx2g-O2-S86

vtx2g-Out-S-8
vtx2b-O111-S-3

vtx2b-O96-S-6

vtx2b-O22-3143-97

vtx2b-ONT-5293-98

vtx2b-O118-EH250
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vtx2b-O174-a-031
vtx2b-O111-PH
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vtx2e-O22-3615-99
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VT2 :VT2 :
8 8 

subtypessubtypes
aa -- hh
76 76 

variantsvariants

A1 A2 BBSP SP

P a i rw is e  ( O G : 10 0% ,U G : 0% ) (F A S T :2 ,1 0 )  G ap c o s t :0 %
v t x _ T R A N S L A T E D  ( m i n u s  s p a c e r )

10
0

9998979695

v t x 2 d - C _ f r e u n d ii - L M 7 6

v t x 2 d - O 5 5 - 5 9 0 5

v t x 2 d - O 1 5 7 - 7 2 7 9

v t x 2 d - O 1 7 4 - E C 1 7 3 b

v t x 2 c - O 1 7 4 - E C 1 7 2 0 a

v t x 2 d - O 9 1 - B 2 F 1 - a

v t x 2 d - O N T - E B C 2 7 5

v t x 2 d - O N T - E C 1 8 7 1 a

v t x 2 d - O 9 1 - B 2 F 1 - b

v t x 2 d - O 8 - C 4 6 6 - 0 1 B

v t x 2 h - O 2 - E C 6 0 4 a

v t x 2 h - O 2 8 : H 2 8

v t x 2 h - O 2 2 - K Y - O 1 9

v t x 2 h - O 6 - N V 2 0 6

v t x 2 a - O 8 - V T B 1 7 8

v t x 2 a - O 1 0 4 - G 5 5 0 6

v t x 2 h - O 7 3 - C 1 6 5 - 0 2

v t x 2 a - O 1 5 7 - E D L 9 3 3

v t x 2 a - O 1 3 6 - V T B 6 0 1

v t x 2 a - A c i n e t o b a c t e r  h a e m o l y t i c u s

v t x 2 a - O 1 1 1 - 9 2 8 - 9 1

v t x 2 a - O 1 5 7 - 9 3 - 1 1 1

v t x 2 a - O 1 1 3 - C L - 3

v t x 2 a - O N T - I6 5 8 1

v t x 2 a - O 1 5 7 - A 3 9 7

v t x 2 a - O N T - p E H E C 4 0 0

v t x 2 a - O N T - E B C 2 1 7

v t x 2 a - O 1 5 7 - S F - 2 5 8 - 9 8

v t x 2 a - O 4 8 - 9 4 C

v t x 2 a - O 2 6 - 1 2 6 8 1 4

v t x 2 a - O 2 6 - F D 9 3 0

v t x 2 a - O N T - E B C 2 1 0

v t x 2 a - E _ c l o a c a e - 9 5 M V 2

v t x 2 c - O 1 5 7 - E 3 2 5 1 1

v t x 2 c - O 1 5 7 - F L Y 1 6

v t x 2 c - O 1 7 1 - E B C 2 8 7

v t x 2 c - O 1 5 7 - C 3 9 4 - 0 3

v t x 2 c - O 1 7 7 - 0 6 - 5 1 2 1

v t x 2 c - O 1 5 7 - Y 3 5 0 - 1

v t x 2 c - O 1 5 7 - 4 6 9

v t x 2 c - O 1 5 7 - A 7 5

v t x 2 c - O 1 5 7 - 3 1 0

v t x 2 c - O 1 7 4 - 0 3 1 - b

v t x 2 c - O 1 5 7 - G 5 1 0 1

v t x 2 c - O 1 5 7 - V 2 0

v t x 2 c - O N T - E B C 2 1 9

v t x 2 d - O 1 0 3 - p V T E C 7

v t x 2 c - O N T - p V T E C 9

v t x 2 g - O 2 - H I - 1 1

v t x 2 g - O 2 - S 8 6

v t x 2 g - O 2 - 7 v

v t x 2 g - O u t - S - 8

v t x 2 b - O 4 0 - 5 2 9 3 - 9 8

v t x 2 b - O 9 3 - S - 5

v t x 2 b - O 2 2 - 3 1 4 3 - 9 7

v t x 2 b - O u t - H I - N

v t x 2 b - O 8 - S - 9

v t x 2 b - O 9 6 - S - 1 0

v t x 2 b - O 9 6 - S - 6

v t x 2 b - O 1 1 1 - S - 2

v t x 2 b - O 9 6 - S - 7

v t x 2 b - O 1 1 1 - S - 3

v t x 2 b - O 1 1 8 - E H 2 5 0

v t x 2 b - O 1 6 - 6 4 5 1 - 9 8

v t x 2 b - O 1 7 4 - 0 3 1 - a

v t x 2 b - O 1 1 1 - P H

