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EnteroVirus Geno-Sen’s Real Time PCR Kit

1. Contents of the Kit:

Geno-Sen’s EnteroVirus Real Time PCR Kit

Color | Contents REF| 9111019 REF| 9111020 REF| 9111021
Code 100 rxns 50 rxns 25 rxns
R1 EnteroVirus Super 25 rxns x 4 Vials 25rxns x 2 Vials 25 rxns x 1 Vials
Blue mix.
R2 Mg Sol RT. 1 Vial 1 Vial 1 Vial
Yellow
EV-S1 EnteroVirus 1 Vial of 300yl 1 Vial of 300yl 1 Vial of 300pl
Red Standard 1
1 X 10° copies/ul
EV-S2 EnteroVirus 1 Vial of 300l 1 Vial of 300pl 1 Vial of 300ul
Standard 2
Red 1 X 10* copies/ul
EV-S3 EnteroVirus 1 Vial of 300pl 1 Vial of 300yl 1 Vial of 300ul
Standard 3
Red 1 X 10° copies/ul
EV-S4 EnteroVirus 1 Vial of 300pl 1 Vial of 300pl 1 Vial of 300ul
Standard 4
Red 1 X 10? copies/ul
EV-S5 EnteroVirus 1 Vial of 300yl 1 Vial of 300l 1 Vial of 300pl
Standard 5
Red 1 X 10! copies/pl
w Molecular Grade 1 Vials of 1 ml 1 Vial of 1 ml 1 Vial of 1 ml
White | Water.
IC-1 IC-1 RG (R3) 1 Vial of 1 ml 1 Vial of 1 ml 1 Vial of 1 ml
(R3)
Green

S=

R = Reagents
= Quantitation Standards

W = Molecular Grade Water.

All Vials have Color Coder tops to distinguish between different reagents.

2. Storage of the Kit.

All the reagents of the kit should be stored at -20°C and is stable till expiry at this
temperature. Repeated thawing and freezing (> 3x) should be avoided, as this may
reduce the sensitivity of the assay. If the kit is to be used only occasionally, the
reagents should be frozen in aliquots. Storage at +4°C is not recommended & should

not exceed a period of 2 hours in any case.
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3. ENTEROVIRUS Information
Application

Enteroviruses are a genus of positive-sense single-stranded RNA viruses
associated with several human and mammalian diseases. Serologic studies have
distinguished 66 human enterovirus serotypes on the basis of antibody neutralization
tests. Additional antigenic variants have been defined within several of the serotypes
on the basis of reduced or nonreciprocal cross-neutralization between variant
strains. On the basis of their pathogenesis in humans and animals, the enteroviruses
were originally classified into four groups, polioviruses, Coxsackie A viruses (CA),
Coxsackie B viruses (CB), and echoviruses, but it was quickly realized that there
were significant overlaps in the biological properties of viruses in the different
groups. Enteroviruses isolated more recently are named with a system of
consecutive numbers: EV68, EV69, EV70, and EV71, etc.

Enteroviruses affect millions of people worldwide each year, and are often found in
the respiratory secretions (e.g., saliva, sputum, or nasal mucus) and stool of an
infected person. Historically, poliomyelitis was the most significant disease caused
by an enterovirus, poliovirus. There are 62 non-polio enteroviruses that can cause
disease in humans: 23 Coxsackie A viruses, 6 Coxsackie B viruses, 28 echoviruses,
and 5 other enteroviruses. Poliovirus, as well as coxsackie and echovirus are spread
through the fecal-oral route. Infection can result in a wide variety of symptoms
ranging from mild respiratory illness (common cold), hand, foot and mouth disease,
acute hemorrhagic conjunctivitis, aseptic meningitis, myocarditis, severe neonatal
sepsis-like disease, and acute flaccid paralysis.

Species and genetics

Enteroviruses are members of the picornavirus family, a large and diverse group of
small RNA viruses characterized by a single positive-strand genomic RNA. All
enteroviruses contain a genome of approximately 7,500 bases and are known to
have a high mutation rate due to low-fidelity replication and frequent recombination.
After infection of the host cell, the genome is translated in a cap-independent
manner into a single polyprotein, which is subsequently processed by virus-encoded
proteases into the structural capsid proteins and the nonstructural proteins, which
are mainly involved in the replication of the virus.

The enterovirus genus includes the following ten species:
e Bovine enterovirus
e« Human enterovirus A
e« Human enterovirus B
e« Human enterovirus C
e Human enterovirus D

e Human rhinovirus A
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Human rhinovirus B
Human rhinovirus C
Porcine enterovirus B

Simian enterovirus A

Within these ten species are the serotypes:

Coxsackievirus

serotypes CV-A2, CV-A3, CV-A4, CV-A5, CV-AG, CV-A7, CV-A8, CV-A10,
CV-Al2, CV-Al4, & CV-Al6 found under the species: Human enterovirus A.
serotypes CV-B1, CV-B2, CV-B3, CV-B4, CV-B5, CV-B6, CV-A9, & CV-A23
found under the species: Human enterovirus B.

serotypes CV-Al, CV-All, CV-Al3, CV-Al7, CV-Al19, CV-A20, CV-A21, CV-
A22, & CV-A24 found under the species: Human enterovirus C.

Echovirus

serotypes E-1, E-2, E-3, E-4, E-5, E-6, E-7, E-8, E-9, E-11, E-12, E-13, E-14,
E-15, E-16, E-17, E-18, E-19, E20, E-21, E-24, E-25,

E-26, E-27, E-29, E-30, E-31, E-32, & E-33 found under the
species: Human enterovirus B.

Enterovirus

serotypes EV-71, EV-76, EV-89, EV-90, EV-91, & EV-92 found under the
species: Human enterovirus A.
serotypes EV-69, EV-73, EV-74, EV-75, EV-77, EV-78, EV-79, EV-80, EV-81,
EV-82, EV-83, EV-84, EV-85, EV-86, EV-87, EV-88,

EV-93, EV-97, EV-98, EV-100, EV-101, EV-106, & EV-107 found
under the species: Human enterovirus B.
serotypes EV-95, EV-96, EV-99, EV-102, EV-104, EV-105, EV-109 & EV-116
found under the species: Human enterovirus C.
serotypes EV-68, EV-70, & EV-94 found under the species: Human
enterovirus D.

Human rhinovirus

serotypes HRV-1, HRV-2, HRV-7, HRV-8, HRV-9, HRV-10, HRV-11, HRV-12,
HRV-13, HRV-15, HRV-16, HRV-18, HRV-19, HRV-20,

HRV-21, HRV-22, HRV-23, HRV-24, HRV-25, HRV-28, HRV-29,
HRV-30, HRV-31, HRV-32, HRV-33, HRV-34, HRV-36,

HRV-38, HRV-39, HRV-40, HRV-41, HRV-43, HRV-44, HRV-45,
HRV-46, HRV-47, HRV-49, HRV-50, HRV-51, HRV-53,

HRV-54, HRV-55, HRV-56, HRV-57, HRV-58, HRV-59, HRV-60,
HRV-61, HRV-62, HRV-63, HRV-64, HRV-65, HRV-66,

HRV-67, HRV-68, HRV-71, HRV-73, HRV-74, HRV-75, HRV-76,
HRV-77, HRV-78, HRV-80, HRV-81, HRV-82, HRV-85,

HRV-88, HRV-89, HRV-90, HRV-94, HRV-95, HRV-96, HRV-98, &
HRV-100 found under the species: Human rhinovirus A.
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serotypes HRV-3, HRV-4, HRV-5, HRV-6, HRV-14, HRV-17, HRV-26, HRV-

27, HRV-35, HRV-37, HRV-42, HRV-48, HRV-52, HRV-69, HRV-70,
HRV-72, HRV-79, HRV-83, HRV-84, HRV-86, HRV-91, HRV-92,

HRV-93, HRV-97, & HRV-99 found under the species: Human rhinovirus B.

« Poliovirus
serotypes PV-1, PV-2, & PV-3 found under the species: Human enterovirus C.

Coxsackie and echovirus

Coxsackie viruses are a non-phylogenetic group.[ Coxsackie A viruses are mainly
associated with human hand, foot and mouth disease. Coxsackie B viruses can
cause signs and symptoms, similar to a "cold", but these viruses also can lead to
more serious diseases, including myocarditis (inflammation of the heart); pericarditis
(inflammation of the sac lining the heart); meningitis (inflammation of the membranes
that line the brain and spinal cord); and pancreatitis (inflammation of the pancreas).

Echoviruses are a cause of many of the nonspecific viral infections. It is mainly found
in the intestine, and can cause nervous disorders. Usual symptoms of Coxsackie
and echovirus are fever, mild rash, and mild upper respiratory tract (URT) iliness.

Enterovirus 71

Enterovirus 71 (EV-71) is notable as one of the major causative agents for hand, foot
and mouth disease (HFMD), and is sometimes associated with severe central
nervous system diseases. EV71 was first isolated and characterized from cases of
neurological disease in California in 1969. To date, little is known about the
molecular mechanisms of host response to EV71 infection, but increases in the level
of mRNAs encoding chemokines, proteins involved in protein degradation,
complement proteins, and proapoptotis proteins have been implicated.

Poliovirus

There are three serotypes of poliovirus, PV1, PV2, and PV3; each with a slightly
different capsid protein. Capsid proteins define cellular receptor specificity and virus
antigenicity. PV1 is the most common form encountered in nature; however, all three
forms are extremely infectious. Poliovirus can affect the spinal cord and cause
poliomyelitis.

Polioviruses were formerly classified as a species belonging to the genus
Enterovirus in the family Picornaviridae. The Poliovirus species has been eliminated
from the genus Enterovirus. The following serotypes, Human poliovirus 1, Human
poliovirus 2, and Human poliovirus 3, were assigned to the species Human
enterovirus C, in the genus Enterovirus in the family Picornaviridae. The type
species of the genus Enterovirus was changed from Poliovirus to Human enterovirus
C. This has been ratified in April 2008. The 39th Executive Committee (EC39) of the
International Committee on Taxonomy of Viruses (ICTV) met in Canada during June
2007 with new taxonomic proposals.
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Two of the proposals with three changes were:

o Code 2005.261V.04: To remove the following species Poliovirus from the
existing genus Enterovirus in the family Picornaviridae.

o Code 2005.262V.04: To assign the viruses; PV-1, PV-2, PV-3 to the existing
species Human enterovirus C in the genus Enterovirus in the family
Picornaviridae.

o Code 2005.263V.04: To change the type species Poliovirus from the existing
genus Enterovirus in the family Picornaviridae to the type species Human
enterovirus C.

Proposals approved at the (EC39) meeting of 2007, were sent to members of ICTV
via email for ratification and have become official taxonomy. There have been a total
of 215 taxonomic proposals, which have been approved and ratified since the 8th
ICTV Report of 2005.

The ratification process was performed by email. The proposals were sent
electronically via email on March 18, 2008 to ICTV members with a request to vote
on whether to ratify the taxonomic proposals, with a 1-month deadline. The following
are two of the taxonomic proposals with three changes that were ratified by ICTV
members in April 2008:

Picornaviruses

e 2005.261V.04: To remove the following species from the existing genus
Enterovirus in the family Picornaviridae: Poliovirus.
(Note: Poliovirus hereby loses its status as a virus species).

e 2005.262V.04: To assign the following viruses to the species Human
enterovirus C in the existing genus Enterovirus in the family Picornaviridae:
Human poliovirus 1, Human poliovirus 2, Human poliovirus 3. (This is not
strictly necessary as a taxonomic proposal because it concerns entities below
the species level, but it is left in to clarify this reorganization of the
Picornaviridae).

e 2005.263V.04: To change the type species of the genus Enterovirus in the
family Picornaviridae, from Poliovirus to Human enterovirus C.

The ICTVdb, International Committee on Taxonomy of Viruses data base, based on
the ICTV Master Species List, 8th Report, June 2005 is obsolete.

Rhinovirus

There are three species of Rhinoviruses: Human Rhinovirus A, Human Rhinovirus B,
and Human Rhinovirus C which contain over 100 serotypes. Rhinoviruses are the
most suspected causative agents of the common cold. This makes it difficult to
develop a single vaccine against so many serotypes.
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Diseases caused by enterovirus infection

Poliomyelitis is the most notable disease caused by enterovirus infection.

Nonspecific febrile illness is the most common presentation of enterovirus
infection. Other than fever, symptoms include muscle pain, sore throat,
gastrointestinal distress, and headache. Abdominal discomfort may also be
reported in some patients.

Enteroviruses are by far the most common causes of aseptic meningitis in
children. In the United States, enteroviruses are responsible for 30,000 to
50,000 meningitis hospitalizations per year as a result of 30 million to 50
million infections.

Pleurodynia is characerized by severe paroxysmal pain in the chest and
abdomen, along with fever, and sometimes nausea, headache, and emesis.

Pericarditis and/or myocarditis are typically caused by enteroviruses;
symptoms consist of fever with dyspnea and chest pain. Arrhythmias, heart
failure, and myocardial infarction have also been reported.

Acute hemorrhagic conjunctivitis can be caused by enteroviruses.

Herpangina is caused by Coxsackie A virus, and causes a vesicular rash in
the oral cavity and on the pharynx, along with high fever, sore throat, malaise,
and often dysphagia, loss of appetite, back pain, and headache. It is also self-
limiting, with symptoms typically ending in 3—4 days.

Hand, foot and mouth disease is a childhood illness most commonly caused
by infection by Coxsackie A virus or EV71.

Encephalitis is rare manifestation of enterovirus infection; when it occurs, the
most frequent enterovirus found to be causing it is echovirus 9.

Bornholm disease is enteroviral in origin.

A 2007 study suggested that acute respiratory or gastrointestinal infections
associated with enterovirus may be a factor in chronic fatigue syndrome.

Treatment

Treatment for enteroviral infection is mainly supportive. In cases of pleurodynia,
treatment consists of analgesics to relieve the severe pain that occurs in patients
with the disease; in some severe cases, opiates may be needed. Treatment for
aseptic meningitis caused by enteroviruses is also mainly symptomatic. In patients
with enteroviral carditis, treatment consists of the prevention and treatment of
complications, such as arrhythmias, pericardial effusion, and cardiac failure. Other
treatments that have been investigated for enteroviral carditis include intravenous
immunoglobulin.
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The human enteroviruses are ubiquitous viruses that are transmitted from person to
person via direct contact with virus shed from the gastrointestinal or upper
respiratory tract. The enteroviruses belong to the Picornaviridae family of viruses and
are traditionally divided into 5 subgenera based on differences in host range and
pathogenic potential. Each subgenus contains a number of unique serotypes, which
are distinguished based on neutralization by specific antisera. The subgenera
include polioviruses, coxsackievirus (groups A and B), and echoviruses.

