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Whereas every precaution has been taken in the preparation of this document, Cefas cannot be held responsible
for the accuracy of any statement or representation made nor the consequences arising from the use of or
alteration to any information contained within. This procedure is intended solely as a general resource for
professionals in the field operating within the UK and specialist advice should be obtained if necessary. All
references to Cefas must be removed if any alterations are made to this publication.
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1. Introduction

Infectious human diseases acquired from the consumption of bivalve molluscan shellfish are internationally
recognised. These health hazards are largely due to the phenomenon of filter feeding where-by bivalve molluscs
concentrate and retain bacterial and viral pathogens often derived from the contamination of their surrounding
waters. The risks of exposure to infectious agents are compounded by the traditional consumption of bivalve
shellfish raw, or only lightly cooked. Vibrios are Gram-negative rod-shaped bacteria that are natural inhabitants
of estuarine and marine environments. The genus Vibrio contains over 100 described species, and around a
dozen of these have been demonstrated to cause infections in humans. Typically, Vibrio infections are initiated
from exposure to seawater or consumption of raw or undercooked seafood produce.\ The species most

commonly associated with foodborne infections include V. parahaemolyticus, V. vulni
Vibrio parahaemolyticus is a halophilic, oxidase positive, Gram-negative, rod-shaped b
associated with gastroenteritis following the consumption of inadequately
contaminated seafoods. It can be isolated from both fish and shellfish origi
coastal waters and is not related to sewage contamination. Globally, V. par

bacterial cause of illness associated with consumption of shellfish. VlmeDQ
estuarine environments. Globally, V. vulnificus is a significant foodborne

wound infections and primary septicaemia and is a leading cau
Vibrio species have also been implicated in seafood-related

mimicus and non-toxigenic strains of V. cholerae.

2. Scope

This procedure has been produced with reference to
detection of potentially enteropathogenic Vibrio (
shellfish. It includes molecular tests to determir%th
presence of the putative pathogenicity

haemolysins (tdh and trh genes))
&ahae

uh

3. Principle
The method used to enumerate
initial selective-enrichment i
by direct plating of the
parahaemolyticus and,V.
and then subjected
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3741°C for 18+1h, followed
ar ( esumptive colonies of V.
-culture to saline nutrient agar (SNA)

“time P& onfirm their identity.

Qout. Risks of cuts and minor physical injury
usm‘:) oyster knifes to open shellfish. Appropriate

sho d’be handled in accordance with ACDP category

@

1
arah
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Ius
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e- Q or manual for use with 1ml and 10ml open-ended pipette tips
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11SO 21872:2017 replaces 1SO/TS 21872-1:2007 and ISO/TS 21872-2:2007, which have been technically revised. It also

incorporates ISO/TS 21872-1:2007/Cor.1:2008.
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e Sterile loops, 1pl and 10pl

e  Fine tip water proof marker (black)

e  Centrifuge tubes 0.5ml, 1.5ml and 2ml

e Heating block 95+2°C

e Ultraviolet transilluminator

e \Vortex

e Conventional or real-time PCR machine

e Conventional PCR Thermocycler

e  Micro-centrifuge capable of running at 10 000g

6. Maedia and reagents ?3
e Ethanol

e Alkaline salt peptone water (ASPW); formula per litre - de-ionised water %Qe alkaline saline peptone ?\V

water (CM1117) 40+0.5g, pH 8.620.2.
e Thiosulphate citrate bile sucrose agar (TCBS); - formula per litre @lsed water 1+0.01Aitre, Choler
\b &N 6

Ok

medium TCBS (CM0333) agar 88+0.5g, pH 8.6+0.2.

e Saline Nutrient agar (SNA); formula per litre - de-ionised wa Meat extr@ g P ton
3+0.1g, Sodium chloride 10+0.1g, agar-agar 8g to 18g (dep agar-% 2+0. é

e Oxidase reagent (Oxidase); formula per 100ml - de-io ter 1 I, N, NJON', N'-T, yl-p %
phenylenediamine dihydrochloride 1+0.1g. @ *

e L-Lysine decarboxylation medium (LDC); form litre n|se ater 1+0. 1?:3, L-kysine
monohydrochloride 5+0.1g, Yeast extract 3+0 ose +0 nb | purp e 0.015+ OSg&I/N

chloride 10+0.1g, pH 6.8+0.2.

e Arginine dihydrolase saline medium ( rmul litre - i nised t .01 rginine
monohydrochloride 5+0.1g, Yeast ex 0.1g, 1+0.1 ocr s I e 0 @g Sodium
chloride 10+0.1g, pH 6.8+0.2.

