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1. Intended use

VIASURE Gastrointestinal Panel | Real Time PCR Detection Kit is designed for the specific identification and
differentiation  of Salmonella , Campylobacter and /or Yersinia enterocolitica ; Shigella/EIEC; Cryptosporidium,
Giardia lamblia and /or Entamoeba histolyica;  Norovirus Gl and /or Norovirus Gll (NoV) ; Rotavirus (RV); Adenovirus
(AdV) ; Astrovirus (AstV); and /or Sapovirus (SaV) in human stool samples from patients with signs and symptoms of
gastrointestinal infection . This test is intended for use as an aid in the diagnosis of Salmonella , Campylobacter
and /or Y. enterocolitica ; Shigella/EIEC; Cryptosporidium, G . lamblia and /or E histolyica; NoV Gl and /or NoV Gll;
RV; AdV ; AstV; and /or SaV infection in combination with clinical and epidemiological risk factors. RNA/DNA are
extracted from stool specimens, multiplied using Real Time amplification and detected usin g specific primers and

a fluorescent reporter dye probe for Salmonella, Campylobacter and Y. enterocolitica ; Shigella/EIEC;

Cryptosporidium, G. lamblia  and E. histolyica; NoV Gl and/or NoV GlI; RV; AdV; AstV; and SaV
2. Summary and Explanation

Virus, bacteri a and/or parasites can  cause gastroenteritis, an inflammation of the gastrointestinal tract involving

both the stomach and the small intestine. Gastrointestinal infections are self -limited and resolve within a few days.
However, in a healthcare  setting and in specific populations (newborns/infants, immunocompromized patients or
elderly populations), they are potentially serious. Rapid diagnosis , appropriate treatment and infection control

measures are therefore particularly important in these con texts.

The Salmonella genus is divided taxonomically into six ~ Salmonella enterica  subspecies and Salmonella bongori
Salmonella causes two types of diseases: enteric (typhoid) fever and acute gastroenteritis commonly referred to

as salmonellosis. Transmission of Salmonella occurs through contaminated food (poultry, poultry products, beef,

pork, eggs, milk, and seafood), water or contact with infected animals. Patients infected with Salmonella

frequently suffer nausea, vomiting, abdominal cramps/pains, achin ess, fever, intense diarrhea and/or headache.

The Campylobacter genus consists of 26 species, 2 provisional species, and 9 subspecies. The most common
species of Campylobacter associated with human illness are  C. jejuni and C. coli, but other species can also
cause human infections. Poultry is a major reservoir and source of transmission of Campylobacter  to humans.
Other risk factors include consumption of animal products and water, contact with animals, and even person -to-
person transmission (fecal -oral o r via fomites). Infection with  Campylobacter  causes gastroenteritis characterised
by fever, vomiting, headaches, and abdominal pain with watery or bloody diarrhea, for a median duration of 6

days.

The genus Yersinia has three well known human and animal p athogens: Yersinia enterocolitica, pestis and
pseudotuberculosis . There are six biotypes of Y. enterocolitica ; five of which are considered pathogenic in
humans (biotypes 1B, 2, 3, 4 and 5). In addition, there are 60 -70 serotypes, among which O:3, 0:9, 0:8 , 0:5,27 are
mainly associated with human disease. Yersinia enterocolitica is a foodborne pathogen and its clinical
manifestations typically include nausea, vomiting, abdominal pain, diarrhea and fever. There is a strong evidence

that the food of animal or  igin especially pork and dairy products are responsible for human infections.
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Shigellosis is a dysentery characterized by severely bloody and mucus -containing diarrhea. The disease is caused
by any of the four species of  Shigella (S. dysenteriae, S. flexneri, S. boydii and S. sonnei) and by enteroinvasive
Escherichia coli (EIEC). The differentiation of Shigella and enteroinvasive E. coli is complicated due to the ability to
cause dysentery using of the same method of invasion. Shigella is a significant agent of foodborne illness,
especially with foods that require hand processing and/or are prepared from raw or previously cooked products

without re -heating. The low infectious dose (10 cells), allows the disease to be spread effective ly by infected food

or water, and also by person -to person contact.

Cryptosporidium can be acquired through person -to-person, contact with companion and farm animals,
ingestion of contaminated food, drinking water and recreational water. Cryptosporidium ca n be present without
symptoms or cause diarrhea and abdominal discomfort with weight loss and malabsorption. Giardia lamblia
infection occurs by the faecal -oral route transmission, either through direct contact or by ingestion of
contaminated food or water . Diarrhoea is the major symptom of the disease but the clinical manifestations vary;

from non -symptomatic infections to severe diarrhea, abdominal cramps, bloating and flatulence often
accompanied by nausea and weight loss. Entamoeba histolyitica  disease is spread primarily by food or water
contaminated with cysts but may also be transmitted from person to person by faecal -oral route. Clinical features
of amoebiasis range from asymptomatic colonization (90% of the cases) to amoebic dysentery (stomach pain,

nausea or vomiting and severe diarrhea with bloody and slimy stools, fever) and invasive extraintestinal disease,

most commonly in the form of liver abscesses.

Norovirus (NoV) belongs to the  Caliciviidae family and is considered to be the major cause of acute
nonbacteri al gastroenteritis in all age groups, worl dagv)de. N ¢
based on phylogenetic clustering of the complete VP1 amino acid sequence. In particular, genogroups Gl, GlI,

and GIV infects humans . After an incubation period of 12 to 48 h, norovirus illness is characterized by projectile

vomiting, nonbloody diarrhea, nausea, abdominal cramps, and low -grade fever. Noroviruses can infect humans

via multiple routes, including the oral route, transmitted through contact with fecal matter or aerosolized vomitus

from infected people, as well as contaminated surfaces, food, or water.

Rotavirus (RV) infection is the most common cause of severe gastroenteritis in infants and young children under

the age of 5. T he genus Rotavirus belongs to the family =~ Reoviridae . Rotavirus may be divided into 7 distinct groups
(A-G). Rotavirus serogroups A oC are human pathogens, although Rotavirus A produces more than 90% of the
infections. The main route of transmission is the f aecal -oral route due to contamination of food, water or objects.

Typical symptoms are vomiting, watery diarrhoea and abdominal pain.

Adenoviruses (AdV) belong to the Adenoviridae family of non -enveloped and double -stranded (dsDNA) viruses.
There are more t han 50 immunologically distinct human Adenovirus serotypes classified into 6 species (HAdV -A to
HAdV -F) that can cause human infections ranging from respiratory disease (mainly species HAdV -B and C), and
conjunctivitis (HAdV -B and D), to gastroenteritis (H AdV -F serotypes 40 and 41). In addition to the previous
serotypes, the HAdV 31, 12, 18, 1, 2, 5 and 6 have been associated with acute diarrhea. Although epidemiologic
characteristics of the Adenovirus vary by type, all are transmitted by direct contact or by fecal -oral route. They
are pathogenic for all age groups of the population, especially for children. These viruses are highly infectious;

small inoculation is required to produce infection.
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Human astroviruses (HAtVs) belong to the  Astroviridae family . Classic HAstVs contain 8 serotypes and account for

2 to 9% of all acute nonbacterial gastroenteritis in children worldwide, although infections in healthy adults, elderly

people and immunocompromised hosts are also reported. Typically, HAstV infection induc es a mild, watery
diarrhea that lasts 2 to 3 days, associated with vomiting, fever, anorexia, and abdominal pain. The infection is
transmitted essentially through the fecal  -oral route, even though food and water may act as vehicles for human

enteric virus transmission.

Sapoviruses (SaVs), f o mekrel yviaogalsleessd 60 e fabavigdaet and tabose actita mi | y
gastroenteritis in humans and swine. 15 genotypes in four genogroups (Gl.1 to Gl1.8, Gll.1 to GII.5, GIV, and GV)

have been described in humans. SaV is considered an important cause of gastroenteritis in children under 5 years

of age, while it is of minor importance in adults. The clinical symptoms of sapovirus infection are thought to be

milder than symptoms of norovirus infections, which include mild and/or acute watery diarrhea, stomach cramps,

nausea, vomiting and occasionally fever. SaV s can be transmitted via the fecal  -oral route through water and

contaminated foods, as well as through person -to -person contact.

Culture, antigen detection, m  icroscopy has been considered to be the gold standard methods for diagnosis of
these pathogens, however there are time-consuming and not very sensitive. Real -time PCR assay is less labor -

intensive and has higher sensitivity and specificity, making it an attractive alternative
3. Principle of the procedure

VIASURE Gastrointestinal Panel | Real Time PCR Detection Kit is designed for the  diagnosis of Salmonella ,
Campylobacter and/or Y. enterocolitica ; Shigella/EIEC; Cryptosporidium, G. lamblia  and/or E. histolyica; NoV Gl
and/or NoV GlI; RV; AdV; AstV; and/or SaV is performed by the amplification of a conser ved region of the
specific gene s (Table 1) using specific primers and fluorescent dlabelled probe s. After DNA isolation, the
identification of AdV, Salmonella, Campylobacter and/or Y. enterocolitica ; Shigella/EIEC; Cryptosporidium, G
lamblia and/or E histolyica is performed by the amplification of a conserved region of the specific genes (Table

1) using specific primers and fluorescent dlabelled probes. After RNA isolation, the detection of RNA viruses (NoV
Gl and N oV GIlI, RV, AtV; and SaV) is done in one step real time RT format where the reverse transcription and the
subsequent amplification of specific target sequence occur in the same reaction well. The isolated RNA target is
transcribed generating complementary DNA by reverse transcripta se which is followed by the amplification of a
conserved region of  specific genes using specific primers and a fluorescent  dlabelled probes (Table 1, Pathogens

detected in each reaction tube and target genes)

Gastrointestinal Panel | 8-well strip contains in each reaction well the following reaction mixes for the detection of

the specific targets (Table  1):
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Code Controls Strip name/Pathogens (gene)
Salmonella, Campylobacter & Y. enterocolitica
1 SCY IC Salmonella (invA gene), Campylobacter (16S rRNA gene) and
©
Yersinia enterocolitica  (ail gene , if present)
Shigella/EIEC
2 SHY IC
Shigella/EIEC (ipaH gene)
) Cryptosporidium, Giardia & E. histolytica
3 KGE IC Cryptosporidium , Giardia lamblia and Entamoeba histolyica
(18S rRNAgene)
Norovirus Gl + GlI
4 NOR IC Norovirus Gl and GIl (conserved region of the ORF1 -ORF2
junction)
Rotavirus
5 RTV IC
Rotavirus (NSP3gene)
) 9 Adenovirus
@ 6 ADV IC
Adenovirus ( hexon gene)
Astrovirus
7 ATV IC
° Astrovirus (conserved region of the genomic region ORF1b)
Sapovirus
8 SAV IC
Sapovirus (conserved region of ORF1)

Table 1. Gastrointestinal Panel | 8-well strips provided in VIASURE Gastrointestinal Panel | Real Time PCR Detection Kit. Reaction mix placed into

each well, pathogens detected and target genes . IC, Internal control Note that the first well is marked with a hole on the top right corner.

VIASURE Gastrointestinal Panel | Real Time PCR Detection Kit is based on 5  exonuclease activity of DNA
polymerase. During DNA amplification, this enzyme cleaves the probe bound to the complementary DNA
sequence, separating the quencher dye from the reporter. This reaction generates an i ncrease in the fluorescent
signal which is proportional to the quantity of the target template. This fluorescence could be measured on Real

Time PCR platforms.