A total of 72 serotypes were originally identified by conventional methods; 64
serotypes remain after recognition of redundant serotypes. Three serotypes
comprise the polioviruses, 23 serotypes comprise coxsackievirus group A, 6
serotypes comprise coxsackievirus group B, and 29 serotypes comprise the
echoviruses. A new classification scheme has been adopted that divides all nonpolio
enterovirus into 4 groups designated A through D based on the homology within
RNA region coding for the VP1 capsid protein. More recently, many new serotypes
that are not included in the original classification have been characterized by
molecular methods, bringing the number of known serotypes to more than 90.

Virology

« The enteroviruses are icosahedral nonenveloped viruses that are
approximately 30 nm in diameter.

« They have a capsid composed of 60 subunits each formed from 4 proteins
(VP1 to VP4).

e They are stable at a pH from 3-10, distinguishing them from other
picornaviruses (including rhinoviruses), which are unstable below pH 6.

e Alinear, single-strand RNA genome of about 7.5 kb is enclosed by the capsid;
the translation product is a single polyprotein that is cleaved after translation
by viral-coded proteases into the structural proteins (VP1 to VP4), RNA
polymerase, proteases, and other nonstructural proteins.

« Enteroviruses resist lipid solvents, ether, chloroform, and alcohol. They are
inactivated at temperatures above 50°C but remain infectious at refrigerator
temperature.

e Molar MgCI2 reduces thermolability at higher temperatures.
e The viruses are inactivated by ionizing radiation, formaldehyde, and phenol.

Enteroviruses cause a wide range of infections. Poliovirus, the prototypical
enterovirus, can cause a subclinical or mild illness, aseptic meningitis, or paralytic
poliomyelitis, a disease that has been eradicated in the United States and other
developed countries. The nonpolio viruses (group A and B coxsackieviruses,
echoviruses, enteroviruses) continue to be responsible for a wide spectrum of
diseases in persons of all ages, although infection and illness occur most commonly
in infants.
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Coxsackievirus infection is the most common cause of viral heart disease. Group A
coxsackieviruses may cause flaccid paralysis, while group B coxsackieviruses cause
spastic paralysis. Other diseases associated with group A coxsackievirus infections
include hand-foot-and-mouth disease (HFMD) and hemorrhagic conjunctivitis, while
group B coxsackievirus is associated with herpangina, pleurodynia, myocarditis,
pericarditis, and meningoencephalitis. Aseptic meningitis and the common cold are
associated with both groups.

Diseases caused by echoviral infections range from the common cold and fever to
aseptic meningitis and acute hemorrhagic conjunctivitis (AHC).

Pathophysiology

Enteroviruses are transmitted predominantly via the fecal-oral route. However, there
are some exceptions, including coxsackievirus A21, which is spread mainly by
respiratory secretions, and enterovirus 70, which is shed in tears and spread via
fingers and fomites.

Upon entry into the oropharynx, the virus replicates in submucosal tissues of the
distal pharynx and alimentary tract. Viral particles are shed in the feces and in upper
respiratory tract secretions for days prior to symptom onset. The average incubation
period is 3-10 days, during which the virus migrates to regional lymphoid tissue and
replicates. Minor viremia results, which is associated with the onset of symptoms and
viral spread to the reticuloendothelial system (spleen, liver, bone marrow).

Dissemination to target organs follows, and viral replication in target organs
produces the major viremia with possible secondary seeding of the CNS. Potential
target organs include the skin and CNS. Infectious virus is shed from the upper
respiratory tract for 1-3 weeks and from the feces for 3-8 weeks. Enteroviruses
undergoes a high rate of mutation during replication in the gastrointestinal tract,
where single-site mutations can occur in the 5' noncoding region of the attenuated
polioviruses; this can lead to prolonged excretion and neurovirulence.

The neuropathy of paralytic diseases caused by enteroviruses is due to direct
cellular destruction. Neuronal lesions occur mainly in anterior horn cells of the spinal
cord. The 3 serotypes of poliovirus all bind to the cell surface receptor CD155.

Immunity and immune response

e« Immunity to enterovirus is serotype-specific. Intact humoral immunity is
required for the control and eradication of enteroviral disease.

« T lymphocytes do not contribute to viral clearance and, in coxsackievirus B3
myocarditis, may contribute to myocardial inflammation.

e« Humoral immunity (antibody-mediated) mechanisms operate both in the
alimentary tract (to prevent mucosal infection) and in the blood (to prevent
dissemination to target organs).

e Secretory immunoglobulin A (IgA) appears in nasal and alimentary secretions
2-4 weeks after the administration of live-attenuated oral poliovirus vaccine

10
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(OPV) and persists for at least 15 years. Upon re-exposure to infectious virus,
high titers of secretory IgA antibodies prevent or substantially reduce
poliovirus shedding; higher secretory IgA titers lead to better immunity.

Immunoglobulin M (IgM) antibodies appear as early as 1-3 days after
enteroviral challenge and disappear after 2-3 months.

Immunoglobulin G (IgG) antibody, which is generally detected 7-10 days after
infection, is mostly of the IgGi1 and 1gGs subtypes. Serum neutralizing 1gG
antibodies persist for life after natural enteroviral infections.

Macrophage function is also a critical component of the immune response in
enteroviral infections; ablation of macrophage function in experimental
animals markedly enhances the severity of coxsackievirus B infections.

Epidemiology

United States

Nonpolio enteroviruses are responsible for 10-20 million symptomatic
infections per year and are more prevalent among children of lower
socioeconomic class, probably because of crowding, poor hygiene, and
opportunities for fecal contamination.

AHC was first recognized in the United States in 1981 during an epidemic in
Florida; few cases have been reported since. The prevalence is higher in
southern areas than in northern areas.

Between 2002 and 2004, echoviruses 9 and 30 were the most commonly
reported enterovirus serotypes in the United States. In contrast, other
enterovirus serotypes (eg, echovirus 1, coxsackievirus B6, and enteroviruses
68 and 69) are rarely reported and appear to have little epidemic potential.
However, difficulty in isolation of enterovirus 68 may bias the data, leading to
an underestimation of its prevalence.

Coxsackievirus A is likely underrepresented because only some serotypes are
readily isolated in cell culture.

National or regional outbreaks of aseptic meningitis are occasionally reported,
such as the echovirus 30 outbreaks in the United States between 1989 and
1992 and in 2003 and echovirus 13 and echovirus 18 outbreaks in 2001.
Aseptic meningitis is no longer a nationally notifiable disease in the United
States.

International

Enteroviruses are distributed worldwide and are influenced by season and
climate. Infections occur in summer and early fall in temperate areas, while
tropical and semitropical areas bear the brunt all year.

AHC occurs as epidemics in tropical countries during the hot and rainy
season. It was first recognized in 1969 in Ghana (Apollo disease) and
Indonesia. AHC is also epidemic in India and the Far East.
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The worldwide prevalence of poliomyelitis has decreased significantly
because of improved economic conditions and availability of vaccines. The
last case of wild polio in the Americas occurred in Peru in 1991. In 1994, the
World Health Organization declared polio eradicated from the Western
Hemisphere. In 2000, 7 cases of poliomyelitis due to a mutated polio strain
related to oral polio vaccine were reported from Haiti and the Dominican
Republic. Polio remains a significant disease in the developing world, and, in
2003, 6 endemic countries were identified: Afghanistan, Egypt, India, Niger,
Nigeria, and Pakistan.

In 2008, 1,652 confirmed cases of paralytic polio were reported worldwide.
Polio is endemic in 4 countries: Afghanistan, India, Nigeria, and Pakistan. In
addition, 14 other previously polio-free countries (Angola, Burkina Faso,
Benin, Central Africa Republic, Chad, Céte d'lvoire, The Democratic Republic
of Congo, Ghana, Ethiopia, Nepal, Niger, Sudan, Tango) have reported cases
in 2008-2009 (114 cases through August 2009) as a result of importations. As
of September 2009, 969 cases of polio (including wild polio strains and oral
vaccine—derived) had been reported in endemic and nonendemic countries.

In a Korean study of children during an outbreak of aseptic meningitis,
echovirus 6 or 30 infection was the most common manifestation.

Mortality/Morbidity

Sex

More than 90% of infections caused by the nonpolio enteroviruses are
asymptomatic or result in only an undifferentiated febrile iliness.

Myopericarditis carries a mortality rate of 0%-4%. Myocarditis carries a higher
mortality rate than pericarditis. Additionally, murine model studies have
suggested that a deficiency of complement receptors 1 and 2 leads to
increased morbidity in coxsackie B3 infections, including myocarditis, dilated
cardiomyopathy, and fibrosis.

Prior to the vaccine era, the mortality rate in polio epidemics was 5%-7%.

The overall risk of OPV-related disease is estimated to be 1 case per 2.6
million doses of OPV. The inactivated poliovirus vaccine (IPV) was
incorporated into the routine polio vaccination in Europe and Canada in the
1980s. IPV has been used in the United States since 2000; OPV is no longer
used in the United States.

Despite the risk of OPV-related paralysis, it is still the preferred vaccine for
global polio eradication in developing nations (see Deterrence/Prevention).

The male-to-female ratio of myopericarditis is 2:1. The risk of cardiac
involvement is higher during pregnancy and immediately postpartum.

The prevalence of polio infection is equal in boys and girls, although paralysis
iIs more common in boys. Among adults, women are at increased risk of
infection and the postpolio syndrome.
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Aseptic meningitis is approximately twice as common in males as in females.

Enteroviral infections are most common in young children. Herpangina
primarily affects children aged 3 months to 16 years. Poliomyelitis is observed
in children younger than 15 years. Aseptic meningitis due to enteroviral
infection is more common in infants than in adults. Most cases of pleurodynia
occur in children and adults younger than 30 years.

Myopericarditis is most prevalent in young adults, especially those who are
physically active. AHC is most prevalent in adults aged 20-50 years.

Neonates are at high risk for severe sepsis due to enterovirus infections.

History

Disease due to wild-type poliovirus infection no longer occurs in the Western
Hemisphere, and a World Health Organization (WHO) international
eradication program is making significant progress in the rest of the world.

Patients with abortive polio present with symptoms similar to those of other
viral infections, including fever, headache, sore throat, loss of appetite,
vomiting, and abdominal pain. Neurologic symptoms are typically not
reported.

The symptoms of nonparalytic polio are similar to those of abortive polio but
are more intense. Patients report stiffness of the posterior muscles of the
neck, trunk, and limbs.

Paralytic polio presents similarly to nonparalytic polio. It is an acute febrile
illness characterized by aseptic meningitis and weakness or paralysis of one
or more extremities, along with weakness of one or more muscle groups.
Exercise increases the severity of paralytic polio, especially during the first 3
days of the major illness. Intramuscular injections or skeletal muscle injury
predisposes to localization of polio to that extremity (termed provocation
poliomyelitis).

o Spinal: Patients have a prolonged prodrome, with features of aseptic
meningitis followed in 1-2 days by weakness and, eventually, paralysis.

o Bulbar: Cranial nerves are involved, most commonly IX, X, and XII.
Tonsillectomy increases the risk of bulbar polio. Patients are unable to
swallow smoothly. They accumulate pharyngeal secretions, have a
nasal twang to the voice, and develop paralysis of vocal cords, causing
hoarseness, aphonia, and, eventually, asphyxia.
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Polioencephalitis: This form is principally reported in children. Unlike in
other forms of polio, seizures are common and paralysis may be
spastic.

Nonpolio viruses

More than 90% of infections caused by the nonpolio enterovirus are asymptomatic or
result only in an undifferentiated febrile illness.

Pleurodynia

o

Group B coxsackieviruses, particularly B3 and B5, are the most
important causes of epidemic pleurodynia. Multiple family members
may be affected.

Pleurodynia manifestations include a sudden onset of fever
accompanied by muscular pain in the chest and abdomen. The pain is
spasmodic in nature, with spasms lasting 15-30 minutes and worsening
during inspiration or coughing. This paroxysmal pain is
characteristically associated with fever, peaking within 1 hour after
onset of each paroxysm and subsiding with the subsequent paroxysm.
Headache, nausea, and vomiting are also frequently reported.

Myopericarditis

@)

Enteroviruses appear to be the most common viral cause of
myopericarditis and account for at least half of all cases of acute
myopericarditis.

Neonatal infections typically develop within the first week of life, and
involvement is predominantly myocardial. In contrast, older children
and adults usually present with symptoms of pericarditis.

The typical presentation in adolescents and adults is shortness of
breath, chest pain, and fever 1-2 weeks following an upper respiratory
tract infection. Chest pain may be dull or sharp; it is worsened by
inspiration and may improve with sitting and leaning forward. It can be
differentiated from angina by lack of response to nitroglycerin.

Enteroviral myocarditis can present as acute myocardial infarction
associated with arrhythmias and heart failure. Some patients with
myocardial infarction who have normal findings on coronary
angiographic studies have been shown to have myocarditis by
radiolabeled antimyosin antibody cardiac scanning.

Acute hemorrhagic conjunctivitis

o

This highly contagious ocular infection can cause large-scale
epidemics. AHC was first described in 1969. Enterovirus 70 is the most
common etiology in epidemics. Coxsackievirus A24 causes a similar
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disease. AHC was initially recognized in Ghana and Indonesia and is
now epidemic in India and the Far East.

The first reported outbreak of AHC in United States was Key West,
Florida, in 1981; subsequently, 2,500 cases were reported in Miami.
Since then, with the exception of few imported cases, AHC activity has
not been reported in the United States.

The mode of transmission is from finger or fomite to eye. AHC is highly
contagious, and crowding and unsanitary conditions favor spread.
Reuse of water for bathing and sharing of towels have been implicated
as factors contributing to the spread of infection.