e [-galactosidase detection (O reagent); — Buffef s tlon 5 7 ONPG solution

15+0.1ml. (Buffer squtl Ia ml -_@ i @ 5+0 Sodlum dihydrogen-
orthophosphate (NaHzP 1g, @o pH 7@usmg odi droxide (0.1mol/L solution), Make
up to 50ml using d sol 5mj - ised water 15+0.1ml,

orthonitrophenyl-

. um |tre |se #+0.01 litre, Enzymatic digest of
1g, So I0r| 1g, pH
° ; formula pér 7 | — %ﬂ be zaIdehyde 5+0.1g, Hydrochloric acid,
. ) +0@ - 2t oI7
° ula per litre ¢ de-ionis ater 1+0.01 litre, Peptone 10+0.5g, Sodium
: 1 %'pH 7. X
dlum chlorlde soluti @5 tion); per litre - de-ionised water 1+0.01 litre, Sodium
\ oride 8.5+0.5g, p% @
% Tris acetate EDTAHuffeNTAE); la per z onlsed water 1+0.01 litre, 50X TAE buffer 20+0.1ml.
[ ]

9.

& 2% agarose g Ia per
. Molecular@ orP

2 Allow media to equilibrate at room temperature before use.
3 Formulations provided in this generic protocol are based upon the use of Oxoid Ltd listed products for illustrative purposes,
alternative suppliers of media and reagents can be used according to the manufacturers’ instructions
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7. Microbiological reference strains for control purposes
The EURL recommends the use of the positive and negative controls throughout the procedure. The strains and
criteria included in Table 1 are recommended for use as a minimum.

Table 1: Microbiological reference strains used for control purposes

Media type Control strain WDCM? Characteristic reaction
Alkaline salt peptone Vibrio parahaemolyticus 00185°" Turbid
urbi
water (ASPW) Vibrio vulnificus 00187°
Thiosulphate citrate Vibrio parahaemolyticus 00185 © Green colony}qﬁke negative)
bile sucrose agar Vibrio furnissii 00186°¢ Yellow colonWrose positive)
v
(TCBS) Escherichia coli ®¢ 2?%335%0013 Total)1 @ N V
y 3
Saline nutrient agar Vibrio parahaemolyticus 00185 y h Q
ood, gfow
(SNA) Vibrio vulnificus 00187 N A R

Vibrio parahaemolyticus

L-lysine decarboxylase

saline (LDC) © Vibrio vulnificus

Vibrio furnissii

Vibrio furnissii

Arginine dihydrolase

saline (ADH) ¢ Vibrio parahaemolyticus

Vibrio vulnificus o~

Detection of R- Vibrio vulnificus
galactosidase (ONPG)® | Vibrio parahaemel

coloyrtabsg
Vibrio parahge ticus , 5 M Redm U
. _ . %1 Re %ppear
Detection of Indole © Vibrio \%cm “v Olé?j\v~ \Q

s
V4

-browgi\g ppears (negative)
id growth pvositive)

itive)

0% NacCl ¢ .
h (negative)
Growth in )
salirle e bid growth (positive)
peptone

water
with

¢ No growth (negative)
S C, 1216( )‘ Turbid growth (positive)

ON

N 4
10%‘é¢ Vibrig Barahaemolyti 00985 .
— No growth (negative)
O‘ ibdio VUlnifiels, Va 8
Fllow the link (http; Bhe-g.dtur lecti orgluk/products/bacteria/WDCMStrains.aspx) to obtain
CTC number for réferen rains.
& b Strain free of ci{ojee; Bne o ns has,to b&used as a minimum (see ISO 11133).

¢Strainto b inity (see IS@,1

i ay require the use of a different E. coli serovar. Make reference to
oice of E. coli serovars.

train selected must produce the required characteristic.

%\
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8. Procedure
8.1 Sample transport and receipt * 5
Samples should be cooled immediately after collection to between 7°C and 10°C and received in an intact food
grade plastic bag and properly packed in a cool box with ice packs. Samples should be regarded as
unsatisfactory if on receipt at the laboratory the sample is frozen, the container is leaking, the shellfish are
covered in mud or immersed in water or mud/sand.

8.2 Sample storage

Upon receipt in the laboratory the temperature of the samples should be recorded. Sam‘rgshould preferably
be examined immediately — If storage in the laboratory is necessary then samples sho ored at 3+2°C for
no more than 24 hours until examination °. %

- Movement of any kind if any exposed flesh reacts to touch using a ster@x ing knife. \Q~
- Tightly closed shellfish.