VIASUREGastrointestinal Panel I Real Time PCR Detection Kit contains in each well all the compo nents necessary
for real time PCR assay (specific primers/probes, dNTPS, buffer, polymerase, retrotranscriptase) in an stabilized
format, as well as an internal control to monitor PCR inhibition. Each DNA/RNA targets are amplified and
detected in specific channel s (FAM, HEX, ROX,and/or Cy5) and the internal control ( IC) in HEX, VIC or JOE

channel (depending on the equipment used select the proper detection channel, see Annex 2) (Table 5).
4. Reagents provided

VIASURE Gastrointestinal Panel | Real Time PCR Dete ction Kit includes the following materials and reagents
detailed in Table s2 and 3:
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Reagent/Material Description Colour Amount
Gastrointestinal Panel | A mix of enzymes, primers probes, 6/12 x 8-well
. buffer, dNTPs, stabilizers and Internal White .
8-well strips . . strip
control in stabilized format
. Solution to reconstitute the .
Rehydration Buffer L Blue 1vialx 1.8 mL
stabilized product
Gastrointestinal Panel | Non -infectious synthetic lyophilized Red 1 vial
Positive Control cDNA /DNA
Negative control Non template control Violet lvialx 1 mL
Water RNAse/DNAse free RNAse/DNAse free water White lvialx 1 mL
. Optical caps for sealing wells durin 6/12 X 8-ca
Tear-off 8-cap strips P P g. ¢ Transparent . P
thermal cycling strip

Table 2. Reagents and materials provided in VIASURE  Gastrointestinal Panel | Real Time PCR Detection Kit with Ref. VS -GP0112L and VS-GP0112H.

Reagent/Material Description Colour Amount

A mix of enzymes, primers probes,

Gastrointestinal Panel | . .
buffer, NTPs, stabilizers and Internal White 1 plate

96-well plate . .
P control in stabilized format
. Solution to reconstitute the .
Rehydration Buffer . Blue 1vialx 1.8 mL
stabilized product
Gastrointestinal Panel | Non -infectious synthetic lyophilized Red 1 vial
Positive Control cDNA /DNA

Negative control Non template control Violet lvialx 1 mL

Water RNAse/DNAse free RNAse/DNAse free water White lvialx 1 mL

Optical caps for sealing wells during
thermal cycling

Tear-off 8 -cap strips Transparent | 12 X 8-cap strip

Table 3. Reagents and materials provided in VIASURE  Gastrointestinal Panel | Real Time PCR Detection Kit with Ref. VS -GP0113L and VS-GP0113H.
5. Reagents and equipment to be supplied by the user

The following list includes the materials that are required for use but not included in the VIASURE Gastrointestinal
Panel | Real Time PCR Detection Kit.

Real Time PCR instrument (thermocycler).

RNA/DNA extraction kit.

Centrifuge for 1.5 mL tubes and  PCR-well strips or 96 -well plate (if available)
Vortexer.

Micropipettes (0.5 -20 pL, 20-200 pL).

Filter tips.

= =4 =4 4 -4 A -

Powder -free disposable gloves.

VIASUREGastrointestinal Panel I Real Time PCR Detection Kit has been validated on the following equipments:
Applied Biosystems 7500 Fast Real -Time PCR System, Bio-Rad CFX96E Real-Time PCR Detection System, Agilent
Technologies AriaMx Real -Time PCR System, DNA-Technology DTprime Real -time Detection Thermal Cycler, DNA -
Technology DTlite Real -Time PCR System, Rotor-Gene® Q (Qiagen), SmartCycler® (Cepheid), Roche Molecular
Diagnostics Cobas z480 Analyzer, VIASURE 48 Real Time PCR System and VIASURE 96 Real Time PCR SystemWhen
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using the Applied Biosystems 7500 Fast with st rips it is recommend to place a plate holder to reduce the risk of
crushed tube (Ref. PN 4388506).

To check thermocycler compatibility, see Annex 1, to check most common detection channels see Annex 2 and

to check optical measurement exposure setting see A nnex 3.
6. Transport and storage conditions

The kits can be shipped and  stored at 2 -40°C until the expiration date which is stated on the label.

1 Once the positive control has been re -suspended, store it at -20°C. We recommend to separate it in aliquots
to min imize freeze and thaw cycles.  Positive control has been validated as still being stable after 6 freeze -
thaw cycles.

1 Keep components away from sunlight.
7. Precautions for users

1  The product is indented for use by professional users only, such as laboratory o r health professionals and

technicians, trained in molecular biological techniques.

1 Do not use past expiration date.
1 Do not use reagents if the protective pouches are open or broken upon arrival.
1 Do not use reagents if desiccant is not present or broken in side reagent pouches.
1 Do not remove desiccant from reagent pouches once is open.
1 Close protective pouches of reagents promptly with the zip seal after each use (if available, Ref. VS -GP0113L
and VS -GP0113H). Remove any excess air in the pouches prior to se  aling.
1 Do not use reagents if the foil has been broken or damaged.
1 Do not mix reagents from different envelopes and / or kits and / or lots and / or another supplier.
1 Protect reagents against from humidity. Prolonged exposure to humidity may affect product performance.
Make sure to put the strip in the correct direction. The first well is marked with a hole on the top right corner.
Be careful not to invert the strip throughout PCR process.
1 Design a unidirectional workflow. It should begin in the Extraction Area and then move to the Amplification
and Detection Area. Do not return samples, equipment and reagents to the area in which the previous step
was performed.
1 Follow Good Laboratory Practices. Wear protective clothing, use disposable gloves, goggles and m ask. Do

not eat, drink or smoke in the working area. Once you finish the test wash your hands.

1  Specimens must be treated as potentially infectious, as well as all the reagents and materials that have been
exposed to the samples and they must be handled acc ording to the national safety regulations. Take
necessary precautions during the collection, storage, treatment and disposal of samples.

1 Regular decontamination of commonly used equipment is recommended, especially micropipettes and
work surfaces.

1 Consult safety data sheets, upon request.
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8. Test procedure

8.1. Sample preparation

Stool samples should be collected in clean containers and processed as soon as possible to guarantee the

quality of the test. We recommend to use fresh samples.

For longer storag e, the samples must be frozen at  -20°C. In this case, the sample will be totally thawed and
brought to room temperature before testing. Homogenise stool sample as thoroughly as possible prior to

preparation. Freezing and thawing cycles are not recommended.

Perform the sample preparation according to the recommendations appearing in the instructions for use of

extraction kit used.
8.1.1. RNA/DNA extraction

For RNA/DNA extraction from human stool samples you can use your manual or automatic routine optimized
system. Also, you can use any commercially available RNA /IDNA extraction kit and follow the manufacturer’s

instructions. We have validated the following extraction kits

Viasure RNA-DNA Extraction kit (VIASURE), recommended.

QIAamp DNA Mini kit (Q IAGEN).

QlAamp DNA Stool Mini Kit (QIAGEN).

QlAamp MinElute Virus Spin Kit (QIAGEN).

QlAamp Viral RNA Mini Kit (QIAGEN).

Invisorb® Spin Universal Kit (Stratec).

RIDA® Xtract (r -Biopharm).

NucleoMag® Pathogen (Macherey Nagel).

NucleoSpin® RNA Virus (Mache rey Nagel).

Maxwell® RSC Blood DNA Kit , using the Maxwell® 16 instrument (Promega).
MagDEA Dx SV kit, using the magLEAD® 6gC instrument (Precision System Science Co.)

= =4 -4 4 A -4 -8 _—a _a _a - _-a

ZP02011 MagPurix Viral/Pathogen Nucleic Acids Extraction Kit A, using the MagPurix 12A instrument (Zinexts
Life Science Corp.) (Device intended to isolate viral nucleic acids).

1 ZP02012 MagPurix Viral/Pathogen Nucleic Acids Extraction Kit B, using the MagPurix 12A instrument (Zinexts
Life Science Corp.) (Device intended to isolat e viral nucleic acids).

NX-48 Stool RNA Kit, using the Nextractor® NX -48 system (Genolution) (Device intended to isolate RNA).

NX- NX-48 Stool DNA Kit, using the Nextractor® NX -48 system (Genolution) (Device intended to isolate DNA).

8.2.  Lyophilized positive control

Gastrointestinal Panel | Positive Control contains high  copies of the template, the recommendation is to open and
manipulate it in a separate | aboratory area away from the other components. Reconstitute the lyophilized
Gastrointestinal Panel | Positive Control (red vial) by adding 200 pL of the supplied Water RNAse/DNAse free  (white

vial) and vortex thoroughly.
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Once the positive control has been re-suspended, store it at -20°C. We recommend to  separate it in aliquots to

minimize freeze and thaw cycles.
8.3. PCR protocol

Determine and separate the number of required  strips, including samples and controls. One positive and
negative control must be included in each run for each assay. Peel off protective aluminium seal from plate or

strips. Make sure to put the strip in the correct direction (Table 1). The first well is marked with a ho le on the top

right corner .

1) Reconstitute the number of  stripsyou need .
Add 15 pL of Rehydration Buffer (blue vial) into each well.
2) Adding samples and controls.

Add 5 pL of RNA/DNA sample , reconstituted Gastrointestinal Panel | Positive Control (red vial) or Negative Control
(violet vial ) in the 8 wells of each strip and close them with the provided caps. It is recommended to briefly

centrifuge the 8 -well strips or 96 -well plate.
Load the plate or the strips in the thermocycler.

3) Setup the thermocycler (to check compatibility see Annex 1)

Program the thermocycler following the conditions listed below and start the run:
Cycles Step Time Temperature
1 Reverse transcription 15 min 45°C
1 Initial denaturation 2 min 95°C
Denaturation 10 seg 95°C
® Annealing/Extension (Data collection*) 50 seg 60°C

Table 4. PCR protocol

Fluorogenic data should be collected during the extension step (*) through the FAM, ROX, Cy5 and /or HEX (JOE
or VIC) channels following Table 5. Depending on the equipment used select the proper detection channel (see

Annex 2).

The reaction mixes places in each well of  Gastrointestinal Panel | strip allow the detection of the specific target

pathogens in the following channels (Table 5).
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Channels
Code
FAM HEX ROX Cy5

1 SCY Salmonella Internal Control Yersinia enterocolitica Campylobacter
2 SHY Shigella/EIEC Internal Control - -

3 KGE Giardia lamblia Internal Control Entamoeba histolyica Cryptosporidium
4 NOR Norovirus GlI Internal Control - Norovirus Gl
5 RTV Rotavirus Internal Control - -

6 ADV Adenovirus Internal Control - -

7 ATV Astrovirus Internal Control - -

8 SAV Sapovirus Internal Control - -

Table 5. Pathogens identified in each detection channel.

9. Result interpretation

The use of positive and negative controls in each run, validate the reaction by checking the absence of signal in

the negative control of each well from Gastrointestinal Panel | strip and the presence of signal for  Gastrointestinal

Panel | positive control of each well from Gastrointestinal Panel | strip. Check Internal Control signal  to verify the

correct functioning of the amplification mix. The analysis of the samples is done by the software of the used real

time PCR equipment

itself according to manufacturer’s instructions.

A sample is considered positive if the Ct value obtained is less than 40 and the internal control shows or not an

amplification signal. Sometimes, the detection of internal control is not necessary because a high copy number of

target can cause preferential

amplification of target

-specific nucleic acids.

A sample is considered negative, if the sample shows no amplification signal in the detection system but the

internal control is positive. An inhibition of the PCR reaction can be excluded by the amplificatio

control. Using the following table read and analyze the results:
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Reaction Channels
) Pathogens
Mix FAM HEX ROX Cy5
Salmonella Positive
Internal Control Positive/Negative
1 SCY Yersinia "
N Positive
enterocolitica
Campylobacter Positive
Shigella/EIEC Positive
2 SHY
Internal Control Positive/Negative
Giardia lamblia Positive
Internal Control Positive/Negative
3 KGE
Entamoeba histolyica Positive
Cryptosporidium Positive
Norovirus GlI Positive
4 NOR Internal Control Positive/Negative
Norovirus Gl Positive
Rotavirus Positive
5 RTV
Internal Control Positive/Negative
Adenovirus Positive
6 ADV
Internal Control Positive/Negative
Astrovirus Positive
7 ATV _ :
Internal Control Positive/Negative
Sapovirus Positive
8 SAV _ :
Internal Control Positive/Negative
Table 6. Sample interpretation . Positive: Amplification curve . Empty: No amplification curve
Reaction ) .
) Negative Control Positive Control
Mix
Amplification " Amplification e
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Amplification Amplification
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Amplification Amplification
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Table 7. Correct run of negative and positive ¢ ontrol s run on the Bio -Rad CFX96E Real-Time PCR Detection System.
The result is considered invalid if there is signal of amplification in negative control s or absence of signal in the

positive well s. We recommend to repeat the assay again.

In case of absence of internal control signal in sample wells , we recommend to repeat the assay diluting the

sample 1:10 or to repeat the extraction to check for possible problems of inhibition.