Onset is abrupt, and the most common symptoms include ocular pain
and burning, swelling of the eyelids, and the sensation of a foreign
body in the eye. Patients may also experience photophobia and watery
discharge. The other eye becomes involved within hours of the first
eye.

Nonspecific symptoms such as fever, malaise, and headache may be
present. The symptoms typically improve by the second or third day of
infection, and recovery is complete within 7-10 days.

o Nonspecific febrile illness

@)

@)

This is the most common presentation of enterovirus infection.

More than 90% present with a nonspecific febrile illness that manifests
as sudden fever (temperature, 101-104°F). The fever may last for as
long as a week and may show a biphasic pattern.

Patients may also report myalgia, headache, sore throat, nausea,
vomiting, mild abdominal discomfort, and diarrhea.

Human enterovirus 68 infection in children may produce a respiratory
outbreak characterized by pneumonia and wheezing.

e Aseptic meningitis

o

Enteroviral infections (group B coxsackievirus and echovirus) account
for 90% of cases of aseptic meningitis in patients younger than one
year and 50% of cases in older children and adults.

The clinical presentations of aseptic meningitis vary greatly. Prodromal
symptoms include fever, chills, headache, photophobia, and nuchal
rigidity. Rash and upper respiratory tract symptoms may also occur. In
infants, fever and irritability are the most common symptoms.

Fever and meningeal signs subside within 2-7 days.

Enterovirus 71, which causes HFMD, has also been associated with a
particularly more aggressive and, in some instances, fatal CNS
infection in children. It manifests as flaccid motor paralysis and brain
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stem encephalitis. Large outbreaks were reported in the late 1990s in
Eastern Europe, Russia, Thailand, and Taiwan.

Most of the enterovirus-positive 758 children in a Korean outbreak
experienced fever, headache, vomiting, and neck stiffness, although
some also showed cold symptoms, sore throat, altered mental status,
and seizures. More than 80% of these had either echovirus types 6 or
30. The majority recovered uneventfully.

Herpangina

@)

Coxsackie A virus is the main etiologic agent of herpangina, described
as a vesicular enanthem of the tonsillar fauces and soft palate that
principally affects children aged 3-10 years. Other serotypes have been
isolated including enterovirus 71 (EV71), which has cause recent
outbreaks and epidemics in South-East Asia

Symptoms include sudden onset of fever, sore throat, and difficulty
swallowing, followed a day later by a painful vesicular eruption of the
oral mucosa. The posterior pharynx and tonsils may also be involved.
Most disease occurs in the summer.

Patients may report anorexia, malaise, irritability, headache, backache,
and diarrhea. Symptoms resolve in 3-4 days.

Hand-foot-and-mouth disease

o

This is mainly a disease of children; most patients are younger than 10
years. Epidemics of HFMD occur approximately every 3 years.

Coxsackievirus Al6 is the most common etiologic agent, although
enterovirus 71 and numerous other coxsackievirus serotypes may also
cause the disease.

Following an incubation period of 3-6 days, patients experience
prodromal symptoms such as fever, cough, sore throat, malaise, and
anorexia. The prodrome lasts from 12-36 hours; afterward, vesicular
eruptions of the hands, feet, and oral cavity develop. This may cause
decreased oral intake in young children. The lesions self-resolve within
5-7 days.

Infection with enterovirus 71 may be accompanied by severe
neurologic disease including encephalitis, meningitis, and poliolike
paralysis.

Encephalitis

o

o

Frank encephalitis is an unusual manifestation of enterovirus infection.

Echovirus 9 is the most common etiologic agent.
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o Clinical manifestations have ranged from lethargy, drowsiness, and
personality change to seizures, paresis, and coma. Children with focal
encephalitis present with partial motor seizures, hemichorea, and acute
cerebellar ataxia; this may mimic herpes simplex encephalitis.

Nonpoliovirus paralytic disease

o Enterovirus 71 and coxsackievirus A7 have been associated with large
outbreaks of poliomyelitislike disease in Russia, Eastern Europe,
Thailand, and Taiwan. Some cases have manifested as brainstem
encephalitis or noncardiogenic pulmonary edema, with some having a
fatal course.

o Paralytic disease caused by nonpolioviruses other than enterovirus 71
is usually less severe and is associated with paralysis. It manifests as
muscle weakness and complete unilateral oculomotor palsy.

o Guillain-Barré syndrome and transverse myelitis has been reported in a
small number of patients infected with coxsackievirus serotypes A2,
A5, A9, and B4 and with echovirus serotypes 5, 6, and 22.

Neonatal infections: Refer to the article Enteroviral Infections in eMedicine’s
Pediatrics volume.

Physical

Physical examination findings in enteroviral disease vary greatly depending on the
type of illness and etiologic agent.

Nonspecific febrile illness: Physical findings are those of general viral iliness;
mild pharyngeal erythema or conjunctivitis may be present.

Pleurodynia: Paroxysmal chest pain is characteristic, has no prodrome, and
begins with an abrupt onset of spasmodic pain, typically over the lower part of
the rib cage or the upper abdominal region. Fever often occurs within one
hour of the onset of pain and subsides as the pain recedes. During
paroxysms, respirations are rapid and shallow. The pain is reproducible, and
patients appear healthy between paroxysms of pain. Auscultation may reveal
a pleural friction rub.

Myopericarditis: The most common symptoms are dyspnea, chest pain, fever,
and malaise. Pain in the precordial area maybe sharp or dull and is often
exacerbated by the recumbency position. A pericardial friction rub is transient,
if present. Signs of congestive heart failure are present in 20% of cases.

AHC: The hallmark physical findings include ocular erythema and
subconjunctival hemorrhage, which seems to be more profuse in young
patients. Palpebral edema, chemosis, and ocular discharge may also be
noted. Preauricular lymphadenopathy is an associated finding in AHC.

Aseptic meningitis: Meningeal signs (nuchal rigidity, bulging fontanelles in
infants) may be present, along with a positive Kernig and/or Brudzinski sign.
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Some patients develop a rash. Adults may experience a more prolonged
period of headache and fever than children. Approximately 5%-10% of infants
with aseptic meningitis experience complications such as febrile seizures,
complex seizures, lethargy, coma, and movement disorders early in the
course.

Encephalitis: Manifestations range from lethargy, drowsiness, and personality
change to seizures, paresis, coma, motor seizures, hemichorea, and acute
cerebellar ataxia.

Herpangina: Examination of the oral mucosa reveals punctate macular lesions
that evolve into vesicles and eventually ulcerate. The most common site of
involvement is the anterior tonsillar pillar and soft palate (mimics pharyngitis
or tonsillitis). The lesions are tender and subside within one week.

HFMD: Vesicular lesions develop on the hands and feet and in the oral cavity.
Hands are involved more commonly than feet. The skin lesions consist of
mixed papules. Clear vesicles appear gray and are surrounded by
erythematous rings. Lesions are tender and resemble those of herpes simplex
or varicella zoster infection. They resolve in approximately one week.

Poliomyelitis

o Nonparalytic polio: Signs of meningeal irritation are present, and
patients may have positive Kernig and Brudzinski signs. In infants, the
head drop sign can be elicited.

o Paralytic polio: In early-stage disease, reflexes are normally active. A
change in the character of reflexes precedes paralysis by 12-24 hours.
Superficial reflexes are the first to decrease, followed in 8-24 hours by
loss of deep tendon reflexes. The resultant paralysis is flaccid and
characteristically asymmetric in distribution. Proximal limb muscles are
involved more than distal muscles. The lower extremities are affected
more commonly than the upper extremities.

Orchitis: In some remote cases, the presentation of coxsackievirus B infection
clinically resembles mumps orchitis.

Causes

The most common mode of transmission of enteroviruses is via the fecal-oral
route. Poor sanitation, low socioeconomic status, and crowded living
conditions all facilitate the spread of infection. Direct contact with feces occurs
with activities such as diaper changing. Indirect transmission due to poor
sanitary conditions may occur via numerous routes, including via
contaminated water, food, fingers, fomites, or contaminated ophthalmological
instruments (eg, AHC).

Respiratory-oral spread may also be the mode of transmission for
coxsackievirus A21 and other coxsackievirus serotypes.

Transmission of enteroviruses has been described among travelers swimming
in sewage-contaminated seawater.
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Differential Diagnosis Required with

Adenoviruses

Botulism

Ehrlichiosis

Hand-Foot-and-Mouth Disease

Herpangina

Herpes Simplex

Lyme Disease

Myocardial Infarction

Pharynagitis, Bacterial

Pharynagitis, Viral

Pleurodynia

Rocky Mountain Spotted Fever

Varicella-Zoster Virus

Laboratory Studies

Diagnosis of enterovirus infections is often clinical. Laboratory diagnosis can
be achieved with serological tests, viral isolation by cell culture, and
polymerase chain reaction (PCR)/. Real Time PCR is the fastest method to
detect the presence or absence of Enteroviruses.

o

o

Serology: The microneutralization test is the most widely used method
for detecting antibodies to enteroviruses. Serological examination
reveals a 4-fold increase in antibodies to enteroviruses between the
acute and convalescent phases of illness. This diagnostic modality is
infrequently used since it is serotype-specific, relatively insensitive,
poorly standardized, labor intensive, and too slow for clinical purposes.

Viral isolation: The virus can be isolated from CSF, blood, or feces,
depending on the site affected, and the vyield is increased if multiple
sites are sampled. Enterovirus produces a characteristic cytopathic
effect in cultured cells. Poliovirus is easily cultured from stool and
nasopharyngeal secretions, but isolation from the CSF is more difficult.
The cytopathic effect is confirmed by indirect immunofluorescence
using a broadly specific monoclonal antibody. The sensitivity of viral
culture ranges from 60%-75%.
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o Real Time PCR: This rapid test is highly sensitive and specific for
detecting enteroviral RNA in CSF specimens, with a sensitivity of
100% and specificity of 100%. PCR provides rapid results and is
the best diagnostic test for use in CSF but is limited by availability
in some areas and cost in underdeveloped regions.

o Cardiac enzyme levels may be elevated in persons with
myopericarditis, indicating myocardial damage.

o CSF analysis: The CSF profile in patients with aseptic meningitis
usually reveals a mildly elevated white blood cell count, and the
differential invariably shifts to a predominance of lymphocytes during
the initial 1-2 days of illness. Glucose levels are normal or mildly
decreased, while the protein level is normal or slightly increased.

Imaging Studies

Chest radiography: In patients with myopericarditis, chest radiography may
reveal cardiomegaly secondary to pericardial effusion or cardiac dilation. In
pleurodynia, chest radiographic findings are normal.

Echocardiography: Transient wall motion abnormalities may be detectable in
mild cases. Severe cases may demonstrate acute ventricular dilation and
reduced ejection fraction.

Other Tests

ECG: Nonspecific ST-T changes may be observed in persons with
myopericarditis. Severe disease may cause Q waves, ventricular
tachyarrhythmias, and heart block. ECG findings may demonstrate evolution
through several stages of myopericarditis, as follows:

o Stage | - Diffuse ST elevation with PR depression

o Stage Il - Normalization of ST and PR segments

o Stage lll - Deep symmetric inversion of T waves

o Stage IV - May revert to normal or permanent T-wave inversions

Electroencephalography: This test may be useful for evaluating the extent and
severity of iliness in patients with encephalitis.

Ophthalmic slit-lamp examination: In persons with AHC, corneal erosions may
be visualized using a fluorescein stain. Enterovirus 70 and coxsackievirus A24
can often be recovered from conjunctival swabs during the first 3 days of
infection.

Histopathologic findings in most enterovirus infections are usually nonspecific,
consisting primarily of lymphocytic infiltrates and cellular destruction.
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Histologic findings in patients with polio have been well studied. Evidence of
infection is pronounced in the spinal cord, medulla, pons, and mid brain.
Neuronal destruction is observed, along with an inflammatory infiltrate
composed of lymphocytes, macrophages, and polymorphonuclear leukocytes.

Medical Care

Polio management is supportive in nature.

o

Abortive polio: Treatment with bed rest and minimal exertion may be
done at home. Supportive treatment with analgesics and sedatives
may be used.

Nonparalytic polio: Management is similar to that of abortive polio.
Combine analgesic therapy with hot packs for pain relief.

Paralytic polio: In contrast to abortive and nonparalytic polio, which can
be managed at home, patients with paralytic polio require
hospitalization.

Bed rest is required during the early stages of the disease because
exertion may worsen the paralysis.

Applying hot packs to affected muscles may alleviate pain.

Align the body in a neutral position to minimize deformity. Patients
should start physical therapy soon after the resolution of pain. Physical
therapy should include both active and passive exercises.

Mechanical ventilation may be required if respiratory muscles are
affected.

Postural drainage and suction should be implemented in mild bulbar
polio.

Patients with weakness or paralysis of the bladder may be treated with
cholinergic agents, the sound of running water, or catheterization.

Pleurodynia: Treatment is symptomatic, using analgesics and heat application
for pain relief. Severe pain may require opiate analgesics.

Aseptic meningitis: Treatment is symptomatic, with analgesics for headache
relief. Headache is often severe and prolonged in adults; potent analgesics
should be administered, when necessary.

Myopericarditis

o

Treatment is mainly supportive in nature and involves management of
pericardial pain, pericardial effusion, arrhythmias, and heart failure.

Bed rest is important since exercise can increase the degree of
myocardial necrosis.
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o Intravenous immunoglobulin (IVIG) therapy has shown some benefit in
small case-control studies. Nevertheless, most reports lack statistical
significance, and randomized trials are needed.

o Capsid-binding inhibitors belong to a class of drugs that have shown
benefit in some immunosuppressed patients with myocarditis.
However, these drugs are not available for use in the United States.

o Corticosteroids vyield little or no benefit, and immunosuppressive
therapy is contraindicated during the acute phase of viral myocarditis
because they have been shown to cause clinical deterioration.

e Acute hemorrhagic conjunctivitis
o Treatment is primarily symptomatic in nature.

o Antimicrobial agents are not indicated unless bacterial superinfection
occurs. Corticosteroids are contraindicated.

o Cold compresses may be used, along with antihistamine/decongestant
eye drops.

e Herpangina and hand-foot-and-mouth disease

o Symptomatic treatment for sore throat is the mainstay of treatment,
including analgesics, topical anesthetics, mouth wash, and saline
rinses.

o Viscous lidocaine (2% solution) may be helpful.

