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1. Introduction
A PCR method described in ISO 21872 for the detection rmation of V. v icus wa

recently identified to contain an erroneous reverse pri ence. Specific e rever
primer for the vwHA real-time PCR omitted a guani otid%d t al t@)n
(see below, indicated in red): O é
VVHA (FW): TGTTTA TQTGA G %TGA Q~ E

TTC T%r @,

VVHA (REV): CTAGG

VVHA (PROBE): TA A%\ @
Probes were labelled 5’ 6-carboxy%s 65carbox ethyl A)

We believe that this was@ transcri rror ced er ousI uri ng the selection of
primers and probe \ es dd sarlie @uﬁ ately, this incorrect
sequence was in dedas a rs nd S ring the interlaboratory
study undertakemngd @blls Bec the potential for this error
to have hadin I|d PCR y, the EURL undertook both

these tw

| studiesto d ternK mp%«f any, on the results generated with
mer se é
esk based @ @E s

hen we beca e of th equ \error the EURL carried out a brief analysis of: 1)
Results obtai es uring the inter-laboratory study (ILS), 2) Results
e u

generated se p sets and 3) In silico data regarding the potential impact
of this error revi dat ed from the ILS (where the erroneous sequence was
supplied to sev' or t or use) indicated that a geographically diverse set of
participating Oratori

gualitativel te t s. This finding was cross-checked against the primer sequences
ordered %ﬂpphE e laboratory to confirm. This information suggests that this did not
affect perfor of this assay as a means of identifying V. vulnificus. We also reviewed
dataegrried o EURL for the detection of V. vulnificus using both strains that have been
obtained frm seafood-derived as well as clinical sources. This review of data (and where
the primer robe sequences could be effectively cross-checked) also indicates no obvious
deleterious impact of this incorrect reverse primer sequence on the ability of the vwHA PCR to

identify V. vulnificus. A further analysis of the implicated DNA sequence was performed. This
was carried out to determine if the region targeted by the reverse real-time PCR primer could

e??ﬂ used this incorrect reverse sequence successfully to

?\/
Q‘e



have been impacted by the omission of a single nucleotide at the final position. The EURL
downloaded sequence data from publicly available databases (NCBI) and carried out a
sequence similarity search using BLAST of 27 strains of V. vulnificus. This sequence data was
then used to derive a nucleotide alignment of the relevant fragment of the vwHA gene. The
position of the reverse primer sequence can be observed in black (nucleotide positions 77-
100). The missing nucleotide position (position 77, red arrow). The gene is highly conserved
in the target region, with only one polymorphism identified anywhere (and only in one strain,
position 28 in strain 628-7), and none whatsoever in the primer binding regiens. $he nucleotide

in question is the C at position 77 (binds with the G of the reverse prime
determine that although the mistake in the primer sequence could co@ab y impact the PCR

efficiency to some extent (by reducing the melt temperature
probability that this would prevent the PCR from effective am
melting temperature (Tm) of the primer with and without the
°C, respectively.

20

60

ased on this we

*

a

everse primer), the

m%n is highly unlikely. The
i

residue is 54@@ 51&\
/\Q .éJ. N ,O N

FORC_017 GGAGCTGTCACGGCAGTTGGAACCAAGT R : 100
FORC_016 CTGGAGCTGTCACGGCAGTTGGAACCAA : 100
MO6 sCTGGAGCTGTCACGGCAGTTGGAAC : 100
ATL_6-1306 : ;CTGGAGCTGTCACGGCAGTTGEAACCAA : 100
FORC_009 ;CTGGAGCTGTCACGGCAGTTGGAAC : 100
930204 “GGCTGGAGCTGTCACGGCAGTTGGAACC : 100
il 5CTGGAGCTGTCACGGCAGTTGGAACCAA! : 100
FJ03-X2 SCTGEGAGCTGTCACGGCAGTTGCAACCAA : 100
27562 ;CTGGAGCTGTCACGGCAGTTGGAAC : 100
CMCP6 ;CTGGAGCTGTCACGGCAGTTGGAAC : 100
MO6-24 2 sCTGGAGCTGTCACGGCAGTTGGAAC : 100
Synthetic_ : SCTGGAGCTGTCACGGCAGTTGGAACCAA! il : 100
FJ222405 SCTGGAGCTGTCACGGCAGTTGGAACCAA! : 100
AY046900 ;CTGGAGCTGTCACGGCAGTTGGAACCAA : 100
YJ016 SCTGGAGCTGTCACGGCAGTTGGAACCAA( : 100
CDC_B3547 sCTGGAGCTGTCACGGCAGTTGGAACCAA : 100
L-180 ;CTGGAGCTGTCACGGCAGTTGGAAC il : 100
IF_Vvll ;CTGGAGCTGTCACGGCAGTTGGAAC : 100
IF_Vv10 s;CTGGAGCTGTCACGGCAGTTGGAACCAA : 100
IF Vv24 ;CTGEAGCTGTCACGGCAGTTGGAACCAR : 100
IF_Vv18 s SCTGGAGCTGTCACGGCAGTTGGAAC : 100
CNRVC_9701 : ;CTGGAGCTGTCACGGCAGTTGGAAC : 100
CNRVC_9701 : ;CTGGAGCTGTCACGGCAGTTGGAACCAR : 100
cIp ;CTGGAGCTGTCACGGCAGTTGGAACCAA : 100
M34670 SCTGGAGCTGTCACGGCAGTTGGAAC : 100
628-7 SCTGGAGCTGTCACGGCAGTTGGAAC : 100
primers TTAT( BA P E— T T'TCGGT T A A C G —— CAAGTTT 69