In case of a doubtful interpretation result, it is recommended to verify the correct performance of each of the
steps and review the parameters and the sigmoid shape of the curve. If the situation is not solved, it is
recommended to repeat the assay, preferably in duplicate. The results of the test should be evaluated by a

health c are professional in the context of medical history, clinical symptoms and other diagnostic tests.
10. Limitations of the test

1  The results of the test should be evaluated by a health care professional in the context of medical history,

clinical symptoms and oth  er diagnostic tests.

1 Although this assay can be used with other types of samples , it has been validated only with human faecal
samples.
1 The quality of the test depends on the quality of the sample; proper extracted nucleic acid from clinical

samples must be extracted. Unsuitable collection, storage and/or transport of specimens may give false
negative results.

1 Extremely low levels of targe t below the limit of detection might be detected, but results may not be
reproducible.

1 There is a possibility of false positive results due to cross -contamination by Salmonella, Campylobacter
and/or Yersinia enterocolitica ; Shigella/EIEC; Cryptosporidium, Giardia lamblia and /or Entamoeba histolyica

Norovirus Gl and /or Norovirus Gll; Rotavirus; Adenovirus; Astrovirus; and/or Sapovirus , either samples
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containing high concentrations of target

reactions .

11. Quality control

VIASUREGastrointestinal Panel | Real Time PCR Detection Kit contains a positive and a negative control that must

be included in each run to correctly interpret the results.

correct performance of the technique.

12. Performance characteristics

12.1. Clinical sensitivity and specificity

The clinical performance of

faecal samples from symptomatic patients.

TimeRFPCR ki t

The results were as follows :

Salmonella, Campylobacter & Y. enterocolitica

VIASURE Real Time PCR Detection Kits

Reaction mix was tested using 400

RNA/DNA or contamination due to PCR products from previous

Also, the internal control (IC) in each well confirms t

The results were compared with those obtained by commercial Real
(ORI DAEGENE B a-Bibpharm) foi Safmonelbal and® @ampyloldactdr r ).

RIDA®GENE Bacterial Stool Panel (r -Biopharm)

Salmonella, Campylobacter & Y. + = Total
enterocolitica Reaction mix + 20 1%# 21

= 0 379 379

Total 20 380 400

Table 8. Comparative results for
* The low amount of template DNA

it may produce random positive results.

Salmonella

# Besides, this sample was culture positive for Salmonella G.

detected in these faecal samples is below the detection limit of the method used and so

RIDA®GENE Bacterial Stool Panel (r -Biopharm)

Salmonella, Campylobacter & Y. + - Total
enterocolitica Reaction mix + 58 13*# 71

- 0 329 329

Total 58 342 400

Table 9. Comparative results for

* The low amount of template DNA detected in these faecal samples is below the detection limit of the

it may produce random positive results.

# Besides, these 13 positive samples have been evaluated by an additional commercial Real Time PCR Kit (Mericon

Campylobacter

Campylobacter spp, QIAGEN), confirming our results.

method used and so

RIDA®PGENE Bacterial Stool Panel (r -Biopharm)

Salmonella, Campylobacter & Y. " Z 0 T(;fal
enterocolitica Reaction mix

- 0 396 396

Total 4 396 400

Table 10. Comparative results for

IU-GP0Olenes 1119 rev.04
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A total amount of 307 faecal samples from symptomatic patients were tested using

dysenteriae type 1 and Shigella/EIEC.

The clinical performance of  Cryptosporidium, Giardia & E. histolytica
samples from symptomatic patients. These results were compared with those obtained by two commercial Real

Time PCR Kit (RIDA®GENE Parasitic Stool Panel (R-biopharm) or FTD Stool parasites (fast -track DIAGNOSTICS).

The results were as follows:

Shigella /EIEC Reaction mix .
Shigella/EIEC was detected in 1 sample s. This result was confirmed with that obtained by a commercial Real Time

PCR Kit RIDA®GENE EHEC/EPEC (MBiopharm), which detects  and differentiates EHEC, STEC (EHEC), EPEC, Shigella

Reaction mix was testing using 172 faecal

RIDAPGENE Parasitic Stool Panel Il (r -Biopharm) +
FTD Stool parasites (fast-track DIAGNOSTICS)

Cryptosporidium, Giardia & E. + - Total
histolytica Reaction mix + 38 3*# 41

- 1# 130 131

Total 39 133 172

Table 11. Comparative results

# These 4 samples have been evaluated by an additional in

* The low amount of template DNA detected in these

may produce random positive results.

for Cryptosporidium

-house Real Time PCR (Hadfield et al., 2011), confirming our results.

faecal samples is below the detection limit of the method used and so it

RIDAPGENE Parasitic Stool Panel Il (r -Biopharm) +
FTD Stool parasites (fast-track DIAGNOSTICS)

Cryptosporidium, Giardia & E. + - Total
histolytica Reaction mix + 58 2* 60

- 0 112 112

Total 58 114 172

Table 12. Comparative results

* The low amount of template DNA detected in these

may produce random positive results.

for Giardia lamblia

faecal samples is below the detection limit of the method used and so it

RIDA®GENE Parasitic Stool Panel Il (r -Biopharm) +
FTD Stool parasites (fast-track DIAGNOSTICS)

Cryptosporidium, Giardia & E. + - Total
histolytica Reaction mix + 8¢ 18* 9

- 0 163 163

Total 8 164 172

Table 13. Comparative results

* The low amount of template DNA detected in these

may produce random positive results.

for Entamoeba histolytica

faecal samples is below the detection limit of the method used and so it

| Positive results were obtained for seven clinical stool specimens and 2 samples which were spiked with culture of

histolytica prior to DNA extraction.

The clinical performance of  Norovirus Gl + GIl Reaction mix was tested using 79 faecal samples from symptomatic

patients.
Nor ovi r u-Biopha&))l. 6 (r

The results were as follows:

IU-GP0Olenes 1119 rev.04
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RIDA®GENE Norovirus |&ll (r-Biopharm)

+ - Total
. . . + 15 5* 20
Norovirus Gl + GlI Reaction mix
- 0 59 59
Total 15 64 79
Table 14. Comparative results for Norovirus Gl
*The low amount of template RNA in  these faecal samples is below the detection limit of the method used.
RIDA®GENE Norovirus 1&Il (r-Biopharm)
+ - Total
. . . + 47 3* 50
+
Norovirus Gl + GII Reaction mix B 0 29 29
Total 47 32 79

Table 15. Comparative results for  Norovirus GlI .

*The low amount of template RNA in

The clinical performance of

these faecal samples

is below the detection limit of the method used.

Rotavirus Reaction mix was tested using 135 faecal samples from symptomatic

patients. These results were compared with those obtained by a commercial Real Time PCR Kit (RIDA®Gene

Rotavirus/Ad enovirus  Duplex

(R -biopharm),

Rotavirus/Norovirus/Astrovirus Real -TM (Sacace)).

The results were as follows:

RIDA®GENE Viral

Stool

Panel

(R -biopharm)

RIDA®Gene Rotavirus/Adenovirus Duplex + RIDA
Stool Panel Il + Rotavirus/Norovirus/Astrovirus Real -TM

®GENE Viral

. . . + = Total
Rotavirus Reaction mix " 34 T 35
= 0 100 100

Total 34 101 135

Table 16. Comparative results

* The low amount of template

may produce random positive results.

The clinical performance of

for Rotavirus

RNA detected in these faecal samples is below the detection limit of the

methods used and so it

Adenovirus Reaction mix was tested using 95 faecal samples from symptomatic

patients. These results were compared with those obtained by a commercial Real Time PCR Kit (RIDA®Gene

Rotavirus/Adenovirus Duplex and RIDA®GENE Viral Stool Panel Il (r

were evaluated by Nested

The results were as follows:

-PCR according to published protocol.

-Biopharm)). In case of discrepanci

RIDA®Gene Rotavirus/Adenovirus Duplex + RIDA®GENE Viral
Stool Panel Il + PCR conventional (r -Biopharm)

. . . + = Total
Adenovirus Reaction mix A 45 3% 48
- 0 47 47
Total 45 50 95

Table 17. Comparative results

for Adenovirus

* The low amount of template DNA detected in these faecal samples is below the detection limit of the methods used and so it

may produce random positive results.
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The clinical performance of
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Astrovirus Reaction mix was tested using 74 faecal samples from symptomatic

patients. These results were compared with those obtained by a commercial Real Time PCR Kit (RIDA®GENE Viral

Stool Panel Il (r-Biopharm)) .

The results were as follows:

Astrovirus Reaction mix

RIDAPGENE Viral Stool Panel Il (r -Biopharm)

+ - Total
+ 32 2* 34
- 2 38 40
Total 34 40 74

Table 18. Comparative results

* The low amount of template

may produce random positive results.

#Besides, the se sample s have been evaluated

Real-TM (Sacace)), confirming our results

The clinical performance of

for Astrovirus

RNA detected in these faecal samples is below the

by an additional commercial Real Time RT

detection limit of the methods used and so it

-PCR Kit (Rotavirus/Norovirus/Astrovirus

Sapovirus Reaction mix was tested using 87 faecal sa mples from symptomatic

patients . These results were compared with those obtained by a commercial Real Time PCR Kit (RIDA®GENE

Sapovirus (r-Biopharm)). The results were as follows:

RIDA®GENE Sapovirus (r-Biopharm)

=+ - Total
Sapovirus Reaction mix + 19 0 19
- 0 68 68
Total 19 68 87
Table 19. Comparative results for Sapovirus
The results show a high sensitivity and specificity to detect Salmonella , Campylobacter

enterocolitica

; Shigella/EIEC; Cryptosporidium, Giardia lamblia

and Entamoeba histolyica ;

Norovirus GlI; Rotavirus; Adenovirus; Astrovirus; and Sapovirus ; using VIASUREGastrointestinal Panel |

Detection Kit .
12.2. Analytical sensitivity

VIASUREGastrointestinal Panel |

reaction for

Entamoeba histolyica

VIASUREGastrointestinal Panel |
for Cryptosporidium .

12.3. Analytical specificity
The specificity of the

microorganisms representing the

IU-GP0Olenes 1119 rev.04

Real

Salmonella , Camp ylobacter

Gastrointestinal Panel |

Ti me

most common

PCR Detecti

and Yersinia enterocolitica

on

Real Time PCR Detection Kit has a detection limit of

Ki t

; Norovirus Gl and Norovirus Gll ; Rotavirus; Adenovirus; Astrovirus; and Sapovirus

and Yersinia

Norovirus Gl and

Real Time PCR

PNASRNAR copiles peg ct 1 o n
; Shigella/EIEC; Giardia lamblia

and

O 5 DNA copies per reaction

assay was confirmed by testing a panel consisting

enteric pathogens or flora present in the intestine

of different

. No cross-



reactivity was detected between

pathogens of each assay

almost any of the following microorganisms tested, except the targeted

VIASURE Real Time PCR Detection Kits
I

Cross-reactivity testing
Helicobacter pylori - Campylobacter coli -/+ Enterococcus faecalis -
Helicobacter hepaticus - | Campylobacter jejuni subsp. jejuni -+ Yersinia enterocolitica 0O:3 -+
Helicobacter cinaedi - Campylobacter upsaliensis -+ Yersinia enterocolitica 0:9 -/+
Helicobacter heilmannii - Proteus vulgaris - Bacteroides fragilis -
Aeromonas hydrophila subsp.
Shigella flexneri -1+ Citrobacter freundii - ) -
hydrophila
) ) Staphylococcus aureus subsp. )
Shigella dysenteriae -+ - Aeromonas caviae -
aureus
Salmonella typhi -+ Serratia liguefaciens - Adenovirus serotypes 40/41 -/+
Salmonella paratyphi A -+ Vibrio parahaemolyticus - Rotavirus A -+
Salmonella paratyphi B -+ Clostridium difficile - Astrovirus Genotype | -VIII -+
Salmonella typhimurium -+ Clostridium perfringens - Sapovirus -+
Salmonella bongori -/+ | Enteropathogenic Escherichia coli - Entamoeba histolytica -+
Salmonella enteritidis -+ Enterotoxigenic Escherichia coli - Entamoeba dispar -
Salmonella enterica subsp. ) ) o
i -+ Klebsiella oxytoca - Dientamoeba fragilis -
enterica
Salmonella pullorum -+ Listeria monocytogenes - Cryptosporidium parvum/hominis -+
Salmonella gallinarum -+ Candida albicans - Giardia intestinalis -+
Campylobacter lari -+ Arcobacter butzleri - Blastocystis hominis -
Campylobacter fetus -+ Pseudomonas aeruginosa - Norovirus Genotypes | and Il -+