Medication Summary

Management is supportive and addresses symptoms. No antiviral medications are
currently approved for the treatment of enterovirus infections.

e Hygienic measures such as hand washing and adequate disposal of infected
secretions help prevent the spread of enteroviral infections.

e Poliovirus vaccines have been instrumental in the effort to eradicate polio; the
vaccine is available in 2 forms.

o The OPV is a live attenuated vaccine that contains all 3 serotypes. It
was developed by Sabin. OPV administration decreases replication of
the virus in the small intestine and increases production of high titers of
IgA in the mucosa. The advantages of OPV include easy
administration, stimulation of local and generalized immunity, and herd
immunity. Adverse effects include vaccine-associated paralytic
poliomyelitis and seroconversion rates lower than those achieved with
IPV. OPV should not be administered to immunocompromised patients
or to household contacts of these patients.
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o OPV is used in developing nations because of it lower cost, ease of
administration, and superior secretory immunity in the GI tract in
comparison to IPV.

o IPV was originally developed by Salk in 1955. Current formulations of
IPV are more immunogenic than those available before 1987. This
vaccine elicits higher 1gG antibody titers and has few adverse effects
but is inferior to OPV in providing secretory immunity in the Gl tract. It
is the recommended polio vaccine in United States when the risk of
vaccine-associated paralytic polio disease due to OPV exceeds that of
wild-type polio disease. Higher costs for production and supply and the
delivery route, along with the lack of herd immunity, makes its use less
desirable in developing countries.

o Combined immunization with OPV and IPV provides the highest serum
level of antibody response, with equivalent mucosal immunity to that
produced by OPV alone.

The spread of AHC is prevented by hand washing and using separate towels.

Intensified efforts to eradicate polio have led to the introduction of new
monovalent OPV type 1 (mOPV1) and type 3 (mOPV3) vaccines to more
rapidly eliminate the final strains of poliovirus in circulation.

Further efforts to simplify administration of the two monovalent vaccines have
resulted in the development of a bivalent oral polio vaccine (bOPV). This
vaccine consists of live-attenuated (weakened) poliovirus strains of type 1 and
type 3, which simultaneously target the two remaining types of wild poliovirus
(type 1 and type 3).

Recent trials demonstrated the superiority of bOPV over tOPV and
noninferiority to the respective mOPVs in achieving seroconversion.

As of 2009, the use of bOPV or mOPVs as supplementary immunization
activity to complement tOPV is recommended.

Complications
Polio

o Respiratory failure secondary to paralysis of respiratory muscles or to
lesions of the respiratory center is a life-threatening complication of
paralytic polio.

o Pharyngeal paralysis may occur.
o Myocarditis is rarely diagnosed clinically.

o Gastrointestinal hemorrhage results from intestinal erosions and may
require transfusion. Gastric dilation is abrupt in onset, and immediate
gastric aspiration should be performed.

o Hypertension is a common complication and may progress to
hypertensive encephalopathy.
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o Postpolio syndrome occurs 3-4 decades after acute paralytic polio. It is
characterized by muscle pain, worsening of prior weakness, or new
paralysis. This is more common in women than in men.

o Vaccine-associated poliomyelitis occurs in approximately 1 per 2.6
million people overall and in 1 per 750,000 people who receive the
OPV.

Aseptic meningitis: Complications include lethargy, febrile seizures, and
coma.

Nonpoliovirus paralytic disease: This is usually less severe than polio-
associated paralysis.

Myopericarditis

o Chronic dilated cardiomyopathy may result from past enteroviral
infections, and cardiac transplantation may be required in severe
cases.

o In rare cases, chronic constrictive pericarditis develops 5 weeks to 1
year after resolution.

Acute hemorrhagic conjunctivitis
o Secondary bacterial conjunctivitis may occur.

o In severe cases, keratitis may occur and may last several weeks but is
rarely permanent.

o Paralysis (motor and/or sensory) may follow AHC by 2-5 weeks. It is
clinically indistinguishable from polio, although it occurs exclusively in
patients older than 20 years. Males are affected more frequently than
females.

o Neurological complications of AHC occur in epidemics caused by
enterovirus 70 but not by coxsackievirus A24.

Prognosis

Polio: Paralytic polio leads to permanent weakness in the affected limb.
Permanent weakness occurs in approximately two thirds of patients. Postpolio
syndrome is slowly progressive. In the epidemic era, poliomyelitis carried an
overall mortality rate of 5%-10%.

Aseptic meningitis: Fever and signs of meningeal irritation usually resolve
within 1-2 weeks in infants; some adults are ill for 2-3 weeks. Long-term
prognosis is excellent.

Pleurodynia: Patients with epidemic pleurodynia completely recover.

Myopericarditis: The prognosis is good, and mortality rates in acute infection
are low. Severe cases can result in dilated or restrictive cardiomyopathy,
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persistent electrocardiographic abnormalities, or congestive heart failure.
Twenty percent of patients may have recurrent myopericarditis and develop
chronic dilated cardiomyopathy. Infants are at a higher risk of developing
long-term sequelae.

The Geno-Sen’s Enterovirus Quantification Kit for EnteroVirus genomes is designed
for in vitro quantification of reverse transcribed most common EnteroViruses.

The Geno-Sen’s EnteroVirus Quantification assay is developed for laboratory scale
or high-throughput quantitative transcript analysis by real time quantitative
fluorescence PCR.

Geno Sen’s standardized ready-to-use Control and Reaction mix allow fast
processing of the samples.

Samples which can be used for Extraction: Whole Blood, serum, C.S.F. Stool,
cell Culture supernatants etc.

4. Precautions for PCR

The following aspects should always be taken care of:

. Store positive material (Specimens, Standards or amplicons) separately from
all other reagents and add it to the reaction mix in a separate facility.

. Thaw all components thoroughly at room temperature before starting the
assay.

. When thawed, mix the components and centrifuge briefly.

« Work quickly on ice or in the Cooling Block.

. All the reagents including the NTC (except for standards & specimens) should
be mixed & dispensed in pre-mix area.

. All the standards & specimens should be mixed & dispensed in extraction
area.

« Use pipette tips with filters only.

. Always use disposable powder-free gloves

5. Additionally Required Materials and Devices

« RNA isolation kit (see 8.a. RNA extraction)
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« 0.2 ml PCR tubes for use with 36-well rotor (Corbett Research, Cat.-Nr.: SE-
1003F) alternatively 0.1 ml PCR tubes for use with 72-well rotor (Corbett
Research, Cat.-Nr.: ST-1001)

. Micro Pipettes Variable Volume 2-20pl, 10-100ul, 100-1000yul,

. Sterile pipette tips with aerosol barrier 2-20ul, 10-100pl, 100-1000yl,

. Disposable powder-free gloves

. Vortex mixer

« Centrifuge Desktop with rotor for 1.7 ml reaction tubes

« Rotor Gene™ 2000,3000 or Rotor Gene™ 6000, Corbett Research (The Real

time PCR Instrument)

6. Principle of Real-Time PCR

The robust assay exploits the so-called Tagman principle. During PCR, forward and
reverse primers hybridize to a specific sequence product. A TagMan probe, which is
contained in the same reaction mixture and which consists of an oligonucleotide
labeled with a 5'-reporter dye and a downstream, 3'-quencher dye, hybridizes to a
target sequence within the PCR product. A Taq polymerase which possesses 5' - 3'
exonuclease activity cleaves the probe. The reporter dye and quencher dye are
separated upon cleavage, resulting in an increase in fluorescence for the reporter.
Thus, the increase in fluorescence is directly proportional to the target amplification
during PCR.

7. Description Of the Product.

The Geno-Sen’s EnteroVirus PCR Reagents constitute a ready to use system for
detection and quantification of EnteroVirus using Polymerase chain reaction (PCR)
in the Rotor Gene 2000/3000/6000 (Corbett Research). The Specific Master mix
contains reagents and enzymes for the specific amplification of EnteroVirus and for
the direct detection of the specific amplicon in fluorescence channel Cycling A.FAM
of the Rotor Gene 2000/3000/6000 & the Reference gene on Cycling A. Joe.
External positive Standards (EV S 1-5) are supplied which allow the determination of
the gene load. For further information, please refer to section 8.c Quantitation.

8. Procedure
8.a RNA Extraction

RNA Extraction kits are available from various manufacturers. Sample volumes for

the RNA Extraction procedure depend on the protocol used. Please carry out the
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RNA Extraction according to the manufacturer’s instructions. The recommended

Extraction kits are the following:

Sample Nucleic Acid Isolation Kit Cat.
Material Num.
REF

Serum,plasma, | Geno Sen’s & Viral RNA Extraction 98001 or Genome Diagnostics
C.S.F, Cell | Mini Kit (Columns based) 98002 Pvt. Ltd. India.
Culture
supernatants. OR

QlAamp Viral RNA Mini extraction Kit | 52904 QIAGEN

(50)

The Geno Sen’s® EnteroVirus Real Time PCR kit has been optimized with the above
mentioned extraction kit. The Geno Sen’s® Viral RNA Extraction Mini Kit provides a
relatively higher yield than most of the commercial extraction kits available on the
world market & hence is the preferred Kit for extraction of Viral RNA.

However the customer can use their own extraction systems depending on how
good the yield is. Always use an extraction kit with a higher RNA yield otherwise the
low positives will not be detected.

Blood collection tubes coated with anticoagulants may inhibit the PCR, However
these inhibitors will be eliminated by the use of the isolation kits given above. It is
recommended to avoid the usage of heparin blood.

When using Extraction protocols with ethanol-containing washing buffers, please
carry out an additional centrifugation step before the elution to remove any

remaining ethanol. This prevents possible inhibition of PCR.

The EnteroVirus Rotor Gene PCR Reagents should not be used with phenol

based isolation methods.

8.b Inhibition Control:

Inhibition Control Gene allows the user to determine & control possible PCR
inhibition. The Inhibition Control gene reagents are in built in the premix provided
and need not be run separately. There is need to add internal control Gene in the
reaction mix which has been provided as IC-1 RG (R3). To add the IC Gene 0.5
MI/rxn of R3 is added to the premix as shown in the Figure 4 & 5. The results can be
visualized in the Joe channel. However if there is a need for the Internal control to be
used as an extraction efficiency control, then 5 ul of R3 i.e. Inhibition control should
be added to each sample before adding the Buffer MBR in the extraction process.

However in such a case, the IC-1 (R3) should not be mixed with the pre-mix as
described above & instead 0.5 pl/rxn Molecular Grade water should be added to the
pre-mix.
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Also Note that in such a case there will be no amplification of Internal control in the
Joe Channel in the NTC, & Standards. There will only be amplification in the Joe
Channel in the Samples to which the IC-1 (R3) has been added before extraction.

Whereas if the IC-1 (R3) is added to the premix then there will be amplification in Joe
Channel in all the samples, standards & NTC.

8.c Quantitation

The quantitation standards provided in the kit (EV S 1-5) are treated in the same way
as extracted samples and the same volume is used i.e. (15ul) instead of the sample.
To generate a standard curve in the RotorGene™ 2000/3000/6000, all 5 Standards
should be used as defined in the menu window Edit Samples of the
RotorGene™ software. The same should also be defined as standards with the
specified concentrations (see RotorGene™ Manual). The standard curve generated
as above can also be used for quantitation in subsequent runs, provided that at least
one standard is used in the current run. For this purpose, the previously generated
standard curve needs to be imported (see Rotor Gene™ 2000/3000/6000 Manual).
However, this quantitation method may lead to deviations in the results due to

variability between different PCR runs & due to varying Reaction efficiencies.

Attention: The standards are defined as Copies/ul. The following formula has to be
applied to convert the values determined using the standard curve into Copies/ml of

sample material:

Result (Copies/ul) x Elution Volume (ul)
Result (Copies/ml) =

Sample Volume (ml)

Or else direct conversion can be done keeping in mind the starting volume of the
sample & the final eluted Volume e.g.

In case Geno Sen’s® Viral RNA Extraction Mini Kit is being used where the starting
volume is 150ul & the final Eluted Volume is 60ul then to obtain the direct values i.e.
copies/ml for the patient samples the following values for the standards can be fed
directly into the operating software which is again based on the above formula and
will yield direct conversion of per ml of patient sample data.

S1: 10° copies/ul = 40000000 copies/ml
S2: 10 copies/ul = 4000000 copies/ml
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S3: 103 copies/ul = 400000 copies/ml
S4: 102 copies/ul = 40000 copies/ml
S5: 10! copies/ul = 4000 copies/ml

If the starting volume of the sample while using the Qiagen QlAamp Viral RNA Mini
extraction kit is 140ul & the final Eluted Volume is 50ul then to obtain the direct
values i.e. Copies/ml for the patient samples the following values for the standards
can be fed directly into the operating software which is again based on the above
formula and will yield direct conversion of per ml of patient sample data.

S1: 10° Copies/ul = 35750000 Copies/ml
S2: 10* Copies/ul = 3575000 Copies/ml
S3: 103 Copies/ul = 357500 Copies/ml
S4: 102 Copies/ul = 35750 Copies/ml
S5: 10! Copies/ul = 3575 Copies/ml

8.d Preparation for PCR & amplification.

First make sure that the Cooling Block (accessory of the Rotor Gene™, Corbett
Research) is pre-cooled to +4°C in a Refrigerator or Deep Freezer. Place the desired
number of PCR tubes into the Cooling Block. Make sure that the tubes for standards
& at least one negative control (Water, PCR grade) are included per PCR run. To
generate a standard curve, use all supplied Standards (EV S 1-5) for each PCR run.
Before each use, all reagents need to be thawed completely and mixed (by pipetting

or by brief vortexing).

Please follow the pipeting scheme mentioned below for each sample depending
upon the number of samples a mix can be prepared as follows. Each sample

EnteroVirus Mg. Sol EnteroVirus IC-1(R3) 0.5 L
Super mix 2.5 uL (R2)
7 uL (R1)
v
COMPLETE
PREMIX
10uL
v

ADD.

15 uL
RNA or

Standard

For amplification
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Fig. 4.
Depending upon the number of samples the following pipetting scheme can be followed. e.g. for 10
rxns.

EnteroVirus 1rxns. 10 rxns.
MASTER MIX

EnteroVirus Super | 7 uL 70 pL
Mix (R1)

EnteroVirus Mg | 2.5 L 25 L
Sol. (R2)

IC-1(R3) 1 uL 0.5 pL 5puL
Total 10pL 100pL

Fig. 5.