v t x 2 b - O N T - I7 6 0 6

v t x 2 e - O 1 3 9 - S 1 1 9 1

v t x 2 e - O 2 2 - 3 6 1 5 - 9 9

v t x 2 e - O N T - 2 7 7 1

v t x 2 e - O 1 0 1 - E - D 4 2

v t x 2 e - O 1 0 1 - E - D 4 3

v t x 2 e - O 1 0 1 - E - D 6 8

v t x 2 e - O 1 0 1 - E - D 5 3

v t x 2 e - O 2 6 - R 1 0 7

v t x 2 e - O ? - F H I - 1 1 0 6 - 1 0 9 2
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G e n B a n k  s e q u e n c e s

10
0

9998979695949392

v t x 2 c - O 1 5 7 -F L Y 1 6
v tx 2 c - O 1 5 7 -C 3 9 4 - 0 3
v tx 2 c - O 1 5 7 -V 2 0
v tx 2 c - O 1 5 7 -Y 3 5 0 - 1
v tx 2 c - O 1 5 7 -A 7 5
v tx 2 c - O 1 5 7 -3 1 0
v tx 2 c - O 1 5 7 -4 6 9
v tx 2 c - O 1 7 4 -E C 1 7 2 0 a
v tx 2 c - O N T - E B C 2 1 9
v tx 2 c - O 1 7 7 -0 6 - 5 1 2 1
v tx 2 c - O N T - p V T E C 9
v tx 2 c - O 1 5 7 -E 3 2 5 1 1
v tx 2 c - O 1 5 7 -G 5 1 0 1
v tx 2 c - O 1 7 4 -0 3 1 - b
v tx 2 c - O 1 7 1 -E B C 2 8 7
v tx 2 c - O N T - E B C 2 8 9
v tx 2 d -O N T -E B C 2 7 5
v tx 2 d -O 9 1 - B 2 F 1 - a
v tx 2 d -O 5 5 - 5 9 0 5
v tx 2 h -O 6 -N V 2 0 6
v tx 2 h -O 2 -E C 6 0 4 a
v tx 2 h -O 2 8 :H 2 8
v tx 2 h -O 7 3 - C 1 6 5 - 0 2
v tx 2 h -O 2 2 - K Y -O 1 9
v tx 2 b -O 8 -S - 9
v tx 2 b -O u t -H I - N
v tx 2 b -O 9 3 - S -5
v tx 2 b -O 1 1 1 - S - 3
v tx 2 b -O 9 6 - S -1 0
v tx 2 b -O 1 1 1 - S - 2
v tx 2 b -O 9 6 - S -7
v tx 2 b -O 9 6 - S -6
v tx 2 b -O 2 2 - 3 1 4 3 -9 7
v tx 2 b -O 1 1 8 - E H 2 5 0
v tx 2 b -O 4 0 - 5 2 9 3 -9 8
v tx 2 b -O N T -I7 6 0 6
v tx 2 b -O 1 1 1 - P H
v tx 2 b -O 1 7 4 - 0 3 1 -a
v tx 2 b -O 1 6 - 6 4 5 1 -9 8
v tx 2 g -O u t -S - 8
v tx 2 g -O 2 -7 v
v tx 2 g -O 2 -H I - 1 1
v tx 2 g -O 2 -S 8 6
v tx 2 e -O ? -F H I -1 1 0 6 -1 0 9 2
v tx 2 e -O 1 0 1 - E - D 4 2
v tx 2 e -O 2 2 - 3 6 1 5 -9 9
v tx 2 e -O 2 6 - R 1 0 7
v tx 2 e -O 1 0 1 - E - D 4 3
v tx 2 e -O 1 2 1 - N P 9 6 2 1
v tx 2 e -O N T -2 7 7 1
v tx 2 e -O 1 0 1 - E - D 5 3
v tx 2 e -O 1 0 1 - E - D 6 8
v tx 2 e -O 1 3 9 - S 1 1 9 1
v tx 2 d -O 1 0 3 - p V T E C 7
v tx 2 d -O N T -E C 1 8 7 1 a
v tx 2 d -O 1 7 4 - E C 1 7 3 b
v tx 2 d -O 8 -C 4 6 6 -0 1 B
v tx 2 d -O 9 1 - B 2 F 1 - b
v tx 2 d -C _ f r e u n d i i - L M 7 6
v tx 2 d -O 1 5 7 - 7 2 7 9
v tx 2 a -O 1 0 4 - G 5 5 0 6
v tx 2 a -O 8 -V T B 1 7 8
v tx 2 a -O 1 5 7 - A 3 9 7
v tx 2 a -O N T -I6 5 8 1
v tx 2 a -O 1 3 6 - V T B 6 0 1
v tx 2 a -O N T -E B C 2 1 0
v tx 2 a -O 2 6 - F D 9 3 0
v tx 2 a -A c i n e to b a c te r  h a e m o ly t i c u s
v tx 2 a -O 1 5 7 - 9 3 -1 1 1
v tx 2 a -O 1 1 1 - 9 2 8 -9 1
v tx 2 a -O 1 5 7 - E D L 9 3 3
v tx 2 a -O 1 1 3 - C L -3
v tx 2 a -O 4 8 - 9 4 C
v tx 2 a -O N T -E B C 2 1 7
v tx 2 a -O 2 6 - 1 2 6 8 1 4
v tx 2 a -O 1 5 7 - S F -2 5 8 - 9 8
v tx 2 a -E _ cl o a c a e -9 5 M V 2
v tx 2 a -O N T -p E H E C 4 0 0