Table 20. Reference pathogenic microorganisms used in this study

12.4. Analytical reactivity

The reactivity of VIASURE Gastrointestinal Panel | Real Time PCR Detection Kit for Salmonella, Campylobacter & Y.

enterocolitica  Reaction mix , was evaluated against  Salmonella (Salmonella typhi, Salmonella paratyphi A,

Salmonella paratyphi B, Salmonella typhimurium, Salmonella bongori, Salmonella enteriti dis, Salmonella enterica

subsp. entérica, Salmonella pullorum, Salmonella gallinarum, Salmonella mbandaka, Salmonella braenderup and
Salmonella Tennessee ); Campylobacter (Campylobacter jejuni subsp. jejuni, Campylobacter coli,
Campylobacter lari, Campyloba cter upsaliensis, Campylobacter fetus, Campylobacter concisus,
Campylobacter hyointestinalis, Campylobacter gracilis, Campylobacter helveticus, Campylobacter curvus and

Campylobacter rectus ) and Yersinia enterocolitica  (Yersinia enterocolitica serotypes 0:3, O:8 and O:9 as

templates ( Yersinia enterocolitica clinically isolated strain Trs24PNX (serotype O:3), Yersinia enterocolitica subsp.

enterocolitica CNY strain (serotype O:8), Yersinia enterocolitica subsp. enterocolit ica CECT Ref. 754, (serotype

0:9)), showing positive result.

The reactivity of VIASURE Shigella /EIEC Reaction mix , was evaluated against  Shigella dysenteriae, Shigella flexneri,

Shigella boydii and Shigella sonnei , showing positive result.
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The reactivity of VIASURE Cryptosporidium, Giardia & E. histolytica Reaction mix , was evaluated against

Cryptosporidium parvum , Giardia lamblia and Entamoeba histolytica  strain DS4-868, showing positive result.

The reactivity of VIASURE Norovirus Gl + GIl Reaction mix , was evaluated against  Norovirus Gl (genotypes Gl.1,
Gl.3, GL.7, GI.8 and GI.Pb ) and Norovirus Gll (genotypes GIl.1, GII.2, GII.3, Gll.4, Gll.4 New Orleans 2009, Gll.4
Sydney 2012, GII.5, Gll.6, GIl.7, GII.10, GII.12, GII.13, GII.16, GII.17, GII.21, Gll.b, GII.P4, GII.P17, GII.P21, GII.P16_Gll.4
2012 recombinant, GII.P16_GII.2 recombinant, Gll.Pe, G Il.Pe_G 11.4 and GII.Pg_GIl.1 ), showing positive result.

The reactivity of VIASURE Rotavirus Reaction mix , was evaluated against human Rotavirus A strain ATCC® VR -
2018TM (VP7 serotype 1 (G1l)) and Rotavirus genotypes G1P[8], G2P[4], G2P[8], G3P[8], G4P[8], G1+G3P[8,
]G6P[8], GOP[8], G10+G12P[8], G12P[8] and G -UDPI[8] strains, showing positive result.

The react ivity of VIASURE Adenovirus Reaction mix , was evaluated against Human Adenovirus 40 strain Dugan,
Human Adenovirus 41 strain Tak, Human Adenovirus Type 31 strain 1315/63, Human Adenovirus type 1, Human

Adenovirus 2 strain Adenoid 6 and Human Adenovirus 5, Human Adenovirus type 6 , showing positive result.

The reactivity of VIASURE Astrovirus Reaction mix , was evaluated against human Astrovirus serotypes | -VIII, showing

positive result.

The reactivity of VIASURE Sapovirus Reaction mix , was evaluated against  Sapovirus genotypes Gl.1, Gl.2, GI.3,
Gll.1, Gll.2, GlI.3 and OH8021/2008/JP -like (putative GI.5) , showing positive result.
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ANNEX 1
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I

COMPATIBILITYWITH THEBMOST COMMON REAL TIME PCR EQUIPMENT

Low profile strips can be used in all PC R thermocyclers equipped

with a low profile block, like the systems listed in

table A.1. High profile strips can be used in all PCR thermocyclers equipped with a high or regular profile block,

like the systems listed in table A.2. If you do not find your t

supplier.

hermocycler in the list below, please

contact with  your

Table A.1 LOW PROFILE BLOCK THERMOCYCLERS

Table A.2 HIGH PROFILE BLOCK THERMOCYCLERS

Manufacturer

Model

Manufacturer

Model

Agilent Technologies

AriaMx/AriaDx Real -Time PCR System

Abbott

Abbott m2000 RealTime System

Applied Biosystems

7500 Fast Real-Time PCR System @)

Applied Biosystems

7300 Real-Time PCR System ()

Applied Biosystems

7500 Fast Dx Real-Time PCR System @)

Applied Biosystems

7500 Real-Time PCR System

Applied Biosystems

Quant Studi oE -ell KastF |

Applied Biosystems

7900 HT RealTime PCR System (%)

Applied Biosystems

Quant Studi oEwebBFast| e x

Applied Biosystems

ABI PRISM 7000©)

Applied Biosystems

Quant Studi oEwellFagt!| e x

Applied Biosystems

ABI PRISM 7700

Applied Biosystems Quant St u dFastREal-Bme PCR

Applied Biosystems

Quant Studi oE el K FI ¢

System
Applied Bi t ; Eal- PCR o
pplied Biosystems Quant St u FastREal-Bime PC Applied Biosystems Quant Studi oEweb FI ex
System
Applied Biosystems St epOne Pl -Timé&PCR Syatém ® Applied Biosystems Quant Studi oBwell Fl ex

Applied Biosystems St e p On e E-TilRePLR System ®

Applied Biosystems

Quant St udi oTime PCRRSystem

Applied Biosystems Vii AE 7 FTase PCRRSgstein

Applied Biosystems

Quant St udi oTime PCRRSystem

BIONEER ExicyclerE 96

Applied Biosystems

Vi i AE 7TimBRBGCRISystem

CFX96™/ CFX96™|VD Real-Time PCR

Bio-Rad Detection System Analytik Jena Biometra TOptical
Bio-Rad Mini Opticon T Real-Time PCR Detection Analytik Jena Biometra gTOWER 2.0
System ©
Cepheid SmartCycler® © BIONEER ExicyclerE 96
Qiagen Rotor-Gene® Q @ Bio-Rad CFng;Zzfii\évgl:/;;:;iﬁmZ?z?evr:e" Vb
Roche LightCycler ®480 Real -Time PCR System 4 Bio-Rad iCycler iQ ™ Real-Time PCR Detection System
Roche LightCycler ®96 Real -Time PCR System ¢ Bio-Rad iCycler iQ ™5 Real-Time PCR Detection System
Roche Cobas z480 Analyzer Bio-Rad MyiQ ™ Real-Time PCR Detection System ©)
Bio-Rad MyiQ ™2 Real-Time PCR Detection System ©)
Cepheid SmartCycler® @

(1) Select RaSemdafipeed 0

(2)See Annex 3 to check optical measurement exposure setting.
(3)The product should be reconstituted following the
appropriate procedure (see Test Procedure) and transferred

into the specific Rotor -Gene® Q or SmartCycler® tubes.

(4)Shell Frame grid plate which fits in these Roche gPCR Sy  stem
is necessary.

(5)No detection in Cy5 channel

(6)Detection in FAM and HEX channels only.

Table A1/A2. Compatible low and high profile Real Time PCR systems.
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DNA-Technology

DTprime Real -time Detection Thermal Cycler @

DNA-Technology

DTlite Real-Time PCR System

Eppendorf

Mastercycler ™ep realplex

Qiagen

Rotor-Gene® Q ®

Stratagene / Agilent
Technologies

Mx3000PE Real Time P

Stratagene / Agilent
Technologies

Mx3005PE Real Time P

VIASURE

VIASURE 48 Real Time PCR Systent2

VIASURE

VIASURE 96 Real Time PCR Systeni?
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ANNEX 2

DETECTION CHANNELS FOR THE MOST COMMON REAL TIME PCR EQUIPMENT

The fluorescence detection channels for some of most common Real Time PCR Thermocyclers are specified in
Table A3.
REALTIME PCR VIASURE DETECTION
THERMOCYCLER| CHANNEL CHANNEL OBSERVATIONS
FAM FAM Some wells may have abnormally drifting RFU values during the initial few cycles of a run
BoRad CFX HEX HEX showing a non -sigmoidal ascendant line. If you see this effect, in the Settings menu, select
ROX ROX the option Apply Fluorescence Drift Correction for Baseline Settings to correct it.
Cy5 Cy5
FAM FAM Passive reference option for ROX must be none. Some wells may have abnormally drifting
ABI 7_500 HEX VIC RFU values during the initial few cycles of a run showing anon  -sigmoidal ascendant line. If
B'ioc\)zstf;jms ROX ROX you see this effect, please modify the baseline: Select the Start Cycle and End Cycl e
Cy5 Cy5 values so that the baseline ends before significant fluorescence is detected.
FAM 465/510
Roche HEX 533/580 Colour Compensation is required
Lightcycler®480ll ROX 533/610
Cyb 618/660
FAM Channel 1
Smartcycler® HEX Channel 2
Cepheid ROX Channel 3
Cy5 Channel 4
FAM FAM
Abbott m2000rt HEX vie
ROX ROX
Cy5 Cy5
FAM FAM
Mx3000P™ HEX VIC ‘ ‘
Mx 3005P™ Passive reference option for ROX must be none
Stratagene ROX ROX
Cy5 Cy5
FAM FAM
AriaMx HEX HEX
Agilent ROX ROX
Cy5 Cy5
FAM Green
Rotor-Gene®Q HEX Yellow In the Channel Setup, click on the "Gain Optimisation" button and then go to "Optimise
Qiagen Acquaring”. The fluorescence Target Sample Range has to be between 5 and 10 FI for
ROX Orange each channel. Also select the option "Perform Optimisation Before 1st Acquisition".
Cy5 Red
EAM Green I'n the o0Run Profiled menu, introduce the cofi
Mic Real Time HEX Yellow (Standard TAQ (v3)), Volume (20 ul) and the appropriate thermal profile.
PCR Cycler I'n the o0Cyclingdé window, select the O0Acquire
bms ROX Orange them. Use the default o0Gaindé values for each
Cy5 Red 10, Red = 10)
FAM FAM
Exicycl e HEX JOE
BIONEER ROX ROX
Cy5 Cy5

Table A3: Detection fluorescence channels of
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ANNEX 3

OPTICAL MEASUREMENT EXPOSURE SETTING

Optical measurement parameters of some thermocyclers must be adjusted to be suitable for operation with

0VI ASURE Real Ti me PThiRas§aghasbedn ivaidatekwith tsedollowings et exposition values:

- DTprime Real-time Detection Thermal Cycler (DNA -Technology) and VIASURE 96 Real Time PCR System
(CerTest Biotec S.L.): FAM channel -500%, HEX channel 0 1000, ROX channel & 1000 and Cy5 channel - 1000.

- DTlite Real-Time PCR System (DNA-Technology) and VIASURE 48 Real Time PCR System (CerTest Biotec S.L.):
FAM channel - 500, HEX channel - 500, ROX channel 6500 and Cy5 channel - 500.