- Shellfish are open and close of their own accord.
Discard all dead shellfish and those with obvious signs o SeI ppr pfiate mber ng on %
the species (Appendix 1). More shellfish can be us sary, uce : quired vvl for ea

8.3 Sample selection

Choose shellfish that are alive according to the following points: @
- A tap on the shell causes closing or movement.

analysis.

running tap water of potable quality. S shoul re-im d in e them to
open. Open all selected shellfish as ibed |th af r|||s uivalent and
empty meat and liquor into a stefile contaln . er|I| eat

ing e kn oI before using.
When opening shellfish ensure?at eh Iding t sh is ted WIt avy-duty safety glove

to prevent cuts.

8.4.1 The oyster Q E

Place a single an a Wei oat upder Nlng de | rest the shucking leaver at the

hinge. Pull ’tj dow arat 6%9;3“5 Usi stérilise g knife cut the muscle and scrape
ihised %

8.4 Sample preparation
Mud and sediment adhering to the shell ?ﬁbe re rior toéqng by b| r cold,
S €:} his m
g

the meat of both s eII IvesVirito th ste C Tr liquor collected in the weighing boat
into th dc E
uck| it knlfe% O O
sterilised s uckn‘@& 2 cted s)‘@as described below:
8 4.2.1 Oyste Iafge c
Insert the k etween tw sheII& s the hinge end of the animal. Push the knife further into
the anlma ise o uppe I, dllowing any liquor to drain into the sterilised container. Push
g al

the bI h an v the muscle attachments by sliding across the animal. Remove the
upper sh and s e co S the lower shell into the sterilised container.

8.4.2.2 s ockles aII clams

Insert t kn inb e shells of the animal and separate the shells with a twisting motion of the
knif the I the animal in the sterilised container then cut the muscle between the shells

e the@ into the sterilised container.

mogenisg , inoculation and incubation of primary enrichment broth
25+1¢ of she fish flesh and intravalvular fluid into at least three stomacher bags, to avoid small pieces of

6

4 The recovery of certain Vibrio spp. may be improved by the use of different incubation temperatures based upon the target
species or state of the food matrix. The recovery of V. parahaemolyticus and V. cholerae in fresh products is enhanced by
enrichment at 41.5°C whereas for V. vulnificus, and for V. parahaemolyticus and V. cholerae in deep frozen (<-18°C), dried or
salted products, recovery is enhanced by enrichment at 37 °C.

> The sample transport criteria has been extracted from I1SO 6887-3, BAM method and guidance from the EURL.

6 Vibrios can be injured by rapid cooling but grow rapidly in seafood at ambient temperatures.

7 Alternative equipment can be used to open bivalve shellfish.
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shell from puncturing the bags. Remove excess air from the bag and operate the stomacher for 3 minutes at
normal speed. Add 75+1ml from a bottle of 225+5ml sterile ASPW. Stomach at ‘normal’ speed for a further 3
minutes. Transfer the stomached homogenate into a sterile beaker and add the remaining ASPW (150ml). Label
as the 10 (primary enrichment).

Note: Repeat step 8.5 to obtain an identical primary suspension if required based on the target Vibrio spp. to
be identified (See Table 2).

Table 2: Primary and secondary enrichment incubation temperatures for Vibrio spp. \

Incubation temperature | V. parahaemolyticus V. vulnificus Un-inoculated |
37+1°C X N J
415+1°C v X

For the positive controls inoculate individual bottles containing 10+0.2ml @ with V. parahaemolyticus
ti

WDCM 00185 and/or V. vulnificus WDCM 00187 using a 1ul loop. For ive controls an un- moculated Q~
bottle containing 10£0.2ml of ASPW is included. Incubate the prim richment broths contro
rest (see Table 2)

37+1°C and/or 41.5+1°C for 61 hours dependent on the Vibrio sp: i

8.6 Subculture of primary and secondary enrichment brot @
8.6.1 Subculture of primary enrichment Q %
Following incubation of the ASPW primary enrichm @'ﬂ/s an \ s, fr st belo rface a
without mixing, subculture using a 1pul loop onto@s fac nd one plafe of a s
isolation medium 1° streaking with the objectiyerto obtain QI ed Tra fer 140.1ml OW
enrichment broth to 10+0.2ml of ASPW (seco@ i en @
Incubate the inoculated ASPW (seco g ichm 18+1 @l per@e primary
enrichment broth was incubated. pl i °C x ours bate the second
isolation plates in accordance the ma sin
8.6.2 Subculture of sec %ﬂrlch @
Following incubation aty en br ontr m just below the surface
and without mixin a 1ul op gto the.s e of QO S plate and one plate of the
second isolation with the j&too Xe -iso x nies. Incubate the TCBS plates
at 37¢1°C f \@ hour ate nd i Qn‘blate rdance with the manufacturer’s
instruction Q