Pipette 10 pl of the Master Mix into each labelled PCR tube. Then add 15 pl of the earlier extracted
RNA to each sample tube and mix well by pipeting up and down. Correspondingly, 15 ul of the
Standards (EV S1-5) must be used as a positive control and 15 pl of water (Water, PCR grade) as a
negative control. Close the PCR tubes and transfer the same into the rotor of the
RotorGene™ instrument. The RotorGene™ software versions 5.0.53 and higher require a Locking
Ring (accessory of the RotorGene™, Corbett Research) to be placed on top of the rotor to prevent

accidental opening of the tubes during the run.

8.e. Programming the RotorGene™ 2000/3000

The RotorGene™ 2000/3000 PCR program for the detection of EnteroVirus can be divided into

following steps:

Setting of general assay parameters & reaction volume

Thermal Profile & Calibration

Cycling profile/ cDNA synthesis & Initial activation of the Hot Start enzyme
Cycling for Amplification of cDNA

Adjustment of the sensitivity of the fluorescence channels

mmoow»

Starting of the Rotor Gene™ run

Program the RotorGene™ 2000/3000 for these 5 steps according to the parameters shown in Fig. 6-
21. All specifications refer to the RotorGene™ software version 6.0.33. Please find further information
on programming the RotorGene™ in the RotorGene™ 2000/3000 Operator's Manual,. In the

illustrations these settings are shown by arrows
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Setting of general assay parameters & Reaction volume.

First, confirm whether the PCR tubes used are No Domed PCR tubes by clicking in

the box as shown in the figure. Please note that tubes with domes cannot be used in

Rotor gene hence click in the box as shown below.

3 Rotor-Gene VIRTUAL MODE - Run 20086-05-17 {1)

File Analysis Bun Gain View Window Help

LoHoe e|e., o

® » U @ 3 =)
New Open Save | Stat Pause Siop ‘Seftings Frociess  Profle  Temp. Samples Analysis Reports  Amange
JChamels

New Run Wizard [X]
Welcome to the Advanced Run Wizard! ;
.~ Rotor Type

72°w/ell Rotor
GeneDisc (72-well)

SkipWizard | ccBack | Newss |

| Rotor-Gene Analysis Software 6.0 (Build 33) [VIRTUAL MODE

st A e NEWMEOD@RSK || Dyeh. | @eo.. | [Hres. | B BIE 7 P2 s10pM
Fig. 6.

Confirmation of Reaction Volume as follows.

% Rotor-Gene VIRTUAL MODE - Run 2008-06-09 (1)
Fle  Analysis Run Gain View Window Help

4 = E 0 & e e
Start o

Mew  Open Save use  Stop Help
| Channels

New Run Wizand

s miscellaneous options for the run. Complete the fields,
ady to move to the neat page.

en you &
PETER

ENTEROVIRUS RNA QUANTITATION

/

FReaction 25 =
Yolume Lk =
Sample Layout: [1.2 2 -

Skipwizad | ¢<Back | Mewss |

NamedOn | AI0n | AlOfF

Edit Samples

| Rotor-Giene Analysis Software 6.0 (Buid 33)

Fig. 7. Setting of general assay parameters.

B Please click on the volume buttons to make sure that 25ul is reflected in the window
as shown above.
B Then click next and a new window will open as shown below.
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THERMAL PROFILE & CALIBRATION:

Here the thermal profile for the assay will be defined.

% Hotor-Gene VIRTUAL MODE - Run 2006-05-17 1]

Eile  Analksiz Bun Gan Yew Window Help

b B H e e @ @

Mew Open Save Start Balise Stop Help

J View B

Settings Frooress  Profile

o] o B

Temp. Samples Analysis Reports  Arange

J Channels

Temperature Prafile :

Mew Run Wizard [ ]

Thiz box displays

M

Edit Profile P I

Channel Setup

help on elements in E
the wizard. Forhelp | B
on an item, hover .
lvour mouse over the  H
itern for help. ‘rou
can alxo click on a
combo box o display
help about its 3
available settings.

dhsten || o4 @ 5 EEE Q&2 85 @ 5 K

Fig. 8.

Mame I Source I Detector I Gain | Create Mew I
FaMASybr  470nm  510nm 933 Edit I
JOE 530nm  555nm g =
RO= BBBhm  E10nm 5 Edit Gair... |
Cps 625nm  BEOhp 4
Bemove I
Reset Defaults I ¥y
- Bark Off |
LCalibrat
&I Dn | AllOf
1 s
Skipwizard | << Back Mewts>> |
| Rotor-Gene Analysis Software B.0 [Build 33) |V\F\TUAL MODE

|| e | @b | flRoe | RS ES 7 o s

Programming the temperature profile is done by activating the button Edit

Temperature Profile in the next New Experiment Wizard menu window as shown

above.

CYCLING PROFILE: First hold 50°C for 15 minutes

synthesis step as below

i.e. cDNA

‘\‘ Rotor-Gene YIRTUAL MODE - Run 2006-05-20 (1)

EENE 1% E dit Profile
AL
Hew 0O % >
New Open  Save As Help
J Channel  The min will take approximately 115 minute(s] to complete. The graph below represents the run to be performed :

Click on a cycle below to modify it :

Hald 2
Cwcling

Hold Temperature : i/

Hold Time :

15 Im\ns 0 Isecs
I Mormal Speed - I

Ratar Speed :

Rotor-Ger
dsten | 4 @ 0 EWE QS S

W Insert ofter I

Insert before. .. I
Femove I

il
k. Off
| AllOff

o |hooe

»|| Evaho. | Rrung. | #HY- | fllRoo- | |E3EEEEIRI7Z @ 503 e

Fig. 9.
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CYCLING PROFILE: Second hold 95°C for 10 minutes as below

v& Rotor-Gene YVIRTUAL MODE - Run 2006-05-20 (1]

ISEREU 1% E dit Profile [ %]
AN N Q
e 1 Mew Open  Save hs Help

J Channel  The mn will taks appraximately 120 minute(s) to complete. The graph below represents the un to be performed :

Click. on a cycle below to madify it

Haold Insert after
Cueling Inzert before...
Remove

Hold Temperature 95 |!c

Hold Time mins 0 |Se:s
Rotor Speed : L
\ :
k. Off
[ Al DK
Rotor-Ger ok |fooE

dstart|| A & 5 @25 7| Svao. | Drug. | @AY | R | |[EEd BB @ 511

Fig. 10. Initial activation of the Hot Start enzyme.

Setting up of denaturation step in the cycling profile as depicted below i.e.
95°C for 15 seconds.

% Rotor-Gene VIRTUAL MODE - Run 2006-09-13 (1)

IRERETE 7% E dit Profile
A e ©
New 0 Mew Open  Save Az Help

J Channel  The run will kake approsimately 120 minute(s) to complete. The graph below represents the run to be performed ;

B

Haold Ingert after... |
Hold 2
Inzert before. . |
Remave |
This cycle repeats 45 Ilime[s]

Click on one of the steps below to modify it, or press + or - to add and remove steps for this cycle.

Timed Step j _’I LI

95°%c for 15 secs

95%:
15 seconds
Mot Acquiring 728 for 15 secs

_feciorlasess 3

Nomal Speed | nk OFf |

—_—— All O

™ Long Range B08c for 20 secs |

™ Touchdown -

Fiotor-Ger QK I hooE
dsan| 7 & 5 SR | @ |2e] g #@e | 3] [BOEEEE DL 22rm

Fig. 11.
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Setting up of Anneling step in the cycling profile as depicted below i.e. 50°C for

20 Seconds and defining the Data acquiring channel i.e FAM & JOE

v& Rotor-Gene YIRTUAL MODE - Run 2006-09-13 [1)

File  Anz

A

Mew 0O

J Channel

Rotor-Ger

TR Edit Profile
A @
New Open  Savehs Help
The run will take approximately 120 minute(s) to complete. The graph below represents the run to be performed :

[ 1

i

Uit

L1

=
=
=
—____
—____
—____
e W

L1

Click an a cycle below to modify it

Haold
Haold 2

Insert after... |
Insert before... |
Remove |

Thiz cycle repeats il time|s].

Click on ane of the steps below to modify it or press + of - to add and remave steps for this cpcle

Timed Step
B0

20 seconds

968 for 15 secs

Acquining to Cycling & /
on FAM/Sybr, JOE

50%c for 20 secs /

- |

Mormnal Speed

I™ Long Range
I Touchdown

=

2% for 15 gecs /

ok |

ik OF |

| AlOf

ODE

st | 4 & 3 DEH® || S |2 | s =e | [lk | |[BleSBe DL 2

Fig.

12.

Setting up of Extension step in the cycling profile as depicted below

for 15 Seconds

4 Rotor-Gene VIRTUAL MODE - Run 2006-09-13 (1)

File  Ane

A

HNew 0O

J Channel

RatorGer

11 E dit Profile
T @
New Open Savehs Help

The run will take appraimately 120 minute{s) ta complete. The graph below represents the run ta be performed :

I

el

=
=
=
—
—
—
e B

LU

Click on a cycle below to madify it

Hald
Hold 2

Ingert after... |
Insert before... |
Remove |

Thiz cycle repeats ﬁl time(z]

Click on one of the steps below to modify it, or press + or - to add and remove steps for this cycle.

Timed Step
7

15 seconds

95 for 15 secs

[~
Mot Acquiring /

Momal Speed 'l

I™ Long Range
I™ Touchdown

508 for 20 secs /

72 for 15 secs /

HE

o |

nk OfF_|

| Ao

ODE

ghsta| | 4 & 5 SR e 0| . 2e ] e =E. | {8k ||%@;@gmg_og 236 PM

Fig.

13.
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Setting up of Number of Cycles to 45 cycles in the cycling profile as depicted

below.

‘t‘ Rotor-Gene VIRTUAL MODE - Run 2006-10-06 (1)

ISENEUH 1% E dit Profile
A

- s N S = I
Mew Open  Save fs Help
J Charnel  The un will take approximately 120 minute(s] to complete. The: graph below represents the un to be performed :

[

i il

Insert after...
Inzert befors...
Remove

Click on one of the steps below to madify t, ar press + or - to add and remove steps for this cycle.

=l

il

Click on a cycle below ta madify it

T

96% for 16 secs

20 seconds

Acguiing ta Cycling &
on FAM/Sybr, JOE

Marmal Speed -

T2cior 15 secs /
508 for 20 secs /

MMWME

nk O |
| Al

I Long Range
I~ Touchdown

Fiotar-Ger oK | hoDE
dstar | (4 & G @2 ®0 T || mMevereir | flroobee | | BEEIBE SDH 25imm

Fig. 14.

Final Confirmation of the Thermal profile by pressing OK button as shown

g

nk OFF |
| Aok

¥ Hotor-Gene ¥IRTUAL MODE - Run 2006-10-06 (1]
[N 1% E dit Profile
Néw Dl % - s b o
New Open Savehs Help

J Channel  The run wil take approximately 120 minutefs) to complete. The graph below represents the wn to be performed :

i i

§=
—
—

=
=
=
—(—
——
e S
.

Click on a cycle below to modify it :

Hold
Hold 2

Ingest after...
Irsert before.
Remove
Thiz cycle repeats il timels)

Click on one of the steps below to modify it, or press + of - to add and remove steps for this cycle.

/

=]

T2 for 15 secs /
B0%: for 20 secs /

=

Timed Step

95% for 1D secs

20 seconds

Acquiring to Cycling & I
on Fékd/Sybr, JOE

Mormal Speed | -

I Long Range
I Touchdowr

Rotor-Ger oK | ﬁ
stan || 1 & 5 B2 ® o || Eeterovn | fliroosene | |[BEEd BE TR 2siru

Fig. 15.
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Setting the gains for the acquiring channel by clicking at the Calibrate button

as shown below.

% Rotor-Gene YIRTUAL MODE - Run 2006-05-20 (1) M= ES
File  Analsiz Bun Gain View ‘'window Help

A A H O e ® 0 |, - @ & 1 @ 48 o .

MNew Open Save Start Bause Stop Help Settings Prooress Profle Temp.  Samples Analysis Reports  Arange

JChanneIs

Hew Run Wizard | %]

Temperature Profils : This how displaps
help on elements in
the wizard. For help
on an item, hover
lvour mouse over the
item for help. ‘r'ou
can also click on a
combo box to display
help about its
available settings.

Channel Setup :

M arme | Source | Detector | G ain | Create Mew I

Fab/Sybr  470nm  510nm 8 Edit |
JOE 530nm  555nm 5 =

RO= BBBrm  E10nm 5 Edit Gair... |

Cyh E25hm  BEOhp 5

Bemove |

Reset Defaults ¥

| Bank Off |

LCalibrate. .. bn | Al O

..

Skip Wizard I << Back Mest »» I

| Rotor-Gene Analysiz Software 6.0 [Build 33] |V\F\TUAL MODE

i Start |J & _-8 @I @ gg ”|J @Yaho.. I 5 Fung.. | HIV-...l Hotor-...l |%%‘Q—Em} o;ﬁ 5.22 P

Fig. 16.
The detection range of the fluorescence channels has to be determined according to the fluorescence

intensities in the PCR tubes. This adjustment is done in the menu window Auto Gain Calibration
Setup (activation in menu window New Experiment Wizard under Calibrate). Please set the calibration
temperature to the annealing temperature of the amplification program (compare Fig. 17).

Adjustment of the fluorescence channel sensitivity as shown below.

% Rotor-Gene VIRTUAL MODE - Run 2008-05-20 (1)
File Analysis Run Gain Yiew Window Help

b ® E e & e

Mew Open Save | Start Fouse Stop | Help

JViEW 2 [ ) » i w E] B = .
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Jchannels

Page: Page 1

Auto Gain Calibration Setup.

: - Calbration
v Run Wizard, Aule-Gain Calbration will iead the fluaresence on the inserted sample at
ﬁ different gain levels unti it inds one 2t which the fuorescence levelsare | [Tri box displays
acceptable. The range of fluorescence yau are laoking for depends on the | |l on elemerts in
chemistry you are pe.mrmz/ A Ry
on an item, haver
Set temperature to |20 = degress your mouse over the
item for help. You
Caliorate &l | Calibrate Acquiing | an alsa cick on a
combo bo to display

v PR Calibration Betore st Acauisition help about its

r Pe&ahblatmn 450 Degrees 4t Beginning OF Aun arvsilable seftings Uk
 Charinel Sam}g{-

| \ - add..

