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1. Introduction

EBV RQ kit provides a ready-to-use Real-Time polymerase chain
reaction (PCR) test designed for detecting and quantifying Epstein-
Barr virus (EBV) DNA. All required reagents are included in the
PCR Mix provided in the kit. This Mix also contains a different
series of primers and probe for detecting a synthetic DNA
sequence. The kit supplies this synthetic DNA sequence as an
Internal Control (IC). The IC can be used either during DNA
extraction or in the PCR reaction to prevent false negative results
due to failure in the above steps.

This kit is intended for Research Use Only!

2. Intended Use

EBV RQ kit is intended for detecting and quantifying Epstein-Barr
virus (EBV) DNA. Detection is achieved using Real-Time PCR and
is compatible with Rotor-Gene or StepOne machines.

3. Background Information

Human Herpesvirus 4 (HHV-4) known as Epstein-Barr virus (EBV)
is a double-stranded DNA virus and a member of Herpesviridae
family. Infection occurs mostly in early childhood and without
clinical symptoms. However, infection in teens and young adults
may cause infectious mononucleosis. The primary infection is
followed by the lifelong latent infection and about 90% of the adult
population infected with this virus. EBV has also been linked to a
variety of cancers including lymphoma and nasopharyngeal
carcinoma. It also can be reactivated in immunocompromised
hosts, after transplantation or following therapy in cancer patients
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leading to lymphoproliferative disorders. Therefore, viral load
monitoring is important in these patients.

4, Test Principle

The pathogen is detected using PCR, where primers specific to the
target genome amplify its unique sequence. Real-Time PCR
facilitates the detection of the amplified product through
fluorescent-labeled probes. Therefore, monitoring fluorescence
provides a means for detecting the target without requiring post-
amplification analysis. This eliminates the possibility of PCR
product contamination.

5. Kit Contents

The kit contains a manual or quick guide, a CD with Rotor-Gene
and StepOne templates and the following reagents:

Label Content Quantity
PCR mix* 360 pl
Standard 1: 10,000 copy/pl 150 pl
Standard 2: 1,000 copy/ul 150
Standard 3: 100 copy/ul 150 pl
Standard 4: 10 copy/ul 150
Internal Ctrl | Internal control 250 pl
Water PCR Grade Water 200 pl

*1, 2 and 4 tubes for 24, 48 and 96 reaction kits, respectively.

6. Packaging models
The kit is available in 24, 48, and 96 reactions of 25 microliters.
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1. Storage and Stability
The kit components should be shipped and stored at -20°C and

are stable until the expiration date mentioned. Avoid repeated
freeze-thaw more than three times to prevent reduced sensitivity.

8. Product Use Limitations

e This This kit is intended to be used only by specially
instructed and trained personnel.

e The user manual should be strictly followed, and any
modification will invalidate the results.

e The kit and its contents should not be used past the
expiration date on the package.

e The kit and its contents should not be used if there is any
sign of pink or red color on the Warm Mark label.

e This kit is for Research use only and is not validated for VD
(in vitro diagnostics) applications.

9. Additionally Required Materials
To use this kit, you need the following items:

e Real-Time PCR machine and computer accessory
Tabletop microtube centrifuge
Vortex Mixer
Dry Block Heater
Adjustable pipetters and nuclease free filtered tips
DNA extraction kit
Nuclease free 1.5ml microtubes and PCR microtubes
Disposable powder-free gloves
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10. General Precautions

To prevent false results, always pay attention to the following
points:

e Treat all samples as potentially infectious.

e Within the pre-PCR work area, assign three separate
spaces for: a) Sample storage and extraction, b) Reagent
preparation where the PCR mix is aliquoted into tubes, and
¢) Reaction preparation area for addition of extracted DNA
to the tubes.

o Always wipe the working surfaces with 70% Ethanol before
and after work.

e Thaw kit components on crushed ice completely, mix by
flickering followed by a quick spin and store on crushed ice
while working.

e Do not place PCR tubes on crushed ice. Use cooling blocks
instead.

11.  Specimen, Storage and Transport

Peripheral blood plasma, CSF or tissue should be collected in
sterile condition in proper and sterile containers. Samples can be
stored at +4°C for a few days or stored at -20°C for up to a few
weeks.