*If the result in channel FAM is not as expected , there are no amplific ations or high background noise is observed,

please lower the exposure  values indicated above to 150.
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ESPANOL

1. Uso previsto

VIASUREGastro intestinal Panel | Real Time PCR Detection Kit esté disefiado para la identificacion y  diferenciacion
especifica de Salmonella , Campylobacter y/o Yersinia enterocolitica ; Shigella/EIEC; Cryptosporidium, Giardia
lamblia y/o Entamoeba histolyica;  Norovirus Gl y/o Norovirus Gll (NoV); Rotavirus (RV); Adenovirus (AdV);
Astrovirus (AstV); y/o Sapovirus (SaV) en muestras de heces humanas procedentes de pacientes con signos y
sintomas de infeccion gastrointestinal . El uso previsto del test es facilitar el diagnéstico de infeccion producida

por Salmonella , Campylobacter y/o Y. enterocolitica ; Shigella/EIEC; Cryptosporidium, G. lamblia  y/o E. histolyica;
NoV Gl y/o NoV GlI; RV; AdV; AstV; y/o SaV  en combinacion con factores de riesgo s clinicos y epidemioldgicos.
EI RNA/DNA es extraido a partir de muestras clinicas, amplificado posteriormente mediante PCR a tiempo real y
detectado utilizando oligonucledtidos especificos y una sonda marcada con una molécula fluorescente y otra

apantalla dora ( quencher ) para detectar Salmonella, Campylobacter y Y. enterocolitica ; Shigella/EIEC;
Cryptosporidium, G. lamblia y E. histolyica; NoV Gl y NoV GlI; RV; AdV; AstV;y SaV .

2. Introduccién y explicaciéon

Virus, bacterias y / o parasitos pueden causar gastroenteritis, una inflamacion del tracto gastrointestinal que
afecta tanto al estbmago como al intestino delgado. Las infecciones gastrointestinales son autolimitadas y se
resuelven en pocos dias. Sin embargo, en un entorno sanitario y en poblaciones es pecificas (recién nacidos /
lactantes, pacientes inmunocomprometidos o poblaciones de personas mayores), son potencialmente graves.

Por lo tanto, el diagnostico rapido, el tratamiento adecuado y las medidas de control de infecciones son

particularmente imp  ortantes en estos contextos.

El género Salmonella esta dividido taxonémicamente en 6 subespecies de Salmonella entérica y en Salmonella
bongori . Salmonella causa dos tipos de enfermedades: fiebre entérica (tifoidea) y gastroenteritis aguda,
comunmente llam ada salmonelosis. La transmision de la  Salmonella se da a través de comida contaminada
(aves de corral, productos avicolas, ternera, cerdo, huevos, leche y mariscos), agua o a través del contacto con

animales infectados. Los pacientes infectados con Salmonella con frecuencia, sufren nauseas, vomitos, dolor

abdominal, dolores musculares, fiebre, diarrea intensa y /o dolores de cabeza.

El género Campylobacter consta de 26 especies, 2 especies provisionales y 9 subespecies. Las especies de
Campylobacter mas c omunmente asociadas con enfermedades humanas son C. jejuni y C. coli, pero existen
otras especies que también pueden causar infecciones en humano. Las aves de corral son la mayor fuente de
transmision de Campylobacter a humanos. Otros factores de riesgo in  cluyen el consumo de productos de origen
animal y agua, el contacto con animales e incluso la transmisién de persona a persona (via fecal -oral 0 a través
de vomitos). La infeccion por ~ Campylobacter causa gastroenteritis caracterizada por fiebre, vomitos, d olores de

cabeza y dolor abdominal con diarrea acuosa o con sangre, de una duracion media de 6 dias.

El género Yersinia incluye tres especies patégenas en humanos y animales: Yersinia enterocolitica , pestis y
pseudotuberculosis . Hay seis biotipos de Y. enterocolitica ; cinco de los cuales se consideran patdgenos en

humanos (biotipos 1B, 2, 3, 4 y 5). Ademas, hay 60 a 70 serotipos, entre los cuales O: 3, O: 9, O: 8, O: 5,27 estan
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asociados con enfermedad en seres humanos. Yersinia enterocolitica es un patége no de transmisién alimentaria
y sus manifestaciones clinicas suelen incluir nauseas, vomitos, dolor abdominal, diarrea y fiebre. Hay indicios
claros de que los alimentos de origen animal especialmente los productos de carne de cerdo y lacteos son los

respo nsables de las infecciones humanas.

Shigellosis es un tipo de disenteria bacilar caracterizada por una diarrea severa que contiene sangre y moco. La
enfermedad es causada por cualquiera de las cuatro especies de Shigella (S. dysenteriae, S. flexneri, S. bo ydii y
S. sonnei), por Escherichia coli enteroinvasiva (EIEC). De hecho la diferenciacion de Shigella y E. coli
enteroinvasiva es complicada debido a la capacidad para causar disenteria usando el mismo método de

invasion. Shigellosis es una enfermedad transmitida frecuentemente por alimentos, especialmente en comidas

que requieren procesamiento y/o se preparan a pa rtir de productos crudos o cocidos previamente sin
recalentar. La baja dosis infectiva (10 células), permite que la enfermedad pueda propagarse eficazmente por

los alimentos o el agua infectada y también mediante el contacto entre personas.

Cryptosporidium puede transmisirse por varias vias: contacto persona a persona y con animales de compafiia

y/o de granja, asi como ingestion de alimentos, aguas potables y aguas para uso recreativo contaminados.

Cryptosporidium puede estar presente de forma asintomatica o causar diarrea y malestar abdominal con
pérdida de peso y mala absorcién. La infeccién por Giardia lamblia tiene lugar por transmision fecal -oral, a
través del contacto directo o por ingestion de agua o comida contaminada. La diarrea es el principal sinto ma

de esta enfermedad pero las manifestaciones clinicas varian, desde infecciones asintomaticas a diarreas

agudas, calambres abdominales, hinchazoén y flatulencia a menudo acompafiadas de nauseas y pérdida de

peso. La enfermedad transmitida por Entamoeba his tolytica se propaga principalmente por agua o comida
contaminada con quistes pero también puede transmitirse de persona a persona por via feco -oral. Las
caracteristicas clinicas de la amoebiasis van desde una colonizacion asintomatica (90% de los casos) ha sta una
disenteria amebiana (dolor estomacal, nduseas o vomitos y diarrea severa hemorragica y fiebre) o enfermedad

invasiva extraintestinal, mas cominmente en forma de abscesos hepaticos.

Norovirus (NoV) pertenece a la familia de Caliciviridae y se consid era la principal causa de gastroenteritis aguda

no bacteriana en todos los grupos de edad en todo el mundo. NoVs se clasifican en seis genogrupos distintos
(GI-GVI) basados en el arbol filogenético inferido por la comparacion de la secuencia peptidica comp leta de
VP1. En particular, los genogrupos Gl, Gll y GIV infectan a los seres humanos. Tras un periodo de incubacion de

12 a 48 h, la enfermedad causada por Norovirus se caracteriza por vomitos en proyectil, diarrea sin sangre,
nauseas, calambres abdominal esy fiebre de bajo grado. Los Norovirus pueden infectar a los humanos a través

de mudltiples vias, incluyendo la via oral, transmitida a través del contacto con la materia fecal o por
aerosolizacion de los vémitos de las personas infectadas, asi como las s uperficies contaminadas, los alimentos o

el agua.

La infeccion por Rotavirus (RV) es la principal causa en todo el mundo de la gastroenteritis severa en bebes y

nifios menores de 5 afos. El género Rotavirus pertenece a la familia Reoviridae . Rotavirus se pu eden dividir en 7
grupos distintos (A -G). Los serogrupos de Rotavirus A -C son patégenos humanos, aunque Rotavirus A produce
mas del 90% de las infecciones. La principal via de transmision es la fecal -oral debido a la contaminacion de

comida, agua u objetos . Los sintomas caracteristicos son vémitos, diarrea acuosa y dolor abdominal
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Los Adenovirus pertenecen a la familia Adenoviridae de virus no encapsulados de DNA bicatenario (dsDNA).
Existen mas de 50 serotipos inmunolégicamente diferenciados de Adenovirus humanos agrupados en 6 especies
(AdVH -A hasta AdVH -F) que pueden causar infecciones en seres humanos que van desde enfermedades
respiratorias (principalmente AdvH -By C), y conjuntivitis (AdVH -B y D), hasta gastroenteritis (serotipos AdVH -F40y
41). Adici onalmente a estos ultimos, los serotipos AdVH 31, 12, 18, 1, 2, 5y 6 se han visto también asociados con
diarrea aguda. Aunque las caracteristicas epidemiolégicas de Adenovirus varian por tipo, todos se transmiten

por contacto directo o por via fecal -oral y son considerados patégenos para todos los grupos de edad de la
poblacién independientemente de la edad, especialmente para los nifios. De hecho, estos virus son altamente

infecciosos y unas pocas particulas virales son suficientes para causar infeccion.

Los Astrovirus humanos (HAtVs) pertenecen a la familia Astroviridae . Los 8 serotipos clasicos de HAstVs
representan el 2 -9% de todas las gastroenteritis agudas no bacterianas en nifios de todo el mundo, aunque
también han sido registradas infecciones en adul tos sanos, personas mayores Yy pacientes
inmunocomprometidos. Tipicamente, la infeccion por HAstV induce una diarrea leve y acuosa que durade 2 a 3

dias, junto con vomitos, fiebre, anorexia y dolor abdominal. La infeccién se transmite fundamentalmente a tr avés
de la via fecal -oral, a pesar de que los alimentos y el agua pueden actuar como vehiculos de transmision de

virus entéricos humanos.

Los Sapovirus (SaV), anteriormente conocidos como "virus Sapporo -like," pertenecen a la familia  Caliciviridae vy
causan gastroenteritis aguda en humanos y ganado porcino. Se han descrito 15 genotipos agrupados en cuatro
genogrupos (Gl.1 a GL.8, GIl.1 a GII.5, GIV, y GV) como causantes de infeccién en seres humanos. SaV se
considera una causa importante de gastroenteritis e n nifios menores de 5 afios de edad, mientras que en los
adultos su importancia es menor. Los sintomas clinicos de infeccion por sapovirus se cree que son mas leves que

los sintomas asociados con norovirus, que incluyen diarrea acuosa leve o aguda, calambres en el estomago,
nauseas, vomitos y ocasionalmente fiebre. SaVs se pueden transmitir a través de la via fecal -oral a partir de agua

y alimentos contaminados, asi como por contacto de persona a persona.

El cultivo, la deteccién de antigeno, la microscopia s e han considerado los métodos gold standard para el
diagndstico de estos patdgenos, sin embargo, requiere mucho tiempo y no es muy sensible. El ensayo de PCR en
tiempo real requiere menos mano de obra y tiene mayor sensibilidad y especificidad, por lo que es una

alternativa atractiva.

3. Procedimiento

VIASUREGastrointestinal Panel | Real Time PCR Detection Kit esta disefiado para el diagnostico de Salmonella ,
Campylobacter y/o Y. enterocolitica ; Shigella/EIEC; Cryptosporidium, G. lamblia  y/o E. histolyica; NoV Gl y/o NoV
Gll; RV; AdV; AstV; y/o SaV en muestras de heces humanas . Tras el aislamiento del DNA, la identificacion de AdV,
Salmonella , Campylobacter y/o Y. enterocolitica ; Shigella/EIEC; Cryptosporidium, G. lamblia  y/o E. histolyica se
realiza med iante la amplificacion de una regién conservada de los genes especificos (Tabla 1) utilizando
oligonucledtidos especificos y sonda s marcada s con fluorescencia . Tras el aislamiento de RNA, la deteccién de
virus de RNA ((NoV GI y NoV Gl , RV, AtV; y SaV) se realiza mediante una RT en tiempo real en el que la
transcripcion inversa y la posterior amplificacion de la secuencia diana especifica se producen en el mismo

pocillo . Tras el aislamiento del RNA, se sintetiza el DNA complementario a la sec uencia diana gracias a la
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retrotranscriptasa o transcriptasa inversa. Posteriormente la identificacion se lleva a cabo mediante la reaccién
en cadena de la polimerasa utilizando oligonucle6tidos especificos y una sonda marcada con fluorescencia
que hibrida n con una region diana conservada de los genes especificos . (Tabla 1, Patégenos detectados en

cada tubo de reaccion y genes diana)

La tira de 8 pocillos de VIASURE Gastrointestinal Panel I Real Time PCR Detection Kit contiene en cada tubo las

siguientes mezclas de reaccion para la deteccion de las dianas especificas (Tabla 1).

