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NAME
CMV/EBV/HHV6 Quant Real - TM

INTENDED USE

The CMV/EBV/HHV6 Quant Real-TM is a “Real-Time Amplification” test for the quamtiive detection and
differentiation of Cytomegalovirus (CMV), EpsteiraB Virus (EBV) and Human Herpes 6 Virus (HHV6)the
biological materials. DNA is extracted from sangpleamplified using real time amplification with @irescent
reporter dye probes specific for CMV/EBV/HHV6 amtdrnal Control (IC). Test contains an IBdlobine gene)
which allows controlling both PCR-analysis stageblf extraction and PCR amplification), material sdimg, and
storage conditions.

PRINCIPLE OF PCR DETECTION

CMV, EBV and HHV6 detection by polymerase chainctem (PCR) with hybridization-fluorescence detenti
includes DNA extraction from clinical samples an@RP amplification of pathogen genome specific regiath

real-time hybridization-fluorescence detection. iBgrDNA extraction from clinical material, humanrganic DNA

(endogenous internal control) is amplified. Endageninternal control (IC Glob) allows controllinggth PCR-
analysis stages (DNA extraction and PCR amplifiedti material sampling, and storage adequacy. Ttien,
obtained samples are amplified using specific pravend polymerase (TagF). In real-time PCR, the lifieg

product is detected using fluorescent dyes. Thges dre linked to oligonucleotide probes which tepécifically
to the amplified product during thermocycling. Tieal-time monitoring of the fluorescence intensitaring the
real-time PCR allows the detection of accumulapngduct without re-opening the reaction tubes afterPCR run.

MATERIALS PROVIDED

Reagent Description Volume, ml| Quantity
PCR-mix-1-FRT EBV / CMV / HHV-6 / Glob colorless clear liquid 0.6 2 tubes
PCR-mix-2-FRT colorless clear liquid 0.3 2 tubes
Polymerase (TaqgF) colorless clear liquid 0.03 2 tubes
RNA-buffer colorless clear liquid 0.6 1 tube
DNA calibrator KSG1 colorless clear liquid 0.2 1 tube
DNA calibrator KSG2 colorless clear liquid 0.2 1 tube
Negative Control (C-)* colorless clear liquid 1.2 2 tubes
Positive Control DNA EBV / CMV / HHV-6 and human DNA** | colorless clear liquid 0.1 2 tubes

* must be used in the extraction procedure as Nega&tontrol of Extraction.
** must be used in the extraction procedure as fasiControl of Extraction (PCE).

MATERIALS REQUIRED BUT NOT PROVIDED

* DNA extraction kit.

« Disposable powder-free gloves and laboratory coat.

« Automated pipettors (dosers) of variable volumesn(f5 to 20 pl and from 20 to 200 pl).

« Disposable tips with aerosol barriers (100 or 200rutube racks.

e Tube racks

« Vortex mixer/desktop centrifuge.

« PCR box.

« Personal thermocyclers (for example, Rotor-Gend3fiCRotor-Gene 6000 (Corbett Research,); RotoreGgn
(Qiagen) iQ5 and iCycler iQ (Bio-Rad), Mx3000P ¢Bagene) or equivalent).

« Disposable polypropylene microtubes for PCR or Ri:Re.

« Refrigerator for 2-8 °C.

+ Deep-freezer fox —16 °C.

e Waste bin for used tips.
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STORAGE INSTRUCTIONS

All components of th€ MV/EBV/HHV6 Quant Real-TM PCR kit (except for PCR-mix-1-FREBYV / CMV / HHV-6
/ Glob, PCR-mix-2-FRT, and Polymerase (TaqF)) afeetatored at 2—8 °C when not in use.

Thekit can be shipped at 2-8°C but should be stoi2@’C immediately on receipt.

The shelf life of reagents before and after th&t filse is the same, unless otherwise stated.

STABILITY

CMV/EBV/HHV6 Quant Real-TM Test is stable up to the expiration date indicatedhe kit label. The product
will maintain performance through the control dptented on the label. Exposure to light, heat omidity may
affect the shelf life of some of the kit componeatsl should be avoided. Repeated thawing and frgefithese
reagents should be avoided, as this may reducsetttivity. Components stored under conditiongothan those
stated on the labels may not perform properly ang adversely affect the assay results.