Name___| Tube PXilion | Min Reading | Max Feading | Edr. |

FaM/Sgr 1 5 TOFI

JOE 1 SFI 10F1 Remave
Fiemave Al

Unknown

Sat | Menual.

| RotorGene Analysis Software .0 [Buid 33)
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/ODE - Run 2008-05-20 (1)
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| Rotor-Gene Analysis Software 6.0 (Buid 33)

Fig. 18.

T chikungur:

| VIRTUAL MODE

Please do not forget to click on the box against “ Perform calibration at before 1st acquisition.” After

that press Close and a new window will open as shown below.

The gain values determined by the channel calibration are saved automatically and are listed in the

last menu window of the programming procedure.

PRESS NEXT
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Starting of the Rotor Gene™ run.

% Rotor-Gene VIRTUAL MODE - Run 2006-05-20 (1) M,
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Once you've confirmed that your run settings are carect, click Start Run to [[E: Start Run | EEGHII
Q‘, begin the wn. —

D | &1 OK
‘ Skip \wizard << Back |

Es

| Rotor-Gene Analysis Software 6.0 [Build 33) |V\HTUAL MODE

gasmn"j @ = lf;l @ =] g@ ”H @Yaho..l [ Fung... | H\VV | ﬂﬁotor—.. |FE%‘(E|*E@} "ﬁ 5:26 P

Fig. 20:
Press Start Run Button.

% Rotor-Gene VIRTUAL MODE - Run 2006-09-13 (1)

L3

i Save As HE _
v . = i W 3 =
E S‘i\'e-""'la RatorGiene 6 j @I ﬁl B Temp. Samples Analysic Reports  Amange

J Ck Changes
Demanstrations

Expart
Reports
Templates

ATH ENT P

File name: IENTEHDVIHUS 120908 Save

Save as pe: IFIun File [*.rex) j Cancel |
ey 4

JOE Gain 933

Auto-Calibration Befare First Acquisiti

High Speed Rotor - On

Fiotor 36-well Rotor

Sample Layout 1,23,

You are about to run in VIRTUAL mode. v

Once pou've confirmed that pour n setings are comect, click Start Bue to @ Start Fun Ealnk off
= Dn | Al Off

) begin the run.

£

Skipwizad | <<Back |

| Ratar-Gene Analysis Software 6.0 (Build 33] |V\F\TUAL MODE

Hsen| |14 @ 2 98men | gula o [=E |6 | [BIESEYPRR 2erm

Fig. 21.
SAVING THE RUN FILE AS ABOVE

Store the run file either in my documents or a designated folder as shown above.

The moment save button is clicked after the file name, machine will start.
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8.f. Programming the RotorGene™ 6000

The RotorGene™ 6000 PCR program for the detection of EnteroVirus can be divided into following

steps:

G. Setting of general assay parameters & reaction volume

H. Thermal Profile & Calibration

I.  Cycling profile/ cDNA Synthesis & Initial activation of the Hot Start enzyme
J. Cycling for Amplification of cDNA

K. Adjustment of the sensitivity of the fluorescence channels

L.

Starting of the Rotor Gene™ run

Program the RotorGene™ 6000 for these 5 steps according to the parameters shown in Figures 22-
39 below All specifications refer to the RotorGene™ 6000 software version 1.7 Please find further
information on programming the RotorGene™ in the RotorGene™ 6000 Operator’s Manual,. In the

illustrations these settings are shown by arrows

g) Setting of general assay parameters & Reaction volume.

Please see to it that you are in advanced mode and then click Hydrolysis
Probes.

On a double click the software will automatically go to the next function. If there is
just a single click then click new after highlighting the Hydrolysis Probes.

a Rotor-Gene 6000 Series Software ¥YIRTUAL MODE - Run 2007-07-03 (1) M= EI
File  Analpziz Bun Gain  Yiew Window Help

T (D NE Ol ? & & W B o= D
e Open Saie | S . Y | 4
JChanna\s Buick Start Advancedl

] A bwa step cycling
;;\1 Perform Last Run profile with data
acquired on the Green
Ernpty Run EII;atT_;e:L?rTIy to speed

Intercalating Dyes

Hybridisation Probes
]_ JHRMM

'I_ Other Runs

@Instrument Maintenance
f_J Open A Template In Another Folder... \

BarkOn | BankOff |
MamedOn | &llOn | Al OFf
Edit 5 amples.
¥ Show This Sereen ‘when Software Opens
| Rotor-Gene G000 Series Software 1.7 [Build 40] | WIRTUAL MODE

st | 2 & 2 6y || apeaL | EHey - | R | [[EE @3 112480
Fig. 22.
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a Rotor-Gene 6000 Series Software YIRTUAL MODE - Hydrolysis Probes 2007-07-03 (1)
File Analysis Bun Gan View Window Help

T H M 9w & & & & W &

New Open Save | Stat Fsuse Siop Help Seftings Fiooess  Profle  Temp.  Samples Ar;ablsis F!e;ons Arrange

j Channels

d Run

to the Ad
~ Rotor Type

72-well Rotor
GeneDisc (72-well)

¥ Locking Ring Attached
830

O | All O
EeS...

SkipWizard | ccBa |

Next>>

| Rotor-Gene 6000 Series Software 1.7 (Build 40) | VIRTUAL MODE

Astat|| A4 & 5 0 = ® & || umeaL | EiHey- | %Rt | |[EBTE @ & 1124aM
Fig. 23.

First, confirm by clicking in the box as shown in the figure above whether a locking

ring has been attached. Then click next to proceed to the next step.

Confirmation of reaction Volume as follows.

& Rotor-Gene 6000 Series Software VIRTUAL MODE - Run 2008-06-09 1)
File Analysis Run Gain View Window Help

b nme |

Start Pause Stop | Help

New Run Wizard

| ehannets

% P
jume (L)
Sample Layout: |12 2. -
Skipwizard | ccBack | Mew>s

k On B aff
M. d O | AlOn | Al OFF

Edit Samples.

| VIRTUAL MODE

B Please click on the volume buttons to make sure that 25ul is reflected
in the window as shown above.

B In case required, Operators Name can be Fed into the system.

B Any Notes which need to be either printed into the Report can be typed
out in the Box of Notes.
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B Then click next and a new window will open as shown below.
h) THERMAL PROFILE & CALIBRATION:

Here the thermal profile for the assay will be defined.

B Rotor-Gene 6000 Series Software VIRTUAL MODE - Hydrolpsis Probes 2007-07-03 (1)

File Analpsis Bun Gain  Yiew Window Help

J 2 H Il e

Mew Open Save | Stat auc= oop | Help
| Ehanrels

e 2 @ &8 W By = B

Seftings Fioess Profle  Temp.  Samples Analysis Repots Anangs

New Run Wizard [<]

Temperature Profile This bow displaps

help an elements in
the wizard. For help

on an item, hover
your mouse over the
item far hielp. Yau
can alsa dlick on &
combo bos to display
help about its

available setings.
Edit Prefie..
Chanrel Setup

Hame | Soude | Detector | Gain | Create Mew... |
Green  470nn\ 510rm & o
elow  530nm\ 555nm _ & |
Orange  585nm \ £10nm Edit Gain
Bemave
Feset Defaults
»
Gain Optimisation.. Bank O |

P | AlOK
s

Red B25mm B0
Cimson ~ E80nm ] Ohp

~oam

Skipwieard | << Back Hewtsr |

| Rotor-Gene B000 Series Software 1.7 (Build 40) |VIHTUAL MODE

st | 4 & G ®E || mear | mHey - | =iRotor. | |EBThE <@ & 112644
Fig. 25.

Programming the temperature profile is done by activating the button Edit Profile in
the next New RUN Wizard menu window as shown above.

) CYCLING PROFILE: First hold 50°C for 15 minutes i.e. cDNA
synthesis step as below

ﬂ_ Rotor-Gene 6000 Series Software YIRTUAL MODE - Hydrolysis Probes 2007-11-11 [1)

SRS /T E dit Profile <]
Vol [ e E e

New 0O Mew Open  Save ds Help
J Channel The run will take approsimately 98 minute(s) to complete. The graph below represents the run to be performed :

P
Click an a cyile bilﬁw to modify it :
Insert after...

Hold 2

Cyeling Inzert before. .. |

Hold Temperatwre . 5y [o
Held Time : m“ el © ||szee

2
nk Off
Al O

Rotor-Ger juls I hooe
Hstan| | A & 5 ® S (= | dconverted | EHCY - Mi.| EHEY - Mi.| 2 RoorGe.| | @@ 1040141

Fig. 26.
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Second hold 95°C for 10 minutes as below

ﬂ Rotor-Gene 6000 Series Software YIRTUAL MODE - Hydrolysis Probes 2007-11-11 1) _ =] x|
(SN W Edit Profile
L T e
New 0O  Mew Open Saveds | Help
J Channel The run will take approximately 38 minute(s] to complete. The graph below represents the run to be perfomed
Click on a cycle bel}wlo modify it :
Hold A Inzent after.. |
Cycling Insert before. |
Remave |
Hold Temperature: 35 |
Hold Tirne : 10 h\ns 0 |secs
\
»
nk Off
| Aok
Rotor-Ger ok |jiooe

ghsta| | 14 & 2 ® S = 5 || Sycomverted | BHCY -Mi.| BHEY - Mi.| % [Roiorte. | | @@ 1ma3am
Fig. 27.
Initial activation of the Hot Start enzyme. Generally the window will open with

the Hold Temp as 95°C and the Hold Time as 10 minutes. In case it is
different then set the same to as shown above.

j) Setting the Cycling and acquisition.

When clicked on Cycling the window will open as below.

@_ Rotor-Gene 6000 Seres Software YIRTUAL MODE - Hydrolpsis Probes 2007-11-11 [1)

ISERNE W E dit Profile

LZ N &)
Mew 0O New Open  Savehs Help
The run will take approximately 98 minute(s] to complete. The graph below represents the wn to be perfarmed

Click an a cycle belaw ta modify it

Hald Insert after... I
Haold 2
Insert befare: I
Remave I
This cycle repeats 40 |time[s]

Click on ane of the steps below to modify it or press + of - to add and remave steps for this oycle

Timed Step LI _'I LI

959 for 10 secs

958C —
10 seconds
Mot Acquiiing
—_— »
I Long Range BO°C for 45 secs nk OF |

™ Touchdown
| AlOH

J Channel

Flatar-Gier ok |popE
iiSIEIlIH A e 5 - 5 | |J acunverledl @HW-MI..l B HEY - Mi. I ?’ﬂJHUlU['GE...I |0®% 10:46 AM

Fig. 28.

Click on the Plus sign at the right hand as shown in the figure to make the Cycling a three step
process. A new window as shown below will be there.




Setting up of denaturation step in the cycling profile as depicted below i.e. 95°C for 15 seconds.
ﬁ Rotor-Gene 6000 Series Software YIRTUAL MODE - Hydrolysis Probes 2007-11-11 [1)
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[SENU oM E dit Profile

RatorGer
] Stalll

g H

Open  Savehs

@
Help

The run will take approximately 115 minute(s) to complete. The graph below represents the run to be performed :

Click on a cycle below to madify it

Hald
Hald 2

Ingert after... |
Insert before: |
Remove |

This cycle repeats ﬂl time(s].

Click on one of the steps below to modify it, or press + or - to add and remove steps for this cycle.

A A

-

Timed Step

o
95 | 95°C for 15 sece

/

Mot Acquiing

™ Lana Riange BOC for 45 secs

I~ Touchdown

720 for 200 secs /

[ ]

»
k. O
| i it

ODE

o |

J @ & @ @ @ ™ |J @converledl HEV-Ml..l HBV-M\. | gjﬁotor-ﬁe...l |°®% 10:49 AM

Fig. 29.

Setting up of Anneling step in the cycling profile as depicted below i.e. 50°C for 20

Seconds

£1 Rotor-Gene 6000 Series Software VIRTUAL MODE - Run 2008-05-20 1)

Filz  Analysis Run Gain View ‘Window Help

7z e d

Mew Open Save

P IlE

Start Pause Stop

Wiew ‘:'L‘Pa ‘ LBVL LE %

Settings Frogess Profile Temp

@

Help

al

Samples Analysis Reports  Arrange

Jchannels

M8 Edit Profile
&z g |

New Open  Save As

@

Help

Page: Page 1

The run will take approsimately 107 minutafs] to complete. The graph below represents the run to be performed

Click on a oyole below to madiy i

Hold Ingert after..
Haold 2 —
Insert before..
Remove

This cycle repeats 401 | timels)

Click on one of the steps below to modify it, or press + or - to add and remove steps for this cycle

Attt

Timed Step |
s0eC

20 seconds

959C for 15 seos

\

Aequiting to Cycling &

on Gieen

[~ Long Range
I~ Touchdown

50°C for 20 secs /

[ I[<]|

720C for 20 secs /

1
1
1
2
2
2
2.
2
« [ »
Bank On | Bank Off
Hamed On | AlOn | All OFf
Edit Samples.

6000 Series

Fig.

After setting the Anneling temperature and the time for anneling click on the
“Acquiring to Cycling A” as shown by arrow. A New window will open as shown

Software 1.7 (Build 40)

30.

below.
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Defining the Data acquiring channel i.e Green (FAM) & Yellow (JOE)

A Rotor-Gene 6000 S
File analysis Run Gain View ‘Window Help

Zed kNl

Mew Open Save | Start Faice Stop

Jchannels

Wiew {;f‘,:'? . Eﬁ ﬁ % h -

Settings Frooiess Profile  Temp,  Samples Analysis Reports Arrange

Help

™ Edit Profile

Z . g W @

Page: Page 1

Mew Opy
The run will take [0t 0
Same as Previous © | [Mew Acquisition] -
Acaquisiion © 3
#vailable Channels Acquiing Channels :
Mame | > || Mame
Click on acycle || | Crimsan
Hold Orange LI
Hold 2 Red
Yellow =«

E— To acquite fiom a channel, select it from the lst in the left and click 5. Ta stop acquiring from
is cycle epeall | channel select itin the righthand list and click <. To remove all acquisiions. click <<

Click on one of

Timed Step il | B
sod v Char »> [ ok | pontécauie Help | 1
20 sec] Dye Channel Selection Chart 1
Pt : ] ] ... g
on Gif FaM, SYBR Green 1+, Fluorescein, EvaGreen'”, Alexa Fluor 4888 |7 7
I~ Long Range 555nm JOE WICY, HEX, TET, CAL Fluor Gold 540+, Yakima ' ellow- 2
I~ Touchdow 610nm | ROXY, CAL Fluor Red 610°, Cy3.5%, Texas Red ™, Alexa Fluor 568° 24f
B60nm | Cy5, Quasar 70, LightCycler RedB40, Alexa Fluor B33 < | 3
Tilhp  [Guasai705", LightCyeler Red705", Alera Fluor 6807 N:;z’;g: | L" Dia‘”"jg”
Edit Samples.