Codigo | Controles Mezcla de reaccion localizada dentro de cada pocillo

Pat6genos y genes diana

O
Salmonella, Campylobacter & Y. enterocolitica
1 SCY Cl Salmonella (gen invA), Campylobacter (gen 16S rRNA) y
Yersinia enterocolitica  (gen ail, si esté presente)
Shigella/EIEC
2| SHY cl Shigella/EIEC (gen ipaH)

\—,
7\

Cryptosporidium, Giardia & E.  histolytica

3 KGE Cl Cryptosporidium , Giardia lamblia y Entamoeba histolyica
(gen 18S rRNA)

Norovirus Gl + GlI

4 NOR Cl Norovirus Gl and GIlI (region conservada de ORF1-ORF2
junction)
Rotavirus

5 RTV cl Rotavirus (gen NSP3

O]01010

Adenovirus

\=

AR
o

ADV Cl -
Adenovirus (gen hexon)
Astrovirus
7 ATV Cl - — : —
Astrovirus (region conservada de la regién gendmica
pg ORF1b)
Sapovirus
8 | SAV cl : :
Sapovirus (regién conservadade  ORF1)
Table 1. Gastrointestinal Panel | 8-well strips incluidas in VIASURE Gastrointestinal Panel | Real Time PCR Detection Kit. Mezcla de reaccion
localizada dentro de cada pocillo, patdgenos detectados y genes diana . Cl, Control interno Observe que el primer pocillo de la tira esta

marcado por el agujero en la esquina superior derecha.

VIASUREGastrointestinal Panel | Real Time PCR Detection Kit aprovecha la actividad 5~ exonucleasa de la DNA -
polimerasa. Durante la amplificacion del DNA, esta enzima hidroliza la sonda unida a la secuencia de DNA
complementaria, separando el fluoréforo del quencher . Esta reaccion genera un aumento en la sefial
fluorescente proporcional a la cantidad de DNA diana. Esta fluorescencia se puede monitorizar en equipos de

PCR a tiempo real.

VIASUREGastrointestinal Panel | Real Time PCR Detection Kit contiene en cada pocillo todos los componen tes
necesarios para llevar a cabo la PCR a tiempo real (cebadores/sondas especificos, dNTPS, tampon, polimerasa,
retrotranscriptasa) en formato estabilizado, asi como, un control interno para descartar la inhibicién de la

actividad polimerasa. Cada dianad e DNA/RNA se amplifica y detecta en canales especificos (FAM, HEX, ROX y
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Cy5) y el control interno (CI) en el canal HEX, VIC o JOE (si esta presente)
(Tabla 5).

(seleccionar el canal de deteccion

segun el equipo utilizado, ver Anexo 2)

4. Reactivos suministra dos

VIASURE Gastrointestinal Panel | Real Time PCR Detection Kit incluye los siguientes materiales y reactivos

detallados enla sTablas2y 3:

Reactivo/Material Descripcién Color Cantidad
Una mezcla de enzimas, cebadores -
Gastrointestinal Panel | sondas, tamp6n, dNTPs, Blanco 6/12 tiras de 8
8-well strips estabilizadores y Control interno  en pocillos
formato estabilizado
. Solucién para la reconstitucion del .
Rehydration Buffer P . Azul 1vialx 1.8 mL
producto estabilizado
Gastrointestinal Panel | cDNA /DNA sintético liofilizado no . .
. . . Rojo 1 vial
Positive Control infeccioso
Negative control Control negativo Morado 1vial x 1 mL
Water RNAse/DNAse free Agua libre de RNAsa/DNAsa Blanco 1vial x 1 mL
. Tapones opticos para sellar los pocillos 6/12 tiras de 8
Tear-off 8 -cap strips P P P . o P Transparente
durante el ciclo térmico tapones

Tabla 2. Reactivos y materiales proporcionados en VIASURE

Gastrointestinal Panel |

Real Time PCR Detection Kit con Ref. VS -GP0112L y

VS-GP0O112H.
Reactivo/Material Descripcién Color Cantidad
Una mezcla de enzimas, cebadores -
i i sondas, tampdn, dNTPs,
Gastrointestinal Panel | S p _ Blanco 1 placa
96-well plate estabilizadores y Control interno en
formato estabilizado
. Solucién para la reconstitucion del .
Rehydration Buffer P . Azul 1vialx 1.8 mL
producto estabilizado
Gastrointestinal Panel | cDNA /DNA sintético liofilizado no . .
. . . Rojo 1 vial
Positive Control infeccioso
Negative control Control negativo Morado 1vialx 1 mL
Water RNAse/DNAse free Agua libre de RNAsa/DNAsa Blanco lvialx 1 mL
. Tapones opticos para sellar los pocillos 12 tiras de 8
Tear-off 8 -cap strips P P P . P P Transparente
durante el ciclo térmico tapones

Tabla 3. Reactivos y materiales proporcionados en VIASURE

VS-GPO113H.

5. Material requerido y no

La siguiente lista incluye los materiales que se requieren para el uso pero que no se incluyen en VIASURE

Gastrointestinal Panel |

Gastrointestinal Panel |

suministrado

Real Time PCR Detection Kit.

1 Equipo de PCR a tiempo real (termociclador).

1 Kitde extrac cion de RNA/DNA.
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Centrifuga para tubos de 1.5 mL. y para tiras de tubos de PCR o placas de 96 pocillos (si esta disponible).
Vortex.
Micropipetas (0.5 -20 uL, 20-200 pL).

Puntas con filtro.

= =4 -4 -—a -a

Guantes desechables sin polvo.

VIASUREGastrointestinal Panel | Real Time PCR Detection Kit ha sido validado en los siguientes equipos: Applied
Biosystems 7500 Fast Real-Time PCR System, Bio-Rad CFX96E Real-Time PCR Detection System, Agilent
Technologies AriaMx Real -Time PCR System, DNA-Technol ogy DTprime Real -time Detection Thermal Cycler, DNA -
Technology DTlite Real -Time PCR System, Rotor-Gene® Q (Qiagen), SmartCycler® (Cepheid), Roche Molecular
Diagnostics Cobas z480 Analyzer, VIASURE 48 Real Time PCR System y VIASURE 96 Real Time PCR SystenCuando
se utiliza el equipo Applied Biosystems 7500 Fast con tiras, se recomienda colocar el soporte adecuado para

reducir el riesgo de aplastar el tubo (Ref. PN 4388506).

Para verificar la compatibilidad de los termocicladores, consulte el Anexo 1, para v erificar los canales de
deteccion mas comunes, consulte el Anexo 2 y para verificar la configuracion de la exposicion de medicion

Optica, ver Anexo 3.

6. Condiciones de transporte y almacenamiento

1 El transporte y almacenaje de los kits puede realizarse de 2 -40°C hasta la fecha de caducidad indicada en
la etiqueta.

1  Almacenar el control positivo a -20°C tras su re-suspension. Se recomienda separar en alicuotas para
minimizar los ciclos de congelacion y descongelacion. Se ha validado la estabilidad del control po sitivo tras

6 ciclos de congelacion y descongelacion.

1 Proteger los componentes de la luz.
7. Precauciones para el usuario

1 El producto esta destinado para uso exclusivo de usuarios profesionales, como profesionales o técnicos de
laboratorio y sanitarios, entr enados en técnicas de biologia molecular.
No se recomienda usar el kit después de la fecha de caducidad.
No utilizar los reactivos si los sobres o las bolsas que protegen los tubos estan abiertos o dafiados en el
momento que se reciben.

1 No utilizar los tubo s de reaccién si el material desecante que se incluye en cada sobre de aluminio no esta
0 esté dafado.

1  No retirar el material desecante de los sobres de aluminio que contienen los tubos de reaccién una vez
abiertos.
Cerrar los sobres de aluminio que proteg  en los tubos de reaccion con el cierre zip inmediatamente después
de cada uso (si esta disponible,  Ref. VS.GP0113L y VS-GP0113H). Antes de cerrar los sobres eliminar cualquier
exceso de aire.
No utilizar los tubos de reactivos si el aluminio  protector esta roto o dafiado.

No mezclar reactivos de diferentes sobres y/o kits y/o lotes y/u otro proveedor.
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1 Proteger los reactivos de la humedad. Una exposicién prolongada a la humedad puede afectar al
rendimiento del producto.

1 Aseqgurese de colocar lat _ira en la direccién correcta. El primer pocillo estd marcado con un agujero en la

esquina superior derecha. Tenga cuidado de no invertir |a tira durante todo el proceso de PCR.

1 Disefiar un flujo de trabajo unidireccional. Se debe comenzar en el area de extr accion y después pasar al
area de amplificacion y de deteccion. No poner en contacto las muestras, equipos y reactivos utilizados en
un area con la zona en la que se realiz6 el paso anterior.

1 Seguir las Buenas Practicas de Laboratorio. Use ropa protectora, guantes de uso desechables, gafas y
mascarilla. No comer, beber o fumar en el area de trabajo. Una vez terminada la prueba, lavarse las
manos.

1 Las muestras deben ser tratadas como potencialmente infecciosas asi como los reactivos que han estado
en contact o con las muestras y deben ser gestionadas segun la legislacién sobre residuos sanitarios
nacional. Tome las precauciones necesarias durante la recogida, almacenamiento, tratamiento y
eliminacion de muestras.

1 Se recomienda la descontaminacién periddica de los equipos usados habitualmente, especialmente
micropipetas, y de las superficies de trabajo.

1 Consulte las hojas de seguridad, previa solicitud.
8. Procedimiento del test

8.1. Preparaciéon de la muestra

Las muestras de heces se deben recoger en recipientes limpios y deben ser procesadas con la mayor brevedad

posible para garantizar la calidad de la prueba. Se recomienda el uso de muestras frescas.

Para conservar durante un tiempo prolongado, las muestras pueden congelarse a  -20°C. En este caso, la
muestra debe descongelarse totalmente y alcanzar la temperatura ambiente para poder utilizarla en la prueba.
No se recomiendan ciclos de congelacion y descongelacion. Homogenizar la muestra vigorosamente antes d e

su preparacion.

Realizar la preparacién de la muestra de acuerdo con las recomendaciones que aparecen en las instrucciones

de uso del kit de extraccion utilizado
8.1.1. Extraccion de RNA/DNA

Para la extraccion de  RNA/DNA a partir de muestras de heces humanas puede utilizar su sistema optimizado de
rutina manual o automatico. Ademas, se puede usar cualquier kit de extraccion de RNA/DNA disponible en el

mercado y seguir las instrucciones de uso del fabricante . Los siguientes kits de ext raccién han sido validados:

Viasure RNA-DNA Extraction kit (VIASURE), recomendado
QlAamp DNA Mini kit (QIAGEN).

QlAamp DNA Stool Mini Kit (QIAGEN).

QlAamp MinElute Virus Spin Kit (QIAGEN).

= =4 -4 -4 -a

QlAamp Viral RNA Mini Kit (QIAGEN).
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Invisorb® Spin Universal Kit (Stratec).
RIDA® Xtract (r -Biopharm).

NucleoMag® Pathogen (Macherey Nagel).
NucleoSpin® RNA Virus (Macherey Nagel).

= =4 -4 -—a -a

Maxwell® RSC Blood DNA Kit, utilizando el sistema de extraccion automatizado Maxwell® 16 instrument

(Promega).

1 MagDEA Dx SV kit, utilizando magLEAD® 6gC instrument (Precision System Science Co.)

1  ZP02011 MagPurix Viral/Pathogen Nucleic Acids Extraction Kit A, utilizando MagPurix 12A instrument (Zinexts
Life Science Corp.) (Dispositivo destinado a aislar acidos nucleicos virales ).

1 ZP02012 MagPurix Viral/Pathogen Nucleic Acids Extraction Kit B, utilizando MagPurix 12A instrument (Zinexts
Life Science Corp.) (Dispositivo destinado a aislar acidos nucleicos virales ).
NX-48 Stool RNA Kit, utilizando Nextractor® NX -48 system (Genolution) ( Dispositivo destinado a aislar RNA).

1 NX- NX-48 Stool DNA Kit, utilizando Nextractor® NX -48 system (Genolution) ( Dispositivo destinado a aislar

DNA).