WARNINGS AND PRECAUTIONS
IVD In Vitro Diagnostic Medical Device
ForIn Vitro Diagnostic Use Only

1. Wear disposable gloves, laboratory coats and eygegqtion when handling specimens and reagents.
Thoroughly wash hands afterward.

2. Do not pipette by mouth.

3. Do not eat, drink, smoke, apply cosmetics, or haedhtact lenses in laboratory work areas.

4. Do not use a kit after its expiration date.

5. Dispose of all specimens and unused reagents ardarce with local regulations.

6. Biosafety Level 2 should be used for materials tuaitain or are suspected of containing infectagsnts.

7. Clean and disinfect all spills of specimens or egag using a disinfectant such as 0,5% sodium Hypote, or
other suitable disinfectant.

8. Avoid contact of specimens and reagents with tlhie, ges and mucous membranes. If these solutione c

into contact, rinse immediately with water and seeddical advice immediately.

9. Material Safety Data Sheets (MSDS) are availablesguest.

10. Use of this product should be limited to personrahed in the techniques of DNA amplification.

11. PCR reactions are sensitive to contamination. Measto reduce the risk of contamination in the tabmy
include physically separating the activities invadvin performing PCR in compliance with good labona
practice.

12. Workflow in the laboratory must proceed in a umedtional manner, beginning in the Extraction Azseal
moving to the Amplification and Detection Area. Dot return samples, equipment and reagents iartree
where you performed previous step.

Some components of this kit contain sodium azida pieservative. Do not use metal tubing for reagen
transfer.

PRODUCT USE LIMITATIONS

All reagents may exclusively be used in in vitraghostics. Use of this product should be limitechénsonnel
trained in the techniques of DNA amplification (ENB}. Strict compliance with the user manual is nesglifor
optimal PCR results. Attention should be paid tpimation dates printed on the box and labels otaihponents.
Do not use a kit after its expiration date.

QUALITY CONTROL
In accordance with Sacace’'s ISO 13485-Certified lQuavlanagement System, each lot is tested against
predetermined specifications to ensure consistertyzt quality.

SAMPLE COLLECTION, STORAGE AND TRANSPORT
CMV/EBV/HHV6 Quant Real-TM can analyze DNA extracted from:
« whole peripheral and umbilical cord bloawllected in either ACD or EDTA tubes;
«  buffy coat
» tissuehomogenized with mechanical homogenizer and dissoilv PBS sterile;
« urine (sediment)
- swabs:insert the swab into the nuclease-free 1,5 ml tafk add 0,2 mL of Transport medium. Vigorously
agitate swabs in medium for 15-20 sec.
It is recommended to process samples immediatédy abllection. Store samples at 2—-8 °C for no torthan 24
hours, or freeze at —20/80°C. Transportation oficdil specimens must comply with country, fedestdte and
local regulations for the transport of etiologieats.
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DNA ISOLATION
The following isolation kit is recommended:
— DNA-Sorb-B (SacacK-l-l/B)

= DNA/RNA-Prep (Sacace, REF K-2-9)
A Extract DNA according to the manufacturer’s instiags.

Transferl00pl of Negative Controlto the tube labeled C—. Trans&¥pul of Negative Controland
10ul of Positive Control DNA EBV / CMV / HHV-6 and human DNAto the tube labeled PCE.

PROTOCOL (Reaction volume 25 ul):
1. Prepare in the new sterile tube for each sarmptN pl of PCR-mix-1 “CMV/EBV/HHV6/IC” |, 5,0*N of

PCR-Buffer-FRT and0,5*N of TagF DNA Polymerase.Vortex and centrifuge for 2-3 sec.

2. Prepare required quantity of reaction tubes forgasand controls and ad® pul of Reaction Mix and 10 pl
of extracted DNA sample to appropriate tube. Mix by pipetting.

(Re-centrifuge all the tubes with extracted DNA Zamin at maximum speed (12000-16000 g) and takefudfr

supernatant. N.B. don’t disturb the pellet, sorbi@htbit reaction!).
3. For qualitative analysis:

NCA - Add 10 pl of RNA-buffer to the tube labeled NCA (Negative Control of Arfiphtion).