8.7 and %

ExaII |n @ atlon Iat sub-cultured from both primary (8.6.1) and

ond3 y enrich ts (8 e’of tyéaracterlstlc colonies of V. parahaemolyticus and V.

\ ificus: @
&CBS: V. par Qo/yticus h, gre@atlve sucrose) and 2 - 3 mm in diameter

V. vu us - Sm een (n ve Sucrose) and 2 - 3 mm in diameter
Second |solata plate the turer s instructions for colony characterises of V. parahaemolyticus
and V. vulnificus. O \
If no typic aI aem y?u d/or V. vulnificus colonies are present on isolation plates sub-cultured from
primary a cond hment, then report the result as ‘V. parahaemolyticus and/or V. vulnificus NOT

detec’Q g’ - F
I@ . par olytlcus and/or V. vulnificus colonies are present on isolation plates sub-cultured from
r y

p andfor secondary enrichment, confirmation must be carried out as described in 8.8.

8 The optimum temperature for V. cholerae to grow is 41.5+1°C

° PCR may be used to screen for the presence of target bacterium in primary and secondary enrichment broths following
incubation. This may enable downstream targeting of identification.

10 The second isolation medium selection is the testing laboratories choice.

11 PCR based confirmation can reduce the subjective interpretation of biochemical identification tests and accelerate the
identification process.

12y, cholerae on TCBS plates are smooth, yellow (positive sucrose) colonies and are 1 - 2 mm in diameter.
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8.8 Vibrio confirmation *3

Confirmation of presumptive V. parahaemolyticus and V. vulnificus from isolation plates can be achieved using
biochemical and/or molecular PCR approaches as described in 8.9.1 — 8.9.2. Test at least one well isolated
colony of each Vibrio spp. type. If the first isolated colony tested is negative, a further four (where possible)
well isolated colonies should be tested to confirm Vibrio spp. absence.

8.8.1 Selection of colonies for confirmation

On to the surface of an SNA plate 1* subculture one well-isolated colony from both the TCBS and second
isolation plate showing typical characteristics of V. parahaemolyticus and V. vulnificys, using a 1l loop to
obtain well-isolated colonies. Incubate at 37+1°C for 2443 hours. Retain all isolatj lates in the dark at
room temperature until confirmation is complete *°. @

After incubation check each SNA plate for purity. If pure (that is, all colonis h he same morphology and

colour), then continue with identification (8.9). If the purity plate show&) culture, re-streak onto more 2

SNA plates to isolate the organisms until pure colonies have been obtaihed.
8.8.1 % 1l | poc ula Iter
Iead purpleNg®lour and ? gative %

Continue identification by means of biochemical scr ning test on PCR (8.9.2. E) or eaw
ion. R‘

PCR (8.9.2.3) on all SNA plates that gave an o posmve Ws tha
oxidase negative reaction.

8.9.1 Biochemical screening testv@ @
Inoculate all oxidase positive niespusing p an t regha the into 3.5+1.5ml of
6 soI »510. dol

co
LDC, 3.5¢1.5ml of ADH, 0.25 (ﬁ@ of 0.85 s0 5+o 1ml of SPW
containing 0%, 6% and 10% | and fj ‘ W|th the ctlve to obtain well-
isolated colonies. Overl urfac erlle mineral oil to help

differentiate betwee p05| m neg Iu e "to inoculated 0.85% NaCl
solution and mix re incubat g at 3 r 5 ? ated add 0.25+0.01ml of ONPG

S

8.9 Presumptive identification 1©

Perform an oxidase test 17 on each SNA plate giving pure cul
paper moistened with oxidase reagent. A positive reactio
reaction will show no colour change.

reagent and m

o@’ ative co t s usm op, ; each biochemical screening test as
above, icro cult en in Table 1. Incubate all inoculated
8 scr ifg test sa p d cont 37+1 C +3 hours.