8.2.  Control positivo liofilizado

El vial de Gastrointestinal Panel | Positive Control contiene una gran cantidad de copias molde por lo que se
recomienda abrirlo y manipularlo en una zona del laboratorio separada del resto de los componentes.
Reconstituir Gastrointestinal Panel | Positive Control liofilizado (vial rojo) afia diendo 200 pL de Agua libre de
RNAsa/DNAsa (vial blanco) suministrada y mezclar bien con la ayuda del vértex. Almacenar el control positivo a

-20°C tras su re-suspension. Se recomienda separar en alicuotas para minimizar los ciclos de congelacion y

descong elacion.
8.3.  Protocolo PCR

Determinar y separar el numero de tiras necesarias incluyendo las muestras y los controles. En cada serie de
muestras para cada uno de los ensayos a analizar se deben incluir un control positivo y uno negativo. Retirar el

aluminio protector de las placas o tiras. Asequrese de colocar la tira en la direccion correcta (Tabla 1). El primer

pocillo _estd marcado con un agujero en la esquina superior derecha

1) Reconstituir el nimero de  strips que sean necesarios.

Afiadir 15 pL del tampdn de rehidratacion (vial azul) en cada pocillo.

2) Anfadir muestras y controles.

Afiadir 5 L de RNA /DNA extraido de cada muestra, de Gastrointestinal Panel | Positive Control reconstituido (vial
rojo) o Negative Control (vial morado) en los 8 pocillos de cada strip y cerrar los pocillos con los tapones

suministrados. Se recomienda ce ntrifugar brevemente las tiras de 8 pocillos o las placas de 96 pocillos

Colocar la placa o las tiras en el termociclador.

3) Configurar el termociclador (para verificar la compatibilidad, consulte el Anexo 1)
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Programar el termociclador siguiendo las condiciones descritas en la siguiente tabla e iniciar el programa:

Ciclos Etapa Tiempo Temperatura
1 Retrotranscripcion 15 min 45°C
1 Desnaturalizacién inicial 2 min 95°C
Desnaturalizacién 10 seg 95°C
*® Hibridacion/Elongacion (Recogida de datos*®) 50 seg 60°C

Tabla 4. Protocolo PCR

Los datos de fluorescencia deben recogerse durante la etapa de elongacién (*) a través de los canales FAM,
ROX, Cy5 y/o HEX (JOE o VIC). Dependiendo del equipo a utilizar seleccionar el canal de deteccion adecuado

(ver Anexo 2).

Las mezclas de reaccién situadas en cada pocillo de la tira de | Gastrointestinal Panel | permite n la deteccion

especifica de cada patdgeno en los siguientes canales (Tabla 5).

Cédiao Canales
9 FAM HEX ROX Cy5
1 SCY Salmonella Control Interno Yersw_ng Campylobacter
enterocolitica
2 SHY Shigella/EIEC Control Interno - -
3 KGE Giardia lamblia Control Interno EnFamogba Cryptosporidium
histolyica

4 NOR Norovirus GlI Control Interno - Norovirus Gl
5 RTV Rotavirus Control Interno - -

6 ADV Adenovirus Control Interno - -

7 ATV Astrovirus Control Interno - -

8 SAV Sapovirus Control Interno - -

Table 5. Patégenos identificados en cada canal de

9. Interpretacion de resultados

El uso de los controles positivo y negativo

el control negativo

positivo de | Gastrointestinal Panel |

de la sefial del control interno para verificar el correcto funcionamiento de la mezcla de amplificacién

de cada pocillo

de las muestras se realiza con el software propio

instrucciones de uso del fabricante.

Una muestra se considera positiva, si el valor Ct obtenido es m

gréafica de amplificacion. En ocasiones, la deteccion d

de cada pocillo de la tira

deteccion.

de la tira de | Gastrointestinal Panel |

de | Gastrointestinal Panel |

y la presencia de sefial

en cada run valida la reaccién comprobando la ausencia de sefial en

. Comprobar la emisién

del equipo de PCR a tiempo real de acuerdo con las

enor de 40 y el control interno

el control interno no es necesaria, ya que la presencia de

un alto nimero inicial de copias del acido nucleico diana puede causar una amplificacién preferencial de esta

Gltima .
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Una muestra se considera negativa, si no se detecta una curva de amplificaciéon por encima del valor umbral, y
el control interno  si la presenta. La inhibicién de la reaccion de PCR puede ser excluida por la amplificacion del

control interno .

Con ayuda de la siguiente tabla, leer y analizar los resultados

Reaction
Mix

Canales

Paté
atogenos FAM

HEX ROX

FAM

1 SCY

Salmonella Positivo

Control Interno

Positivo/Negativo

Yersinia
enterocolitica

Positivo

Campylobacter

Positivo

2 SHY

Shigella/EIEC Positivo

Control Interno

Positivo/Negativo

3 KGE

Giardia lamblia Positivo

Control Interno

Positivo/Negativo

Entamoeba
histolyica

Positivo

Cryptosporidium

Positivo

4 NOR

Norovirus GlI Positivo

Control Interno

Positivo/Negativo

Norovirus Gl

Positivo

5 RTV

Rotavirus Positivo

Control Interno

Positivo/Negativo

6 ADV

Adenovirus Positivo

Control Interno

Positivo/Negativo

7 ATV

Astrovirus Positivo

Control Interno

Positivo/Negativo

8 SAV

Sapovirus Positivo

Control Interno

Positivo/Negativo

Tabla 6. Interpretacion de la muestra Positivo: curva de amplificacion. Vacio: sin curva de amplificacion

Reaction _ -
) Control Negativo Control Positivo
Mix
Amplification Amplification
wiT e
5000 22 12 T S
: / Salmonella
4000 L oot : ’// 10
Cl 5, Y n Ve
g L SRR SN . N— L e ~enterocolitica /o
1 SCY & 2 s /
2000 % Campylobacter
4
1000 2
0 — T g s b - =
o 10 20 30 40 0 10 20 30 40
Cycles Cycles
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Table 7. Amplificacién de control negativo y positivo. Experimento realizado en el equipo Bio -Rad CFX96F Real-Time PCR Detection System.

El resultado se considera invélido si se observa una gréfica de amplificacion en el control negativo o ausencia

de sefial en el pocillo del control positivo. En ese caso, se recomienda repetir el ensayo.

En caso de ausencia de la sefial de control interno en los pocillos de muestra, se recomienda repetir el ensayo

diluyendo la muestra 1:10 o repetir la extraccién para descartar posibles problemas de inhibicion.

En el caso de obtener un resultado de dudosa interpretaci on, se recomienda verificar la correcta realizacion de
cada uno de los pasos y revisar los parametros y la forma sigmoidea de la curva. Si la situacion no se resuelve, se
recomienda repetir el ensayo, preferiblemente por duplicado. El resultado de la prueb a debe ser evaluado en el

contexto del historial médico, los sintomas clinicos y otras pruebas de diagndstico por un profesional de la salud.

10. Limitaciones del test

1 Elresultado de la prueba debe ser evaluado en el contexto del historial médico, los sintoma s clinicos y otras
pruebas de diagndstico por un profesional de la salud.

1 Este ensayo se podria utilizar con diferentes tipos de muestras, aunque sélo ha sido validado con muestras
fecales humanas.

El correcto funcionamiento de la prueba depende de la cali dad de la muestra; el  acido nucleico  deber ser
extraido de forma adecuada de las muestras clinicas. Una forma inadecuada de recoleccion, almacenaje
ylo transporte de las muestras puede dar lugar a falsos negativos.

1 Se puede detectar un bajo nimero de copia s molde diana por debajo del limite de deteccion, pero los
resultados pueden no ser reproducibles.

1 Existe la posibilidad de falsos positivos debido a la contaminacién cruzada con Salmonella , Campylobacter
ylo Yersinia enterocolitica ; Shigella/EIEC; Cryptos poridium, Giardia lamblia y/o Entamoeba histolyica;

Norovirus Gl y/o Norovirus GlI; Rotavirus; Adenovirus; Astrovirus; y/o Sapovirus ya sea por muestras que
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contienen altas concentraciones de

productos de PCR de reacciones anteriores.

11. Control de calidad

VIASUREGastrointestinal Panel | Real Time PCR Detection Kit contiene controles positivo y negativo que deben ser

incluidos en cada ensayo para interpretar correctamente los resultados

pocillo confirma el correcto funcionamiento de la técnica.

12. Caracteristicas del test

12.1. Sensibilidad y especificidad clinica

Salmonella, Campylobacter & Y. enterocolitica
sintomaticos. Los resultados se compararon con los obtenidos por un kit de PCR a tiempo real comercial

(ORI DAEGENE Bact er i-BiopharBi}Ypara | SalPanella ly Gampylobacter

Los resultados fueron los siguie ntes:

Reaction mix

VIASURE Real Time PCR Detection Kits

RNA/DNA molde diana o por contaminacion por arrastre a

. Ademas, el control interno (Cl) en cada

se evalu 6 con 400 muestras fecales de pacientes

RIDAPGENE Bacterial Stool Panel (r -Biopharm)

Salmonella, Campylobacter & Y. b : Total
enterocolitica Reaction mix i 20 1%# 21
- 0 379 379
Total 20 380 400
Tabla 8. Comparativa de resultados para Salmonella

*La baja cantidad de DNA molde detectado en estas muestras

utilizado, por lo que se pueden producir resultados positivos aleatorios.

# Por otro lado, esta muestra result6 positiva por cultivo para

Salmonella G.

fecales esta por debajo del limite de deteccion del método

RIDAPGENE Bacterial Stool Panel (r -Biopharm)

Salmonella, Campylobacter & Y. + — Total
enterocolitica Reaction mix + 58 13 71

- 0 329 329

Total 58 342 400

Tabla 9. Comparativa de resultados para

*La baja cantidad de DNA molde detectado en estas muestras

Campylobacter

utilizado, por lo que se pueden producir resultados positivos aleatorios.

# Por otro lado, estas 13 muestras han sido evaluadas por un kit

spp QIAGEN), confirmando nuestros resultados.

fecales esta por debajo del limite de deteccion del método

comercial de PCR en tiempo real (Mericon

RIDA®GENE Bacterial Stool Panel (r -Biopharm)

+ -
Salmonella, Campylobacter & Y. ; 2 0 ToA:[aI
enterocolitica Reaction mix - o 396 396
Total 4 396 400

Tabla 10. Comparativa de resultados para

IU-GP0Olenes 1119 rev.04
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Un total de 307 muestras de heces de pacientes sintomaticos fueron probados usando Shigella /EIEC Reaction

mix . Shigella/EIEC se detecté Unicamente en 1 muestra Shigella/EIEC positiva. Este resultado fue confirmado con
el obtenido por el Kit de PCR a tiempo real comercial: RIDA®GENE EHEC/EPEC (r

diferencia EHEC, STEC (EHEC), EPEC,Shigella dysenteriae tipo 1y Shigella/EIEC.

-Biopharm), que detecta y

Se evaluaron 172 muestras fecales de pacientes sintomaticos utilizando Cryptosporidium , Giardia & E. histolytica

Reaction mix . Estos resultados se compararon con los obtenidos por dos kit de PCR a tiempo real comercial

(RIDA®GENE Parasitic Stool Panel Il (r-Biopharm) 6 FTD Stool parasites (fast -track DIAGNOSTICS)).

Los resultados fueron los siguientes:

RIDAPGENE Parasitic Stool Panel Il (r -Biopharm) +
FTD Stool parasites (fast-track DIAGNOSTICS)

Cryptosporidium, Giardia & E. + - Total
histolytica Reaction mix + 38 3*# 41

- 1# 130 131

Total 39 133 172

Tabla 11. Comparativa de resultados

# Estas 4 muestras han sido evaluadas por un ensayo adicional basado en

confirmando nuestros resultados

* La baja cantidad de

utilizado, por lo que se pueden producir resultados positivos aleatorios.

para Cryptosporidium

DNA molde detectadas en estas muestras

PCR a tiempo real (Hadfield et al., 2011),

fecales esta por debajo del limite de deteccion

RIDA®GENE Parasitic Stool Panel Il (r -Biopharm) +
FTD Stool parasites (fast-track DIAGNOSTICS)

Cryptosporidium, Giardia & E. + - Total
histolytica Reaction mix + 58 2* 60

- 0 112 112

Total 58 114 172

Tabla 12. Comparativa de resultados

* La baja cantidad de

utilizado, por lo que se pueden producir resultados positivos aleatorios.

para Giardia lamblia

DNA molde detectadas en estas muestras

fecales esta por debajo del limite de deteccion del método

RIDA®GENE Parasitic Stool Panel Il (r-Biopharm) +
FTD Stool parasites (fast-track DIAGNOSTICS)

Cryptosporidium, Giardia & E. + - Total
histolytica Reaction mix + 8¢ 18* 9

- 0 163 163

Total 8 164 172

Tabla 13. Comparativa de resultados

* La baja cantidad de

utilizado, por lo que se pueden producir resultados positivos aleatorios.

para Entamoeba histolytica

DNA molde detectadas en estas muestras

' Se obtuvieron resultados positivos para 7 especimenes fecales

histolytica antes de la extraccion de DNA.