TGTTTATGGTGAGAACGGTGACAaaacggTTGCGGGTGGTTCGGTTAACGGectggagectgtcacggcagttggaacCAAGTTTGGGGCCTAGATARAGAA

PAU IRV \G N aE N O X

Figure. 1. Nucleotide alignment of vwHA sequences derived from publicly-available databases with the
relevant primer and probe sequences (indicated in black). The reverse primer site is also indicated

4 (black region, starting with the red arrow positions 78-100). The position on the missing guanine residue
is indicated by the red arrow (position 77).
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3. Labo - %

To further ascertat
assay the EU [
sequences ord

including&nitﬁ
O
@EVCO

VVHA2 (REV)!

hort verification study. Briefly, the vwHA primer and probe
included two sets of separate reverse primer (e.g. those
issing guanine residue):

TTC TTT ATC TAG GCC CCA AAC TTGH

TTC TTT ATC TAG GCC CCA AAC TTW

A side-by-side comparison of the assay was subsequently undertaken using both primer sets.
V. vulnificus strains (20 isolates), encompassing clinical and environmental isolates were
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firstly tested using conventional PCR to confirm identities®?.. Positively identified V. vulnificus
strains were then boiled in 200 ul molecular grade water and subsequently cooled in ice prior
to testing. A total of 37 bacterial strains, including V. vulnificus (n = 20), other Vibrio species
(n = 11), and distantly related reference strains (n = 6) were used to assess the specificity of
the oligonucleotide probe and primer sets used (Annex A). For real-time PCR experiments,
the assay comprised of a total reaction of 25 pl, consisting of 12.5 yl TagMan Universal PCR
Master Mix (Applied Biosystems), 0.45 pl each of forward and reverse primer (as appropriate),
V. vulnificus vwHA primers (100 nM), 5.6 pl nuclease-free water, and 1 pl d&be (500 nM).
Five microliters of template (boiled cell lysate) was subsequently addewd ach reaction
was performed in duplicate. Real-time PCR was carried out using the rimer sets (e.g.
vwHA1 and vwvHA2) on each individual boiled cell homogenate. Cow@nce was determined
as either a positive or negative result indicated by the presenc sence of a sigmoidal
amplification curve. A comparison between analysed prim subsequently identified

complete congruence between assays, with both vaAl 2 demonstratine complz& Q

assays is strikingly similar and in most mstances
amplification of closely related Vibrio or non-Vibrj
specificity of the vwHA real-time PCR assay
inspection of the real-time PCR results from [

between vwHAL and vwHA2 were |dent|ca@n is datl is |mportant ecau
demonstrated no significant impact of th % re >

PCR assay, which is outlined |n 21 litati
presence/absence). é

vwhAl (+G) // »_ whA2 (-G) | el /

.‘
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Figure. 2. Side-by-side comparison of two real-time PCR tests (strain 14, Annex A) demonstrating
& comparable amplification curves between samples tested with vvhA1l (with guanine, left) and vvhA2

primer (without guanine, right) residue. Assays demonstrate expected sigmoidal amplification curves
(both within less than a single Ct value).

\ \\
Conclu5|o

Our f|nd| ca e error regarding the missing guanine residue in the primer sets

S WeII as a qualitative test method to identify V. vulnificus would not

e performance of this outlined PCR test. This finding is based on data

LS our own practical use of the assay, an in silico analysis of the assay

binding region/but also critically from a side-by-side verification of both PCR assays carried

out in house. Taken together this data indicates that these two assays are identical in their
ability to positively identify V. vulnificus.
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Annex A

Strain tested Av:::ii C AV:‘:;EZ G
V. vulnificus 10 24.3 24.4
V. vulnificus 6 22.6 21.7
V. vulnificus 7 22.6 223
V. vulnificus 38 25.1 24.9
V. vulnificus 19 21.7 21.5
V. vulnificus 1 22.1 22.6*
V. vulnificus 32 22.5 22.2
V. vulnificus 11 22 21.9
V. vulnificus 16 22.6 226 =
V. vulnificus 18 22.5 22,
V. vulnificus 42 35.2 35.
V. vulnificus 5 23.2 7 N .
V. vulnificus 33 21.8 N %6 N
V. vulnificus 30 20.1 \ 19.§
V. vulnificus 14 2}2“
V. vulnificus 29 & g 18
V. vulnificus 36 ,6.9 20.4
V. vulnificus 8 \23. N7 2
V. vulnificus %Q’ Ox 0.
V. vulnific A - {/&J / 20.5
V. parahaem Iy‘:icy&sﬂﬂi VD r A !
V. gholerge (n=4 f 4 N
/aldi Ds
=~ E Y, ND
. coli (NCTC 12241) /) D o\
:eruginosa (NCTC Q&/ ﬁl':).A Y W
E. coli (13% @p/ ™
Salmonella ti m \
(NCT@H ND ND

3

&
P. mirabilis (NCTC 1

*1 from2r /%e

O
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