%er mcubatlon add gen ube containing Indole solution. A positive indole
ction is indicate ormatlo a re ereas a negative reaction is indicated by a yellow -
th (t r y) an olour change in LDC (decarboxylation of lysine) and ADH

%\brown ring. Bact
& (dihydrolatio i |ne) d 5|t|v eaction, while a yellow colour change indicates a negative
reaction. ONP n ( sidase activity) is indicated by a yellow colouration. No colour
change in@i& \ resu% rial growth (turbidity) in the SPW containing NaCl should be
e

recorded as “a reacti absence of turbidity is a negative reaction 2. Determine the
identification o t rio sp@st e biochemical screening test results using Table 3.

13 For sampl i importance five colonies should be examined for the presence of pathogenic markers

i of’saline nutrient agar or suitable medium of laboratories own choice.

e location of colonies showing typical characteristics of V. parahaemolyticus and V. vulnificus
colony colouration may change over time.

gives guidance on Gram stain and motility test isolated SNA colonies. Retain all colonies that are
Gram niegative agd Motile positive.

17 Commercially available Oxidase test kits can be used following the manufacturer’s instructions.

18 |n addition to a loop, a platinum iridium straight wire or rod can be used. It is not recommended to use a nickel-chromium
loop or metallic wire as these can give false-positive results.

1% Commercially available biochemical and/or molecular kits that have been shown to produce reliable results may be used as
an alternative and should be used in accordance to the manufactures instructions.

20 Commercially available ONPG disks can be used following the manufacturer’s instructions.

21 Following inoculation of SPW, it is recommended to subculture onto an SNA plate to ensure ‘no growth’ in 10% SPW is not
due to dead cultures.
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Table 3: Expected results of biochemical screening tests

Test V. parahaemolyticus| V. vulnificus| V. mimicus | V. alginolyticus| V. cholerae
Oxidase + + + + +

LDC + + + + +

ADH - - - - -

ONPG hydrolysis (R-

galactosidase detection) i * * i *

Indole production + + + +

Growth in 0% NaCl | - - + + o _

saline peptone | 6% NaCl | + + - % -

water with 10% NaCl | - - - PR

8.9.2 PCR confirmation
For each oxidase positive SNA plate, prepare a DNA extraction as d
extraction can be used for both conventional PCR (8.9.2.2) and reaIQ

+
% 8.9.2.1. The prepared D
(8.9.2.3). 2
Qction % lect soI
f0.8 2 in a ’5ml migro- ifug %
nuteg&owed b ifugingﬁ%
) fo ?‘

and S extrac

\Y%
&

8.9.2.1 DNA extraction 2
Prepare a bacterial suspension for each SNA plate retaij

from the SNA plate, using a 1l loop, inoculate 5
tube. Heat the inoculated tube in a heating block

10 000g for 1+0.5 minutes. Retain the DNA ext

For each batch of samples tested, run i IIeI a positi

positive control for each Vibrio spp. t entlf ing a 1 op rom a erence
culture given in Table 5 and 6, base he P a ay to b fo med Fo ntrol use
500+£10pl of 0.85% NaCl or nucl

8.9.2.2 Conventional Po
Prepare a master mix,,i

on the number of r
from Table 5 base

eVi
Table 4: Coqmt 'on o{ﬁonafﬂ mastew@

I m| |fug
req ber

o be idengified.

se chai &(P

pIat

pared in

N

Reagent

Volume per reaction (ul)

Reverse primer

Water

22 commercially available DNA extraction kits can be used in accordance to the manufactures instructions.

23 Nuclease free water can be used instead of 0.85% NaCl.
24 For long term storage, it is recommended to store extracted DNA at <-15°C. For short term storage (<1 month) extracted
DNA can be stored at 5+3°C.
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Table 5: Conventional PCR target regions and control material

Prepare an individual O.SVcho-cen i
extracted DNA with 45u master mixN\ioad all

T~

and set the cycling p

Table 6: Conve&i

\'

R cyél

N

{ch extrac@NA s %}v adding 5l of
i es ont R thermocycler block
iDrie/Spp. p

er set selected.