12.  Interfering Substances

Heparin (more than 10 [U/ml) affects the PCR. Blood collected in
heparin containing tubes and samples of heparinized patients must
not be used.

Elevated levels of bilirubin (<4.5 mg/dl) and lipids (<1000 mg/dl)
and hemolytic samples do not influence the extraction and PCR.
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13.  Internal Control (IC)

To assess the possibility of DNA extraction failure and PCR
inhibition, and to prevent false negative results, the EBV RQ kit
contains an internal control (IC). This IC can be used during the
extraction process or added directly to the EBV Mix. To monitor
both DNA extraction and PCR reaction, the IC should be added to
the mixture of lysis buffer and patient sample during extraction. The
required volume of IC is 10% of the elution buffer. For instance, if
the extracted DNA is eluted with 100ul, then 10ul of IC should be
added to the mixture of lysis buffer and patient sample.

Please note that the IC should not be added directly to the patient
sample (i.e, before the addition of lysis buffer) as it loses its
efficiency.

If the IC is added to EBV Mix, only PCR inhibition can be monitored.
For this purpose, 1ul of the IC should be added to each reaction.
For example, for 10 PCR reactions, 10ul of the IC should be added
to 150ul of the PCR Mix before it is added to the tubes. In a
successful DNA extraction and PCR test, the IC should generate a
CT of 27-34 in the Yellow/VIC Channel.

14. DNA Isolation

DNA isolation can be performed using different kits from various
manufacturers. We recommend the following:
e High Pure Viral Nucleic Acid Kit (Cat. no. 11858874001,
Roche Applied Science, Mannheim, Germany)
e QlAamp DNA Blood Mini Kit (Cat. no. 51104, Qiagen
GmbH, Hilden, Germany)
e QlAampUltraSens ® Virus Kit (Cat. no. 53704, Qiagen
GmbH, Hilden, Germany)
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e QlAampMiniElute Virus Spin Kit (Cat. no. 57704, Qiagen
GmbH, Hilden, Germany).

15. PCR Protocol

Thaw the reagents on ice completely, followed by a brief mixing
and a quick spin. Place the required number of tubes on a cold
block. Consider one tube for each sample, four for standards and
one for the negative control.

If IC is introduced during the extraction process, pipette 15ul
of EBV Mix to each PCR tube.

If IC is added to the EBV Mix, add 15ul of the prepared mix (as
described in section 13) to each PCR tube.

Then add 10ul of extracted DNA, standard, or water to each
tube.

Cap the tubes and visually inspect to ensure all are capped
securely. Place the tubes in the machine.

Note: If using Rotor-Gene attach the locking ring.

Note: Working with StepOne instrument, spin tubes briefly before
loading on the block.

16.  Devices and software
EBV RQ kit is designed to work with Rotor-Gene and StepOne.

17.  Programming Rotor-Gene

Before you start the machine, make sure you have attached the
locking ring on the rotor!

Open the CD provided in the kit and double-click on EBV 0.2 or
EBV 0.1 according to the tubes used. Program starts. Click on the
Start button (Green button on the top menu). On the pop-up
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window click Start again and save the program on the desired
location.

18.  Programming StepOne

Open the StepOne software (V 2.*). On the Set-Up menu, click
Template and select the file on the CD provided with the kit. Click
on Plate Setup. One negative control, four standards, and a few
samples are defined. You may change plate setup using right-click
options (copy, paste, clear). You may also add /remove samples or
change the sample name on the “Define Targets and Samples”
menu. When finished, click on “Start Run” and save the experiment
to the desired location. The instrument will start shortly.

19.  Programming Other Machines

If you apply this kit to other Real-Time PCR machines, program it
according to the following table:

Step | Temperature and time Cycles
1 95°C x 10 min 1
95°C x 15 sec
2 60°C x 60 sec 4

Fluorescence should be collected at 60°C for FAM and VIC dyes.
The EBV Mix contains ROX. Final concentration of ROX in reaction
is 300nM.

20. Data Analysis: Rotor-Gene

Before analyzing results, make sure that in the sample menu all the
standards have been defined as “standard” and the relative
concentrations have been entered. Patient samples should be
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defined as "unknown" and Negative control or no template control
as "Negative Control" or "NTC" respectively.