‘ Rotor-Gene BO00 Series Software 1.7 [Build 40)

Fig. 31.
Highlight the Yellow and then press the right arrow. Just see before shifting the yellow to right that
there is no other channel in the right except for Green. In case any other Channel appears besides
Green on the right then the same be shifted to the left.

Confirmation of Channels as shown below.

i1 Rotor-Gene 6000 Series Software VIRTUAL MODE - Run 2008-05-20 i)

File Analysis Run Gain View Window Help
AeEH kIl N
Mew Open Save | Start Pouse Shop

Jchannels

vew &F @ @ H W Wy B

Seftings rooress Profile  Temp,  Samples  Analysis REDurts Arrange

Help

1™ Edit Profile ]
Page: Page 1

@ . ¢g | @
Mew Oy
The rn will take B8] 0
Same a3 Previous © | [Mew Acquisition] -
Acquisition C
Available Channels Aequiting Channels
Name | Ll Hame
Click on acycle || | Crimsan
Tl Orange < | ellaw

Hold 2 Fed iI

Ta acquite fiom a channel, select it fram the list in the left and click 3. Ta stop acquiring from @

This cycle repeall | cpannel, select it in the right-hand list and click <. Ta remave all acquisitions, click <<

Click on one of

Timed Step
cpd DveChat>s oK n Dontécquie | Hep |

20 sed] Dye Channel Selection Chart
Aquiing b
on G| FAM-, §YBF Green 1, Flucrescein, Evatireen, Alexa Fluor 483/
™ Long Rang 855nm  [JOEY, WICY, HEX, TET, CAL Fluor Gold 540, Yakima ellow
I~ Touchdows E10nm  |ROXY. CAL Fluor Red 6104, Cyd 52, Texas Red®_Alexa Fluor 5682

B60nm | Cy5, Quasar 70, LightCycler RedB40, Alexa Fluor B33 II 3
% 5 5 Bank On Bank Of
710k 7052, LightCycler Red705, Alexa Fluor 630
P Quasar ightCycler Res lea Fluor Named Dn | AIOn | &l Off
Edit Samples

‘ Rotor-Gene BO00 Series Software 1.7 (Build 40) YIRTUAL MODE

Fig. 32.
Once the Yellow and Green Channels are on the Right side then press OK as shown by the arrow.

Setting up of Extension step in the cycling profile as depicted below i.e. 72°C for 15

Seconds
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i1 Rotor-Gene 6000 Series Software YIRTUAL MODE - Run 2008-05-20 (1)

File Analysis Run Gain View Window Help
ZeEH PINNEGEG |vio ® & & B
Settings Frocress Profile  Temp.

Mew Open Save | Start Fouse Ston | Help

Wy B

Samples Analysis Reports Arrange

| channets 8 Edit Profile

@z €

New Open  Save As

@

Help

The: run wil take approximately 109 minute(s) to complete. The graph below represents the run ta be performed :

Click on  cycle belaw to madify it

Hold Inzert after...
Hold 2
Insert before
Femove

Click on one of the steps below to modify it, or press + or - to add and remove steps for this cycle.

This cycle repeats 401 | timels)

A

Timed Step |
720

15 seconds

95°C for 15 secs

Mot Acquiing

I~ Long Range
I~ Touchdown

HEE

\ 2L for 15 secs /
S0EC for 20 secs /

Page: Page 1

3

BarkOn |

Bank Off

Named On | AlOn | Al OFF

Edit Samples...

| Rotor-Gene 6000 Series Software 1.7 (Buid 40)

i Rotor-Gene 6000 Series Software VIRTUAL MODE - Run 2008-05-20 (1)

YIRTUAL MODE

Analysis Run Gain View Window Help
ZEH PINIEG@ vo.. # @ & E & B 5
Mew Open Save | Start Fouse Shop | Help Seftings Frooress Profile  Temp.,  Samples Analysis Reports Arrange

Jchannels

1 Edit Profile
@, 8 H

New Open  Save As

]

Help

The un wil take approximately 120 minute(s) to complete. The graph below represents the run to be performed :

—

0 MR

Hald Insert after
Haold 2
Insert before

Femove
This cycle repeats 45 ﬂw-n_e 7]

Click on one of the steps below to modify it, or press + or - to add and remove steps for this cucle.

Timed Step |
7

15 zeconds

955C for 15 secs

Nat Acquiring

[~ LongRangs
I~ Touchdown
50°C for 20 sews

EE

F25C for 15 secs /

[Page: Page 1

3

BarkOn |

Bank Off

Named On | AlOn | All O

Edit Samples...

‘ Fotor-Gene 6000 Series Software 1.7 (Build 40]

Fig. 34.

After setting the number of Cycles Press OK.

YIRTUAL MODE

k) Setting the gains for the acquiring channel by clicking at the Gain Optimisation

button as shown below.
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a Rotor-Gene 6000 Series Software YIRTUAL MODE - Run 2007-11-11 (1)

File Apalysiz Bun Gan Yiew 'window Help

I H Pl 9

Mew DOpen Save Start  Fause. Stop Help

J Channels
[ERN Mew Run Wizard | x|

Temperature Profile : This box displays
help on elements in

Wiew {:{Ip ‘ @ﬁ ﬁ % h

Settings Frogress Profile  Temp.  Samples Analysis Reports  Arange

the wizard. For help
on ar itemn, haver
pour mouse over the

item for help. Y'ou
””” |||||| can alzo click on a

combao box to digplay
help about its

available settings.
Edit Profile ... I

Channel Setup :
Mame | Source | Detector | Gain | Create New. . |

Green 470nm  510nm 5 Edit

rellow 530nm  555nm =

QOrange E5nm B10nm Edit Gain.

Red 26nm  BEOnm

Crimson B0nm  710hp Bemaove
Reset Defaults

~1 oo

1
Bank Off
Din | &0 Off

Es...

Skip Wizard << Back

| Rotor-Gene 000 Series Software 1.7 [Build 40] | WIRTUAL MODE

st || 24 & 5 ) 3 (= [ || @a0L...| EHam.| uRea. | BIHOV.. | TRoter| | @@ 1205PM
Fig. 35

The detection range of the fluorescence channels has to be determined according to the fluorescence
intensities in the PCR tubes. This adjustment is done in the menu window Auto Gain optimization
Setup (activation in menu window New Experiment Wizard under Gain Optimization). Please set the

temperature to the annealing temperature of the amplification program (compare Fig.36 .

1 Rotor-Gene 6000 Series Software VIRTUAL MODE - Run 2008-05-20 i)

File Analysis Run Gain View Window Help

ZeEH PIIEGO v o @ W B W B £ B .
Mew Open Save | Start Pouse Stop | Help Settings Frogress Profile  Temp.  Samples Analysis Reports Arange

Jchannels

Page: Page 1

Auto-Gain Optimisation Setup

~ Dptimisation :
Auto-Gain Optimisation will read the flucresence on the inserted sample at
different gain levels unti it finds one at which the flucrescence levels are [ dipiays
sceeptable. The range of fluorescence you are looking for depends on the e
chemistiy you are performing Jard. For help

em, haver
Settemperature to [ —|ereesr use over the
help. You

DOptimise Acquiing | €— o click on a

b to display
[ Pertom [ phimisation Befors 15t Acquisition out its

I~ Perform Optimisation At 50 Degrees At Beginning Of Fun e settings

- Channel Settings

| e
Mame | Tube Pasition | Min Reading | Max Reading | Min Gain | Max Gain Edit

Green 1 5 10FI 0

Yelow 1 5F1 10FI 0

Femaove

Fiemove &)

3

Bank On Bank Of

MNamed On | AllOn | Al OFF

Edt Samples.

FRotor-Gene 6000 Sefies Software 1.7 (Build 40)

Fig. 36.
The following needs to be done.

B Click on the Optimise Acquiring
B Click on Set temperature To Adjust the Temperature to 50°C.
B Click on the Box Perform Optimisation before 15t Acquisition.
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B Just see that below the channel settings there appear only two channels i.e. Green
and Yellow. In case it is different then the channels have not been set properly. Close
the window and reset the channels.

B Then Press Close.

B The press Next as shown below.
E Rotor-Gene 6000 Series Software YIRTUAL MODE - Run 2007-11-11 [1)

File Analpsiz Bun Gain View 'wWindow Help

-ﬁ’# E‘I H b ll . Q j\r’iaw "'—.’? . Lﬁ:f \;ﬂ % E

Mew Open Save | Stat Fauge Siop Help Selings Fogiess Profle Temp.  Samples Analysis Repots  Anange

J Channel:
[ New Run Wizard E

Temperature Profile : This box displavs
help on elements in
the wizard, For help
on ar item, hover
lyour mouse over the

it for help. You
|||||| |||||| can also click ona

combo box to display
help about its

available settings.
Edit Profile ..

Channel Setup :

Mame | Source | Detector | Gain | Create Mew... I

Gresn A70nm 5100m Edit |
“ellow  530nm  555nm —
Orange  585nm  B10nm Edit Gain... |
Fed B25nm  BEOnm

Bemove |

~ oo

Crimgon  B80nm  F10hp

Eank Off
T
| Es...

Skip Wizard £¢ Back MNext»»

| Rator-Gene B000 Series Software 1.7 (Build 40) |VIF|TLIAL MODE

ghstan || 4 @ & ® S [=] || SroL. | BHepr. | 3REA. | EHDY . | ZRotr | | @EE 120 em
Fig. 37.

L) PRESS Start RUN

a Rotor-Gene B000 Series Software VIRTUAL MODE - Run 2007-11-11 [1)

File  Analpsiz Bun Gain Wiew indow Help

T EH T 9

Mew Open Save Start Fauge Slop Help

J Channels
[EN New Run Wizard E

Wi "h’? ‘ LH:/ \;EJ % h -

Seltings Fiogiese  Profile Temp. Samples &nalpsis Repoits  &ninange

Summary
Setting [ Value | L
Green Gain 5
“ellow Gain g
Auto-Gain O ptimisation Before First Acquisition
Fotor 36-well Rotor
Sample Layout 1.2.3.
Reaction Waolume (in microliters] 50

Start Run
»

Once you've confimed that pour run settings are canect, click Start Run to Save Template | Bark OFF |
begin the run. Click Save Template to save settings for future rung, bn | Al O

Es...
Skip Wizard <¢ Back I

| Rotor-Gene BO0O Series Software 1.7 [Build 40) |VIF!TLIAL MODE

st | 1 & @ ® S = M || SeoL.. | RHapp. | Cures. | BHCY | 2R | | @@ 1210PM
Fig. 38.

Saving the RUN File.
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1 Rotor-Gene 6000 Series Software VIRTUAL MODE - Run 2008-05-20 (1)

File Analysis Run Gain  View ‘Window Help

ZeEH PINNEGG v & & B W 25 B .
Mew Open Save | Start Feus= Stop | Help Settings Frocress Profls  Temp,  Samples Analysis Reports  Arrange
Jchannels
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Documents

=
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' My Computer
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Icorbett
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Ic) Genome Export
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ICILABLES
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(Cnoruay

(Chphotes
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(hs.0.pi

(CDSIBRT

[Swater

%, ENTERO WIRUS QUANTITA,
L HIV BOTH WITH KWL OLD R
. HIV RE RUN 170508(1543)
%, HIV RUM NEW KCL 1905081
% HIV WITH BOTH OLD AND |
4, HIV WITH DIFF JOE 19050

Page: Page 1

Start Run

< i | E)
— = Save Template |

Py Netwark File: name: IENTEHDVIHUS QUANTITATION
Places

[Frum Fit (12 =

Save as lype:

Cancel L
A

Bark On Bank Off

MNamed On | AllOn | Al OFF

Edit Samples.

| Rator Gene G000 Series Software 1.7 (Build 40)

Fig. 39.

Store the run file either in my documents or a designated folder as shown above.

The moment save button is clicked after the file name, machine will start.

9. Generated Data Interpretation & Analysis
a) For Rotor Gene 2000/3000

Data analysis is performed with the RotorGene™ software according to the manufacturer’s
instructions (RotorGene™ 3000 Operator’s Manual).

The following results are possible:

1. A signal is detected in fluorescence channel Cycling A.FAM.

The result of the analysis is positive: The sample contains ENTEROVIRUS RNA.

2. In fluorescence channel Cycling A.FAM no signal is detected.

No ENTEROVIRUS RNA detectable. It can be considered negative if there is
amplification in the Joe Channel. Please refer for details on PCR inhibition in
the section PCR inhibition.
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@ Rotor-Gene YIRTUAL MODE - ENTERD 050906(164) - [Quantitation Analysis - Cycling A.FAM/Sybr [Page 1]]
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Fig. 40: Detection of the quantitation standards (EnteroVirus EV S 1-5) in

fluorescence channel Cycling A.FAM. NTC: non-template control.

Examples of positive and negative PCR reactions are given in the above figure.
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Fig. 41.

Example of analysed data for EnteroVirus where all the amplification curves
can be seen as well as the standard curve, reaction efficiency, M value etc. can

e B2 E® 0| @2 s Fe. [[Tr | |B @ SEU9E 22

be seen and the quantitative data for the samples can be seen.
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Inhibition Control gene amplification.

Analyze the Joe Channel

PCR Inhibition

A signal is detected in fluorescence channel Cycling A. Joe: No PCR inhibition
In fluorescence channel Cycling A. Joe no signal is detected.