Tarfget Primer sequence Reference?® | Control strains I‘,NCDM P'roduct
region size (bp)
Forward GTC TTC TGA CGC AAT . o
VptoxR® CGTTG Kim et al., Vibrio . 00185 368
Reverse ATA CGA GTG GTT GCT | 1999 parahaemolyticus
GTC ATG
Forward GTA AAG GTC TCT GAC
Votdh ¢ TTT TGG AC Vibrio "lgsszw 269
Reverse TGG AAT AGA ACCTTC parahaemolyti
ATCTTCACC Bejetal., )
L R O I
d ibri
Vetrh ceverse | CATAAC AAA CAT ATG p(dv ticus | 00037 | 200
CCCATTTCCG o ﬁ) K
Reverse | CGCCACCCACTTTCG | \\) Q—. N\
VVH 6GeC Hill et Q Vibrio vBipificus 9
Forward GTC TTC TGA CGC AAT 199(3 é A 4 Q
CGTTG _ C\ . A
2 Reference given were included in the ISO 21%2&?” ab Wudy.&ernatlve i&s can
laboratories free choice. ?‘
b World Data Centre for Microorganisms (WD% strain c ue availdlfe at http://refs.Wdcmsor
¢ Denotes species identification. % V
4 Indicates pathogenic strain of Vibri emolytitys. & ?\ O
¢ NCTC reference strain number. V

N/
Q.
O
S
D

2

Step description

Number of
cycles

VptoxR and VVH primers

tdh and trh primers

Temperature and time

Temperature and time

Pre-hegting

) A NEoci&smin

94 °C for 3 min

R
A p|ifica&

KN N

e

94 1C fo in

94 °C for 1 min

|3 °C8r 1.5 min

58 °C for 1 min

,&%c for 1.5 min

72 °Cfor 1 min

Post
amplificatio

N\

A J

) 72 °C for 7 min

72 °C for 5 min

]
o

PCR

mix, in a 1.5ml micro-centrifuge tube, as shown in Table 6, adjusting the volumes based

- Place I
. d the g a
PCR (positiv, gativ
approprial% ng dy

v

26 27

nd I%cool before adding a few drops of ethidium bromide and
bt uld before pouring the gel. Allow to solidify before removing the
C

cessary. Run the gel at 130 V for 25-30 minutes 8. Following electrophoresis

el usifig % ultraviolet transilluminator. The expected PCR products size for the primers
Vibrio spp. type are given in Table 5 2.

with 10ul of 100 bp DNA ladder. In the consecutive wells add 20ul of
Is, followed by each previously prepared sample PCR product, using an

)
par r
on the@:er of reactions required (number of SNA plates prepared in 8.9.2.1). Select the PCR primer

25 To prepare a 2% agarose gel add 2 g of agarose with 100ml of 1X TAE buffer (or equivalent).
26 Alternative dye enabling visualization of PCR products can be used.

27 Ethidium bromide is highly toxic. When handled appropriate Personal Protective Equipment (PPE) should be warn.
28 Alternative volumes of PCR product and DNA ladder may be modified according the individual laboratory procedures and
manufacturers’ recommendations.
29 PCR products should be confirmed by an appropriate method, following ISO 22174.

Cefas protocol — Detection of V. parahaemolyticus and V. vulnificus in bivalve molluscan shellfish
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and hydrolysis probe from Table based on the Vibrio spp. to be identified.

Table 7: Composition of real-time PCR mastermix

Reagent Volume per reaction (ul)
2 x TagMan universal mastermix (1x) @ 12,5
Forward primer (100 nM) @ 0,45
Reverse primer (100 nM) ? 0,45

Probe (500 nM) @ 1
Water 5,6

Total volume 20 % v

2 Final concentration

Prepare a 96 well plate, by adding 20ul of mastermix to individual %;oww by 5ul of extracted ?y
I

sample DNA 30. For every batch of samples in a cycler run, pr controls by adding 5ul of

R
undiluted sample DNA; 5ul of negative extraction control; 5ul of r@bNA for each targ say and 5 \
of nuclease free water into individual wells. A 6
(/ \0 Q

Forward | TCCCTT

CGCIG tro \&Jrio
Vptdhe | Reverse ATQ{ A ol ”C)mmha £ s 10884 f
Probe CAT CC GACT, &\,) éﬂ% .
GA/ic A \/" N/
Canmpbell &
y N right.\ Vibrio vulnificus 00139
B g oa

Qlir2 il @,

V4 _

airob?si\belle arb EsceindFAM), 3’ 6-ca
< enc n ere@ inthe ISO 21872 int

oratofieNree choj

Table 8: Real-time PCR target regions and control mat?ﬂa\ o 6

I:gr?:: Primer and probe sequence ? Reference® | Control strains WCDM ¢ >

Forward | GAA CCA GAA GCG cc(gAET ?' 42_ M X \/‘

« | Reverse | AAA CAG CAG TAGGCA AAT CG iwo et gf?, jbrio

VptoxR TCA CAG CAG AAGTCCA CAG 67G | 2016 ara icus

Probe &@ é& 8 <

C \ - X
CC 4

Rev

VVH

etramethylrhodamine (TAMRA).
ratory study. Alternative primers can be

% ¢ World Data Centge crooggahbisips (W train catalogue available at http://refs.wdcm.org
\ 4 Denotes specjds identification. J

% €Indicates pﬁg cstra ibrio pdra olyticus.