C+ - Add 10 pl of DNA calibratorKSG2to the tube labeled C+ (Positive Control of Amiphtion).
4. For quantitative analysis:

NCA - Add 10 pl of RNA-buffer to the tube labeled NCA (Negative Control of Arfiphtion).
Calibrators
KSG1 andKSG?2 - Add 10 pl of KSG1to two tubes and adtD pl of KSG2to other two tubes
Close tubes and transfer them into the instrumenthis order: samples, negative controls, positeatrol,
Standards.
Amplification program for rotor-type instruments *
Step Temperature, € Time Fluorescence detection Cycles
Hold 95 15 min - 1
95 5s -
Cycling 1 60 20s - 5
72 15s -
95 5s -
. FAM/Green, JOE/Yellow, ROX/Orange,
Cycling 2 60 20s Cy5/Red 40
72 15s -
Amplification program for plate-type and modular type instruments’
Step Temperature, € Time Fluorescence detection Cycles
1 95 15 min - 1
95 5s -
2 60 20s - 5
72 15s -
95 5s -
FAM, JOE/HEXI/Cys3,
3 60 30s ROX/TexasRed, Cy5 40
72 15s -

! For example Rotor-Gene™ 6000/Q (Qiagen)

2 For example, SaCycler-96™ (Sacad€)5™ (BioRad); Mx3005P™ (Agilent Technologies), ABI7500 Real
Time PCR (Applied Biosystems), SmartCycler® (Ceghei
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RESULTS ANALYSIS

B-Globin gene DNA (IC) is detected in the FAM/Greecthannel, EBV DNA is detected in the
JOE/HEX/Cy3/Yellow channelCMV DNA is detected in the ROX/TexasRed/Orange charamelHHV6 DNA is
detected in the Cy5/Red channel.

Interpretation of results

The results are interpreted by the softwaréhefused Instrument by the crossing (or not) of theriiscence curve

with the threshold line.

1. The sample is considered to kmositive for EBV DNA if its Ct value in the results grid on the
JOE/HEX/Cy3/Yellow channel is detected and doesemoted the threshold value of positive result

2. The sample is considered to hmsitive for CMV DNA if its Ct value in the results grid on the
ROX/Orange/TexasRed channel is defined and doesxoeed the threshold value of positive result

3. The sample is considered to pesitive for HHV6 DNA if its Ct value in the results grid on the Cy5/Red
channel is defined and does not exceed the thréslatle of positive result

4. For qualitative analysis, the sample is considaredye negative if its Ct value in the results grid in the
FAM/Green channel does not exceed the Ct valuedtel in théeProduct Data Sheet

5. For quantitative analysis, the quantity of IC GIDDA should be greater than 2000 copies per readton
whole blood, white blood cells, viscera biopsy miateor more than 500 copies per reaction for saknd
oropharyngeal swabs.

in the results grid in the FAM/Green channel or thgantity of IC Glob DNA can be less than 500 copiers
reaction in case of quantitative analysis becatgecerebrospinal fluid samples may contain a verglsnumber
of cells.

f For cerebrospinal fluid (liquor), the Ct value cap greater than the Ct value indicated in ta®duct Data Card

6. Forqualitative analysis, the result of analysis is considerebdeovalid if the Ct value is not detected in the
results grid (the fluorescence curve does not diesshreshold line) or if it is greater than theeshold value in
the JOE/HEX/Yellow, ROX/Orange, or Cy5/Red charanad the Ct value in the results grid in the FAM/Gre
channel exceeds the Ct value indicated irRtedluct Data Sheet

7. For quantitative analysis, the analysis result is considered tabelid if the Ct value is not detected in the
results grid (the fluorescence curve does not dtusghreshold line) or if it is greater than treubdary value
in the JOE/Yellow/HEX, ROX/Orange, or Cy5/Red chalnand the quantity of IC Glob DNA is less than @00
copies per reaction for whole blood, white blootisceviscera biopsy material or if it is less tHs®0 copies per
reaction for saliva and oropharyngeal swabs. Ih ases, PCR analysis of the sample should betezpea

8. For qualitative analysis, results of analysis arastdered reliable only if the results obtaineddoth Positive
and Negative Controls of amplification as well as the Negative Control of extraction are corrdebr
quantitative analysis, results on C+ should falidange of concentrations indicated in Bv@duct Data Sheet.