But signhal detected in FAM: The sample is positive for ENTEROVIRUS RNA.

In fluorescence channel Cycling A. Joe no signal is detected.

No signal detected in FAM as well: A possible PCR inhibition has occurred.

9. Generated Data Interpretation & Analysis
b) For Rotor Gene 6000

Data analysis is performed with the RotorGene™ software according to the manufacturer’s

instructions (RotorGene™ 6000 Operator’s Manual).
The following results are possible:

3. A signal is detected in fluorescence channel Cycling A.Green.

The result of the analysis is positive: The sample contains ENTEROVIRUS RNA.

4. In fluorescence channel Cycling A.Green no signal is detected.

No ENTEROVIRUS RNA detectable. It can be considered negative if there is
amplification in the Yellow Channel. Please refer for details on PCR inhibition

in the section PCR inhibition.
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Fig. 42: Detection of the quantitation standards (EnteroVirus EV S 1-5)

fluorescence channel Cycling A.Green. NTC: non-template control.

Examples of positive and negative PCR reactions are given
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Fig. 43.

Example of analysed data for EnteroVirus where all the amplification curves
can be seen as well as the standard curve, reaction efficiency, M value etc. can
be seen and the quantitative data for the samples can be seen.
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Inhibition Control gene amplification.

Analyze the Yellow Channel

PCR Inhibition

A signal is detected in fluorescence channel Cycling A. Yellow: No PCR inhibition

In fluorescence channel Cycling A. Yellow no signal is detected.
But signal detected in Green: The sample is positive for ENTEROVIRUS RNA.

In fluorescence channel Cycling A. Yellow no signal is detected.

No signal detected in Green as well: A possible PCR inhibition has occurred.

10. Troubleshooting
a) For Rotor Gene 2000/3000

1. No signal with positive Standards (EnteroVirus EV S 1-5) in fluorescence
channel Cycling A.FAM.

« Incorrect programming of the Rotor-Gene™ 2000/3000.
= Repeat the PCR with corrected settings.
2. Weak or no signal in fluorescence channel Cycling A. FAM:
« The PCR conditions do not comply with the protocol.
= Repeat the PCR with corrected settings.

. The EnteroVirus Super Mix R1 has been thawed and frozen too often.

. The EnteroVirus Super Mix R1 has been kept at +4°C for longer than 5 hours.

= Please mind the storage conditions given in the Storage.

= Repeat the assay using a new EnteroVirus super mix (R1).

. The PCR was inhibited.
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= Make sure that you use a recommended extraction method (see 8.a. RNA

extraction) and stick closely to the manufacturer’s instructions.

10. Troubleshooting
b) For Rotor Gene 6000

1. No signal with positive Standards (EnteroVirus EV S 1-5) in fluorescence

channel Cycling A.Green.
« Incorrect programming of the Rotor-Gene™ 6000.
= Repeat the PCR with corrected settings.
2. Weak or no signal in fluorescence channel Cycling A. Green:
. The PCR conditions do not comply with the protocol.
= Repeat the PCR with corrected settings.

« The EnteroVirus Super Mix R1 has been thawed and frozen too often.

. The EnteroVirus Super Mix R1 has been kept at +4°C for longer than 5 hours.

= Please mind the storage conditions given in the Storage.

= Repeat the assay using a new EnteroVirus super mix (R1).
. The PCR was inhibited.

=» Make sure that you use a recommended extraction method (see 8.a. RNA

extraction) and stick closely to the manufacturer’s instructions.

11. Specifications

ll.a Analytical Sensitivity and Reproducibility

In order to determine the sensitivity of the Geno Sen’s® EnteroVirus Real Time PCR
RG Kit, a dilution series has been set up from 107 copies/ul down to 10! Copies/ul of
EnteroVirus In-Vitro Transcription and analyzed with the Geno Sen’s® EnteroVirus
Real Time PCR RG kit using RotorGene 3000/6000 system. The assays were

carried out in triplicate except for the last dilution run in 5 tubes. The results were
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determined by a probit analysis. The detection limit as determined for Geno Sen’s®
EnteroVirus Real Time PCR RG Kit is consistently 40 Copies/ml. This means that
there is 95% probability that 40 copies/ml will be detected.

Analytical Sensitivity in Conjunction with the Geno Sen’s? Viral RNA Extraction Mini Kit —
for RNA purification (Cat . No. 98001) of the Geno Sen’s® EnteroVirus Real Time PCR RG
Kit on RotorGene 3000/6000 was determined by Spiking a known negative Serum to a
nominal 90 copies/ml. This was subjected to extraction using the Geno Sen’s® Viral RNA
Extraction Mini Kit — for RNA purification (Cat . No. 98001) eight times with starting
volume of 150ul & elution volume of 60ul.

All the Eight extractions were then analyzed with the Geno Sen’s® EnteroVirus Real Time
PCR RG Kit along with the standards & the NTC.

All the eight extractions were amplified correctly & the mean value obtained for the
eight replicates was 89 copies/ml.

Hence Analytical Sensitivity in Conjunction with the Geno Sen’s® Viral RNA Extraction Mini Kit
— for RNA purification (Cat . No. 98001) of the Geno Sen’s2- EnteroVirus Real Time PCR
RG Kit on RotorGene 3000/6000 was determined to be 90 copies/ml.

11.b  Specificity

The specificity of the Geno Sen’s® EnteroVirus Real Time PCR RG Kit is ensured by
selection of very specific Primers & probes. This is also ensured by stringent reaction
conditions. The primers & probes were blasted for possible homologies to all sequences
published in the GeneBank. It was found that the primers & probes are very specific to all the
strains of EnteroVirus.

To further Validate the stringent data In order to check the specificity of the Geno Sen’s®
EnteroVirus Real Time PCR RG Kit, different RNA & DNA listed below were analyzed
with Geno Sen’s®EnteroVirus Real Time PCR RG Kit. None of these led to a positive
signal with the Geno Sen’s&EnteroVirus Real Time PCR RG Kit.

Vericella Zoster Virus HIV 2
Human Herpes Virus 6 | Parvovirus B 19
Human Herpes Virus 7 | TTV

N. Meningitis
S. Pneumonia
Chlamydia pneumonia

Cytomagalovirus

West Nile Virus

MTb DNA

Hepatitis B Virus

Dengue 1-4.

B.pseudomallie

Hepatitis A Virus Hantaan Virus Staphylococcus aureus
HCV JEV Salmonella enteritidis
Epstein barr Virus Chikungunya Scrub typhus

Hepaititis E Virus H. Influenza Leptospira interrogans.
HIV-1 Malaria Leprosy

HSV 1 DNA HSV 2 DNA

In order to validate the Specificity further with wet lab testing the following Known
clinical samples were analyzed using the Geno Sen’s® EnteroVirus Real Time PCR
RG kit on RotorGene 3000/6000 Machine. The extraction was carried out with the
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Geno Sen’s® Viral RNA Extraction Mini Kit — for RNA purification (Cat . No.
98001)

The run was carried out with the known set of standards in order to quantiate the Entero
Virus RNA Gene.

Sample Type Serum Plasma CSF Cell Culture
High +ve’s 3 0 3 8
Medium +ve’s 9 2 8 0
Low +ve’s 14 2 12 0
Extremely low +ve’s 3 2 3 0
Negative samples. 4 2 6 0

33 8 32 8

All the above samples were correctly identified by the Geno Sen’s® EnteroVirus Real Time
PCR RG kit & all the 12 extremely low samples were accurately detected by the Geno
Sen’s® EnteroVirus Real Time PCR RG kit & exhibited copies around 90 copies /ml or less
than 90 copies/ml.

Further studies are underway on this aspect of specificity and sensitivity.
12. Warranty::

Products are guaranteed to confirm to the quality and content indicated on each vial
and external labels during their shelf life. Genome Diagnostics Pvt. Ltd. obligation
and purchaser’s rights under the warranty are limited to the replacement by Genome
Diagnostics Pvt. Ltd of any product that is shown defective in fabrication, and that
must be returned to Genome Diagnostics Pvt. Ltd Freight prepaid, or at Genome
Diagnostics Pvt. Ltd. option, replacement of the purchasing price. Any complaint on
damaged goods during transport must be directed to the handling or transport agent.

In Vitro Diagnostic Medical device, as per the Directive 98/79/EC specifications.
This product must be used by qualified professionals only. It is the responsibility
of the user to ascertain that a given product is adequate for a given application.
Any product not fulfilling the specifications included in the product sheet will be
replaced. This warranty limits our responsibility to the replacement of the
product. No other warranties, of any kind, express or implied, including without
limitation, implicit warranties of commercialization ability or adequacy for a given
purpose, are provided by Genome Diagnostics Pvt. Ltd. Genome Diagnostics
Pvt. Ltd will not be responsible for any direct, indirect, consequential or
incidental damage resulting of the use, misuses, results of the use or inability to
use any product.

13. Limitations of product use:

a.) All reagents may exclusively be used for in vitro diagnostics.
b.) The product is to be used by personnel specially instructed and trained in for the

55



£)

9.)

h.)

i)

Geno-Sen’s EnteroVirus Real Time PCR Kit

in-vitro diagnostics procedures only.

It is important to pipet the indicated quantities, and mix well after each reagent
addition. Check pipettes regularly.

Instructions must be followed Correctly in order to obtain correct results. If the
user has any questions, please contact our Technical Dept. (dharam@vsnl.com
or at pbpl@vsnl.net ).

This test has been validated for use with the reagents provided in the kit. The
use of other Reagents or methods, or the use of equipment not fulfilling the
specifications, may render equivocal results. User is responsible for any
modifications done in any of the indicated parameters. Compliance with the kit
protocol is required.

Detection of Viral RNA depends on the number of Viruses present in the
sample, and can be affected by sample collection methods, patient-related
factors (e.g. age, symptoms), or for infection stage and sample size.

False negative results may be obtained due to polymerase inhibition. It is
recommended to perform control reactions to distinguish between inhibition and
true negatives. This is achieved by the inhibition Control included in the kit.
Cross contamination between samples and exogenous DNA can only be
avoided by following good laboratory practice. Instructions in this document
must be strictly followed.

Attention should be paid to expiration dates printed on the kit box and labels of
all components. Do not use expired components.

If you have any further questions or problems, please contact our technical support

at dharam.vsnl@gmail.com OR genome24@rediffmail.com
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15. LIST OF GENO-SEN’S RANGE OF REAL TIME PCR KITS

S.NO. PRODUCT

1 HIV-1 RG quantitative Real time PCR Kkit.

2 HBV RG guantitative Real time PCR Kit.

3 HCV RG guantitative Real time PCR Kit.

4 HCV Genotyping 1/2/3/4 RG gualitative Real time PCR Kit.
5 HEV RG quantitative Real time PCR Kkit.

6 HAV RG quantitative Real time PCR Kit.

7 JEV RG quantitative Real time PCR Kkit.

8 ENTEROVIRUS RG quantitative Real time PCR Kit.
9 DENGUE RG quantitative Real time PCR KIT

10 HSV 1 & 2 RG quantitative Real time PCR Kkit.

11 CMV RG quantitative Real time PCR Kkit.

12 Hanta Virus RG quantitative Real time PCR Kit.

13 Measles Virus RG quantitative Real time PCR Kit.
14 West Nile Virus RG quantitative Real time PCR Kit.
15 H5 N1 (Bird Flu) RG quantitative Real time PCR Kit.
16 Chikungunya RG quantitative Real time PCR Kkit.
17 TTV RG quantitative Real time PCR Kit.

18 SARS RG quantitative Real time PCR Kkit.
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19 JC/BK Virus RG guantitative Real time PCR Kit.

20 MTb Complex RG quantitative Real time PCR Kit.

21 MTb Complex /IMOTT RG guanlitative Real time PCR Kit.
22 Chlamydia pneumonia RG quantitative Real time PCR Kit.
23 Streptococcous pneumonia RG gquantitative Real time PCR Kit.
24 N. Meningitis RG gquantitative Real time PCR Kit.

25 H. Influenza RG quantitative Real time PCR Kit.

26 Leprosy RG quantitative Real time PCR Kkit.

27 Helicobacter Pylori RG quantitative Real time PCR Kit.

28 Scrub Typhus RG guantitative Real time PCR Kit.

29 B. Pseudomalie RG quantitative Real time PCR Kit.

30 Filaria RG quantitative Real time PCR Kit.

31 Leptospira(pathogenic) RG gquantitative Real time PCR Kit.
32 CCL3-L1 RG quantitative Real time PCR Kkit.

33 Malaria (P. Vivax) RG quantitative Real time PCR Kkit.

34 Bcr/abl Major RG guantitative Real time PCR Kit.

35 Bcr/abl Minor RG quantitative Real time PCR Kit.

36 PML/RARA RG quantitative Real time PCR Kkit.

37 RARA/PML RG quantitative Real time PCR Kkit.

38 GAPDH RG quantitative Real time PCR Kit.

39 B-Actin RG guantitative Real time PCR Kit.

40 B-Globin RG quantitative Real time PCR Kit.

41 Abl gene RG quantitative Real time PCR Kit.

42 Rabies RG quantitative Real time PCR Kit.
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| 43

| Factor V Leiden detection RG Real time PCR Kkit.

59



GENOME DIAGNOSTICS PVT. LTD.
(AN ISO 13485 :2012,9001 : 2008 CERTIFIED COMPANY.)
Up Mohal Naryal, KHASRA NO : 427,0pp. Divya Packers,
Old Timber Depot Road, Near Sector 4,Parwanoo
Distt. Solan, Himachal Pradesh-173220 ,INDIA.

Tel No : 00-91-1792-234285, +91 9810037653 Fax : 00-91-1792-234286
E-mail: genome24@rediffmail.com
dharam@vsnl.com
pbpl@vsnl.net

Version : 005
Websites :
www.genomediagnostics.in
www.genome-diagnostics.com
www.genomediagnostics.co.in
www.diagnosticsgenome.com

EMERGO EUROPE

E Prinsessegracht 20, 2514 AP, The Hague

The Netherlands


mailto:genome24@rediffmail.com
mailto:dharam@vsnl.com
mailto:pbpl@vsnl.net
http://www.genomediagnostics.in/
http://www.genome-diagnostics.com/
http://www.genomediagnostics.co.in/
http://www.diagnosticsgenome.com/