& "NCTC re{(rpn strain .

Cover egg well wi \stic @Ee placing in a real-time PCR machine and subjecting the plate to at

least 45 cycle -time . lyse the amplification plots using the approach recommended by the
manufactug real- R machine. The threshold should ideally be set so that it crosses the area
where th¢ amplificatio (logarithmic view) are parallel (the exponential phase) 3.

PCR step Temperature and time Number of cycles
Initial denaturation 95 °C for 10 min 1

Denaturation 95°Cfor15s 45

Annealing — extension 60 °C for 1 min

30 Alternative volumes of PCR reagents may be modified according the individual laboratory procedures or from published
protocols.

31 For real-time PCR machines where the user can set the point of fluorescence measurement, this shall be set at the end of
the extension stage.
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Check the positive and negative control. Negative controls (nuclease-free water and negative extraction
controls) should always be negative; if a positive result occur in a negative control then any samples giving
positive results should be retested.

9. Results and reporting
Depending on the interpretation of the result, if at least one colony from the sample tested indicate that
potentially pathogenic Vibrio spp. (V. parahaemolyticus and V. vulnificus) is detected in 25g, report as “Vibrio
spp. detected in 25g” and specify the name of the Vibrio spp. and any pathogenicity characteristics if tested.

tic&

and V. vulnificus

If no colonies from the sample tested conforms to the expected criteria of V. parahae
report the sample as " V. parahaemolyticus and V. vulnificus not detected in 25g"

10. Uncertainty of test results Q V
Uncertainty inherent in any test method, i.e. instruments, media, analysts’ rgance etc can be assessed by ?\
the repeatability and reproducibility of test results. These should be mo@ through control tests analyse Q~
alongside sample tests, through in-house comparability testing bet@ lysts and throug ernal inte

comparison exercises to highlight any uncertainties within the tes@ . O 06
11. References Q i Q Q %

Anon 2005 ISO 22174:2005. Microbiology of food and anifnal ing t@ Polymerase thain r ijon (PCR)

for the detection of food-borne pathogens — Gener uirement \ definitionsy,Internat tandar

Organisation, Geneva. V

Anon 2007 ISO 7218:2007. Microbiology of fogd %nimal ediQstu —Qral r Mnts ace

for microbiological examinations. Internati ;%thards isation, Gengva. C)

Anon 2017 ISO 6887-3:2017. Microbi I&hef Rin - n of, X’nples ipial suspension and

decimal dilutions for microbiologi Xaminati 3: f he/preparati fish and fishery

products. International Standards @rga isat'b neva. V
Anon 2017 1SO 21872- %icr@gy of th ha@ﬁzon I&&hod for the detection of
potentially enteropa Vibrio haemdlyticys, Vibr\ erae, rio vulnificus. International
Standards Organisati nev Q~ \

%

., Matsymoto C. ka ashi)& imot: ., Nishibuchi M. Identification of Vibrio
i i Rt

s strain e sp vel by, gete toxR gene. J. Clin. Microbiol. 1999, 37 pp.

1173@ & @

%( Patterson D.P., B SQBN i a;.C.L .D., Kaysner C.A. Detection of total and hemolysin-
\ cing Vibrio para lyticus in she usj iplex PCR amplification of t/, tdh and trh. J. Microbiol.

\bﬂethods. 1999, 36 5 6 ,&'\

& Chun Jhug Ac % A %f 16S- NA intergenic spacer regions of Vibrio cholerae and Vibrio

mimicus. App iron. M q& 199 2202-2208

cksess‘y\/., Feng P., Kaysner C.A.,, Lampel K.A. Polymerase chain reaction

nificus ificially contaminated oysters. Appl. Environ. Microbiol. 1991, 57 pp. 707-

[e]

Hill W.E., Keasler
identification of&
711 \

A., Tay > Walker D.l., Baker-Austin C. Development and comparison of a toxR-based real-
y for Vb ahaemolyticus. In review. Food Control. 2016

time PCR

N J. i M.C.L., Blackstone G.M., Murray S.L., DePaola A. Development of a multiplex Real-Time
PCR “assay with Jan internal amplification control for the detection of total and pathogenic Vibrio
parahaemolyticus bacteria in oysters. Appl. Environ. Microbiol. 2007, 73 pp. 5840-5847
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12 Appendices