IU-GP0Olenes 1119 rev.04
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Se evaluaron 79 muestras fecales de pacientes sintomaticos utilizando

VIASURE Real Time PCR Detection Kits

Norovirus Gl + GlI

resultados se compararonconlos obt eni dos por un m®todo de detecci
for Norovirus (r -Biopharm)) .
Los resultados fueron los siguientes:
RIDA®GENE Norovirus 1&ll (r-Biopharm)
+ - Total
. . . + 15 5* 20
N I+Gll R
orovirus Gl + G eaction mix . 0 59 59
Total 15 64 79

Tabla 14. Comparativa de

* La baja cantidad de RNA molde detectado

utilizado.

resultados para Norovirus Gl.

RIDA®GENENorovirus I&ll (r -Biopharm)

+ - Total
. . . + 47 3* 50
+
Norovirus Gl + Gll Reaction mix . 0 29 29
Total 47 32 79
Tabla 15. Comparativa de resultados para Norovirus GII .

* La baja cantidad de RNA molde detectado en esta

utilizado.

smuestra sfecales esta por debajo del limite de deteccién del

Se evaluaron 135 muestras fecales de pacientes sintométicos utilizando

se compararon con los obtenidos por un kit comercial de PCR a tiempo real.

n

en estas muestras fecales esté por debajo del limite de deteccion del método

Reaction mix. Estos

mo |

método

Rotavirus Reaction mix . Estos resultados

Duplex (R -biopharm), RIDA®GENE Viral Stool Panel Il (R -biopharm) and Rotavirus/Norovirus/Astrovirus Real

(Sacace)).

Los resultados fueron los siguientes:

RIDA®Gene Rotavirus/Adenovirus Duplex + RIDA

®GENE Viral

Stool Panel Il + Rotavirus/Norovirus/Astrovirus Real -TM
. . . + - Total
Rotavirus Reaction mix " 34 T 35
- 0 100 100
Total 34 101 135

Tabla 16. Comparativa de resultados

* La baja cantidad de

para Rotavirus

RNA molde detectado en estas muestras

utilizado, por lo que se pueden producir resultados positivos aleatorios

Se evaluaron 95 muestras fecales de pacientes sintomaticos utilizando

se compararon con los obtenidos por kits comerciales de PCR a tiempo real (RIDA®Gene Rotavirus/Adenovirus

Duplex y RIDA®GENE Viral Stool Panel Il (R -biopharm)). En caso de discrepancias, los resultados se evaluaron

mediante Nested -PCR segln el protocolo.

Los resultados fueron los siguientes:
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RIDA®Gene Rotavirus/Adenovirus Duplex + RIDA®GENE Viral

Stool Panel Il + PCR convencional

. , . + = Total
Adenovirus Reaction mix " 5 o+ 48
> 0 47 47
Total 45 50 95

Tabla 17. Comparativa de resultados

para Adenovirus

* La baja cantidad de DNA molde detectado en estas muestras

fecales esta por debajo del limite de deteccion del método

utilizado, por lo que se pueden producir resultados positivos aleatorios

Se evaluaron 74 muestras fecales de pacientes sintomaticos utilizando

compararon con los obtenidos por un kit de PCR a tiempo real comercial. (RIDA®GENE Viral Stool Panel Il (r

Biopharm)).

Los resultados fueron los siguientes:

Astrovirus Reaction mix . Estos resultados se

RIDAPGENE Viral Stool Panel II(r -Biopharm)

+ Total
Astrovirus Reaction mix + 32 2" 34
- 2# 38 40
Total 34 40 74

Tabla 18. Comparativa de resultados

* La baja cantidad de

para Astrovirus

RNA molde detectado en estas muestras

fecales esta por debajo del limite de deteccién del método

utilizado, por lo que se pueden producir resultados positivos aleatorios

#Por otro lado, esta muestra ha sido evaluada por otro kit de RT

Real-TM (Sacace)), confirmando nuestros resultados.

-PCR a tiempo real co mercial (Rotavirus/Norovirus/Astrovirus

Se evaluaron 87 muestras de pacientes sintomaticos utilizando

compararon con los obtenidos por un kit de PCR a

Los resultados fueron los siguientes:

Sapovirus Reaction mix .

tiempo real comercial (RIDA®GENE Sapovirus (r

RIDA®GENE Sapovirus (r-Biopharm)

+ - Total
Sapovirus Reaction mix + 19 0 19
- 0 68 68
Total 19 68 87

Tabla 19. Comparativa de resultados para Sapovirus

Los resultados muestran una alta sensibilidad y especificidad para detector

Yersinia enterocolitica ; Shigella/EIEC; Cryptosporidium, Giardia lamblia

Norovirus Gll; Rotavirus; Adenovirus; Astrovirus;

PCR Detection Kit.

IU-GP0Olenes 1119 rev.04
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12.2. Sensibilidad analitica

PCR Detection Kit tiene un | 2mite d

; Shigella/EIEC; Giardia lamblia vy

VIASUREGastrointestinal Panell Re a | Ti me

por reaccién para Salmonella, Campylobacter y Yersinia enterocolitica

Entamoeba histolyica; Norovirus Gl y Norovirus Gll; Rotavirus; Adenovirus ; Astrovirus; y Sapovirus.

VIASUREGastrointestinal Panel | Real Time PCR Detection Kit tiene un limite de deteccion de O 5 DNA copia s por

reaccié n para Cryptosporidium
12.3. Especificidad analitica

La especificidad del ensayo Gastrointestinal Panel | fue confirmada probando un panel compuesto por

diferentes microorganismos que representan los patdgenos entéricos mas comunes O que pueden estar
presentes en la flora intestinal No se detectd reactividad cruzada entre casi ninguno de los siguientes

microo rganismos probados, excepto los patdgenos especificos de cada ensayo

Prueba de reaccion cruzada
Helicobacter pylori - Campylobacter coli -+ Enterococcus faecalis -
Helicobac ter hepaticus - | Campylobacter jejuni subsp. jejuni -1+ Yersinia enterocolitica 0:3 -1+
Helicobacter cinaedi - Campylobacter upsaliensis -+ Yersinia enterocolitica 0:9 -+
Helicobacter heilmannii - Proteus vulgaris - Bacteroides fragilis -
) ] ) . Aeromonas hydrophila subsp.
Shigella flexneri -1+ Citrobacter freundii - ) -
hydrophila
) ) Staphylococcus aureus subsp. )
Shigella dysenteriae -+ - Aeromonas caviae -
aureus
Salmonella typhi -+ Serratia liqguefaciens - Adenovirus serotipos 40/41 -+
Salmonella paratyphi A -+ Vibrio parahaemolyticus - Rotavirus A -+
Salmonella paratyphi B -+ Clostridium difficile - Astrovirus genotipo I-VIII -+
Salmonella typhimurium -+ Clostridium perfringens - Sapovirus -+
Salmonella bongori -/+ | Enteropathogenic Escherichia coli - Entamoeba histolytica -+
Salmonella enteritidis -+ Enterotoxigenic Escherichia coli - Entamoeba dispar -
Salmonella enterica subsp. ) ) -
i -+ Klebsiella oxytoca - Dientamoeba fragilis -
enterica
Salmonella pullorum -+ Listeria monocytogenes - Cryptosporidium parvum/hominis -+
Salmonella gallinarum -/+ Candida albicans - Giardia intestinalis -/+
Campylobacter lari -+ Arcobacter butzleri - Blastocystis hominis -
Campylobacter fetus -/+ Pseudomonas aeruginosa - Norovirus Genotipos | y Il -/+

Tabla 20. Microorganismos patégenos de referencia utilizados en este estudio.

12.4. Reactividad analitica

La reactividad de

& Y. enterocolitica

Salmonella paratyphi B, Salmonella typhimurium, Salmonella bongori, Salmonella enteritidis, Salmonella enterica

subsp. enté rica, Salmonella pullorum, Salmonella gallinarum, Salmonella mbandaka, Salmonella braenderup

IU-GP0Olenes 1119 rev.04
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Reaction mix , se evalu6 fren te a Salmonella (Salmonella typhi, Salmonella paratyphi A,
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Salmonella Tennessee ); Campylobacter (Campylobacter jejuni subsp. jejuni, Campylobacter coli,
Campylobacter lari, Campylobacter upsaliensis, Campylobacter fetus, Campylobacter concisus,
Campylobacter hyointestinalis, Campylobacter gracilis, Campylobacter helveticus, Campylobacter curvus y

Camp ylobacter rectus ) y Yersinia enterocolitica  (serotipos O:3, O:8 y O:9 de Yersinia enterocolitica (Yersinia

enterocolitica cepa clinicamente aislada Trs24PNX gerotipo 0:3), Yersinia enterocolitica subsp. enterocolitica
cepa CNY (serotipo 0:8), Yersinia ent erocolitica subsp. enterocolitica CECT Ref. 754, ( serotipo 0:9)) mostrando un

resultado positivo .

La reactividad de  VIASUREShigella/ EIEC Reaction mix , se evalud frente a Shigella dysenteriae, Shigella flexneri,

Shigella boydii y Shigella sonnei , mostrando un resultado positivo

La reactividad de  VIASURE Cryptosporidium, Giardia & E. histolytica Reaction mix , se evalu6 frente a
Cryptosporidium parvum , Giardia lamblia y Entamoeba histolytica  cepa DS4 -868, mostrando un resultado

positivo.

La reactividad de  VIASURENorovirus Gl + GII Reaction mix , se evaluo frente a Norovirus Gl (genotipos Gl.1, GI.3,
Gl.7, GI.8 y GI.Pb) y Norovirus Gll (genotipos Gll.1, Gll.2, GII.3, GllI.4, Gll.4 New Orleans 2009, Gll.4 Sydney 2012,
Gll.5, Gll.6, GI.7, GIL.10, Gll.12, GI.13, GIl.16, GIl.17, GIl.21, Gll.b, GII.P4, GII.P17, GII.P21, GII.P16_GIl.4 2012
recombinant, GII.P16_GII.2 recombinant, Gll.Pe, G Il.Pe_G Il.4 y GIl.Pg_GII.1 ), mostrando un resultado positivo

La reactividad de  VIASURERotavirus Reaction mix , se evalué frente a a células infectadas con Rotavirus A
humano cepa ATCC® VR -2018TM (VP7 serotipo 1 (Gl)) vy frente a los genotipos de Rotavirus G1P[8], G2P[4],
G2P[8], G3P[8], G4P[8], G1+G3P[8], G6P[8], GIP[8], G10+G12P[8], G12P[8] y cepa G-UDPI[8], mostrando un

resultado positivo.

La reactividad de  VIASUREAdenovirus Reaction mix , se evalué frente a Adenovirus humano 40 cepa Dugan,
Adenovirus humano 41 cepa Tak, Adenovirus humano tipo 31 cepa 1315/63, Adenovirus humano tipo 1,
Adenovirus hu mano 2 cepa Adenoid 6 y Adenovirus humano 5, Adenovirus humano tipo 6 , mostrando un

resultado positivo.

La reactividad de  VIASUREAstrovirus Reaction mix , se evalud frente a Astrovirus serotipos |-VIll, mostrando un

resultado positivo.

La reactividad de  VIASURESapovirus Reaction mix , se evaluo frente a Sapovirus genotypes Gl.1, Gl.2, GI.3, Gll.1,
Gll.2, GlI.3 and OH8021/2008/JP -like (putative GI1.5) , mostrando un resultado positivo.
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