vtx2vtx2 ::
8 8 
subsub--
typestypes
aa -- hh

78 78 
variantsvariants

dd

bb

gg

cc

aa

ee

hh



Maximum likelihood tree Maximum likelihood tree 
nnnn vtx2a, vtx2b, vtx2c, vtx2a, vtx2b, vtx2c, 
vtx2d, vtx2e, vtx2g vtx2d, vtx2e, vtx2g & & 
vtx2hvtx2h from neighbour from neighbour 
joining, joining, unrootedunrooted
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vtx2a-E_cloacae-95MV2vtx2a-ONT-pEHEC400
vtx2a-O157-SF-258-98vtx2a-O26-126814

vtx2a-O157-EDL933

vtx2a-O157-A397

vtx2a-O136-VTB601
vtx2a-O26-FD930

vtx2a-O48-94C
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vtx2d-C_freundii-LM76
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vtx2d-O174-EC173b
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vtx2d-O91-B2F1-a

vtx2b-O111-PH
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Maximum likelihood tree Maximum likelihood tree nnnn
vtx2a, vtx2c, vtx2d vtx2a, vtx2c, vtx2d & & vtx2hvtx2h
from neighbour joining, from neighbour joining, 
unrootedunrooted



””SemiSemi”” DraftDraft ProposalProposal
Primer    SubtypePrimer    Subtypevtx2vtx2aa bb cc dd ee ff gg
pairspairs
F4 / R1F4 / R1 ++ ++ ++ ++ ++
F4f / R1eF4f / R1e--ff ++ ++

GK3/GK4GK3/GK4 ++ ++ ++ ++
Stx2Stx2--aa//Stx2Stx2--bb 2/6!!2/6!!
Stx2cStx2c--aa//Stx2cStx2c--bb ++ 2/92/9
VT2cmVT2cm//VT2fVT2f ++
128128--11//128128--22 ++
209F209F //781R781R ++



Prototype Prototype vtx2vtx2 specificspecific PCRPCR
Primer      Primer      SubtypeSubtype vtx2vtx2 aa bb cc dd ee ff gg hh
pairspairs
F4 / R1F4 / R1 ++ ++ ++ ++ ++ ++
F4f / R1eF4f / R1e--ff ++ ++

vtx2avtx2a--F1/R1/R2F1/R1/R2 ++
vtx2bvtx2b--F/RF/R ++
vtx2cdvtx2cd--F/RF/R ++ ++
vtx2cvtx2c--F/RF/R + + §§
vtx2evtx2e--F/RF/R ++
vtx2fvtx2f--F/RF/R ++
vtx2gvtx2g--F/RF/R ++
vtx2avtx2a--F1/F1/vtx2hvtx2h--R1R1 ++

§§ negative for negative for vtx2cvtx2c--O174O174--EC1720EC1720



Primers: Primers: vtx2avtx2a--F1/F1/vtx2hvtx2h--R1R1
Gradient PCR as of Wednesday 50Gradient PCR as of Wednesday 50--6262°°CC

vtx2h vtx2h usingusing variantvariantvtx2hvtx2h--O73O73--C165C165--0202
°°CC 5050 51.151.1 52.252.2 53.353.3 54.454.4 55.555.5 56.656.6 57.757.7 58.958.9 6060 6161 6262
MM



vtx2avtx2a--gg control strains at 60control strains at 60°°CC
vtx2avtx2a bb cdcd cdcd cc cc ee ee gg gg ff ff

M M --negneg --negneg --negneg --negneg --negneg



Future Future testingtesting
Association Association betweenbetween eaeeae and VT and VT subtypesubtype

in 503 Danish VTEC in 503 Danish VTEC strainsstrains
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