12.1 Appendix 1: sub-sample sizes of shellfish required for Vibrio spp. analysis
The following sub-sample sizes are recommended for inclusion in the homogenisation step:

Purple or green Sea urchins — Adults

Name 2 Latin name 33 Sample size
Saint James Scallop Pecten jacobaeus 10-12
King scallops Pecten maximus 10-12
Razor clams Ensis spp. ,L10-12
Soft shell clams (Sand Gapers) Mya arenaria 410 -12
Northern horse mussels Modiolus To0-12
Abalone Haliotis spp . 10-12
Whelks Buccinum undatum .(\ 10-15
Variegated scallop Chlampys varia y 10-18
Oysters Crassostrea gigas and Ostrea ¢aul 10-18
Noah's Ark shells Arca noae 10,
Mediterranean mussels N
Smooth clams 10 -

N\
Mytilus galloprovinciali
Callista chione »
N4
Paracentrotu O Q
e

(juvenile) y V@ N \ b

Hard clams Mercenari}\é ” NN 12? N
Dog winkles ] n -25

Ark clams

Bearded horse mussels

Queen scallops

Warty venus clams

Mussels

Manila clams

Palourdes (Grooved car; elbclam
Rayed artemis

Atlapiie
Perivink)

A N
N hJ
Clam NN
¥ o
Pullet carpet s
Cockles ) y
TurbinaMnt

TS

clams
\\\Néﬁge shell clams ’%, P onax @nc)/ﬁs 40-80
ngtriped venus clamQ ) ( Cwnm/lina 40-80
& Cut trough she 70-90

32 The list given in Appendix 1 includes bivalve molluscs, echinoderms, tunicates and marine gastropods.
33 Sample sizes given in this table have been provided by NRLs. The weight of shellfish flesh and liquor should be at least 50g
(for very small species such as the Donax spp. a minimum amount of 25g is permitted). For species not given in the table,
sufficient shellfish should be opened to achieve this minimum weight of flesh and liquor, with the provision that a minimum
of ten animals should be used for very large species. In general, the more shellfish that are included in the initial
homogenate, the less the final result will be influenced by the inherent animal-to-animal variation.
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About us

Cefas is a multi-disciplinary scientific research and
consultancy centre providing a comprehensive range
of services in fisheries management, environmental
monitoring and assessment, and aquaculture to a large
number of clients worldwide.

We have more than 500 staff based in 2 laboratories,
our own ocean-going research vessel, and over 100 years
of fisheries experience.

We have a long and successful track record in
delivering high-quality services to clients in a confidential
and impartial manner.

(www.cefas.defra.gov.uk)

Cefas Technology Limited (CTL) is a wholly owned
subsidiary of Cefas specialising in the application of Cefas
technology to specific customer needs in a cost-effective
and focussed manner.

CTL systems and services are developed by teams that
are experienced in fisheries, environmental management
and aquaculture, and in working closely with clients to
ensure that their needs are fully met.
(www.cefastechnology.co.uk)

Head office

Centre for Environment,
Fisheries & Aquaculture Science
Pakefield Road, Lowestoft,
Suffolk NR33 OHT UK

Tel +44 (0) 1502 56 2244
Fax +44 (0) 1502 51 3865
Web www.cefas.defra.gov.uk

Customer focus

With our unique facilities and our breadth of expertise in
environmental and fisheries management, we can rapidly put
together a multi-disciplinary team of experienced specialists,
fully supported by our comprehensive in-house resources.

Our existing customers are drawn from a broad spectrum
with wide ranging interests. Clients include:

e international and UK government departments

e the European Commission

e the World Bank

e Food and Agriculture Organisation of the United Nations
(FAO)

e oil, water, chemical, pharmaceutical, agro-chemical,
aggregate and marine industries

e non-governmental and environmental organisations

e regulators and enforcement agencies

e |ocal authorities and other public bodies

We also work successfully in partnership with other
organisations, operate in international consortia and have
several joint ventures commercialising our intellectual
property

Centre for Environment,

Fisheries & Aquaculture Science
Weymouth Laboratory,

Barrack Road, The Nothe, Weymouth,
Dorset DT4 8UB

Tel +44 (0) 1305 206600
Fax +44 (0) 1305 206601
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