Analyze data according to Rotor-Gene manual. Perform
quantitative analysis for the EBV (Green channel) and qualitative
analysis for the . Briefly, click
on the analysis menu and then under the Quantitation tab double-
click on cycling A. Green.

In the pop-up for Automatic Threshold increase the minimum or
lower bound until it surpasses the negative control or the NTC
fluorescence, and then click on OK. You may also, simply set the
threshold at 0.1. Repeat the above for Cycling A. Yellow, cancel
the Automatic Threshold and manually put threshold on 0.1.
Figures 1 and 2 represent typical graphs for the Rotor-Gene
machine.

Note that a sample is considered Positive only if it has a
sigmoid graph and log phase, and only then CT is reliable and
can be used. In the absence of a sigmoid graph and log phase,
the sample is considered Negative, and CT, if present, is not
reliable.

Consider following points when analyzing:

e A sample is Positive if it is positive in the Green channel
with a sigmoid graph and a CT of less than 40. The viral
load or quantitation results in the Cycling A. Green are
valid.

e Asample is Negative if it is negative in the Green channel
while it is positive in the Yellow channel with a sigmoid
graph and CT of 27-34.

e Results are Inconclusive and the test should be repeated
if a sample is negative in both of the Green and Yellow
channels.

10
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Fig 1. Typical EBV graph in Green channel for Rotor-Gene
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Fig 2. Typical EBV graph in Yellow channel for Rotor-Gene
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21. Data Analysis: StepOne

Analyze data according to manufacturer recommendations. Briefly,
click on Analyze and set the threshold for the EBV/FAM at 0.1 and
0.05 for the IC/VIC.

Figures 3 and 4 represent typical graphs for the StepOne machine.

Note that a sample is considered Positive only if it has a
sigmoid graph and log phase, and only then CT is reliable and
can be used. In the absence of a sigmoid graph and log phase,
the sample is considered Negative, and CT, if present, is not
reliable.

Consider following points when analyzing:

e A sample is Positive if it is positive in the FAM/EBV
channel with a sigmoid graph and a CT of less than 40. The
viral load or quantitation results are valid.

e A sample is Negative if it is negative in the FAM/EBV
channel while it is positive in the VIC/IC channel with a
sigmoid graph and CT of 27-34.

e Results are inconclusive and the test should be repeated
if a sample is negative in both the FAM/EBV and VIC/IC
channels.

12
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Fig 3. Typical EBV graph in FAM channel for StepOne
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22. Quantitation

The kit provides four quantitation standards with defined titers to
generate a standard curve for the quantification of samples, viral
load. Working with Rotor-Gene machine, the standard curve from
a previous run can also be imported for quantification of samples
to the recent run. To do so, at least one standard must be used in
the current run. Apparently, using all four standards in each run will
lead to more accurate results.

Quantitation standards are defined as copy/ul. To convert the result
to copy/ml the following equation should be used:

Result(copy/ul) X elution volume (ul)

Resul D=
esult (copy/ml) sample volume (ml)

“Sample volume” is the volume used for DNA isolation and “Elution
volume” is the volume of buffer or water used to elute or dissolve
isolated DNA.

23. Linear Range

The linear range of the kit was assessed with dilution series of the
cloned target and showed to be linear in the range of 1,000,000
copies/ul to 1 copy/ul.

24,  Sensitivity

The analytical detection limit of the kit was assessed with dilution
series of the cloned target and showed a limit of detection equal to
0.5 copy/pl.

14
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25. Disposal Method

The contents of the kit do not require any special treatment before
disposal and can be directly discarded. Infectious specimens
should be maintained in 5% Sodium Hypochlorite overnight and
then discarded.

26. Technical Support

For technical support, contact us via
Phone: +98 993-6223241
email: info@novingene.com

27. Contact Information

NovinGene ParsVira
Address: No. 5, Iranshahr St, Tehran, Iran 1581633336.
Tel: +98 21 88837393
+98 990 11813124
Website: www.novingene.com
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29. Symbols

Consult instructions
Manufacturer
Research use only d for use
Lot number Content sufficient for g Use-by date
<n>tests

“10°C
Catalogue number IE' Serial number /Y Temperature limit
-30°C

For more information and resources please visit our
website; www.novingene.com
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