Table. 1. Results for controls

Ctin channel
Control Stage for control Interpretation
JOE/HEX/ ROX/Orange/
FAM/Green Cy3/Yellow TexasRed Cy5/Red
NCE DNA extraction, PCR Neg Neg Neg Neg OK
NCA PCR Neg Neg Neg Neg OK
C+ PCR POS POS POS POS OK
QS1 PCR Pos Pos Pos Pos OK
QSs2 (see Data Sheet| (see Data Sheet) (see Data Sheet) | (see Data Sheet
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Quantitative results
In quantitative analysis, if total DNA is extracté#dm human whole blood, white blood cellsand biopsy

material, the concentration in log of DNA copies per staddeell quantity (1) in control and test samples is
calculated by the following formula:

For CMV:
log { CMV_DNA copies in PCR sample x 2*10= log {CMV DNA copies/16 of cells}.
Glob DNA copies RCR sample
For EBV:
log { EBV_DNA copies in PCR sample x 2*1= log { EBV DNA copies/10 of cells}.
Glob DNA copies RCR sample
For HHVG:

log { HHV6 DNA copies in PCR sample x 2*I%= log { HHV6 DNA copies/16 of cells}.
Glob DNA copies ifOR sample

The results can be calculated manually or usingeEtables. To do this copy the names of the sanmgoiesinsert
them in the first column (Column A). Copy the comications of EBV DNA from the channel
Joe(Yellow)/HEX/Cy3 and paste in the second colwhi&xcel table (Column B). Copy the concentrationsIC
Glob from the channel Fam(Green) and paste inting tolumn of Excel table (Column C). Insert ir ttolumn D
the formula D=LOG (B/C*200000): log values will agqo.

Name Calc Conc Calc Conc
(copies/reaction) (copies/reaction) log EBV/1Ccells
Joe(Yellow)/HEX/Cy3 Fam(Green)

A B C D
1 8742 125640 4,1
2 253 87787 2,8
3 65765
4 648 16354 3,9
5 76865

QS1 9962 9793

QS1 10011 10143

QS2 98 103

QS2 102 97

Neg PCR

Use the same procedure for calculation of CMV (ROMéhge/TexasRed channel) and HHV6 (Cy5/Red channel)
log quantity inserting in the column B the relatiesults.

If total DNA is extracted fronsaliva, oropharyngeal swabsndcerebrospinal fluid (liquor), the concentration of
DNA per ml of sample (CongpnA) is calculated by the following formula:

ConcpNA = C DNA x 100 (copies/ml)

C DNA is the number oEBYV DNA copies, or the number @MV DNA copies, or the number ¢iHV6 DNA
copies in DNA sample.
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Table 2. Example of Qualitative Analysis

Ct limits
EBV cMV.
35 35
No. Desription Fam (IC) (ég‘f/) (g\‘;l’\‘/) Cy5 (HHV6) Result EBV CMV | HHV6
Name Ct Ct
1 344 HHV6 . . N
2 445 34,12 CMV, HHV6
8 451 Invalid ?
4 456 28,48 EBV, HHV6 N . N
5 461 35,08 (:gb’vagd,\;l"\’)) 2 low 2
6 472 33,28 EBV N
7 477 24,06 EBV, HHV6 . . .
8 489 21,85 EBV, HHV6 . . .
9 491 28,15 EBV
10 494 Invalid 2 ? 2
11 497 31,06 EBV, HHV6 . . .
12 501 32,64 cMv } +
13 c+ 30,18 28,47 oK
14 c+ 30,45 27,95 oK
15 c+ 308 28,17 OK
16 C- (Neg. Control) OK
17 C- (DNA-buffer) oK
18 C- (DNA-buffer) oK

QUALITY CONTROL PROCEDURE

CMV/EBV/HHV6 Quant Real-TM PCR contains the Internal Control IC (human bdtdige gene), which
allows to control the presence of cellular mateiriathe sample. If the sample is not correctly preg or it is an
insufficient quantity of epithelial cells the Intexl Control will not be detected.

A negative control of extraction (NCE), negativemification control (NCA), positive amplificationantrol (C+)

are required for every run to verify that the spea preparation, the amplification and the detectteps are
performed correctly.

If the controls are out of their expected range tsble Results for Controls), all of the specimamd controls from
that run must be processed beginning from the sapmelparation step.

TROUBLESHOOTING
Results of analysis are not taken into accourterfallowing cases:

1. The presence of any Ct value on JOE/Yellow/HEX, FGkien, ROX/Orange and Cy5/Red channels in the

results grid for the Negative Control of Amplificad (NCA) and for the Neg. Control of Extraction-fC
indicates contamination of reagents or samplethitncase, PCR analysis should be repeated feaaiples in
which pathogen DNA was detected starting from théAextraction stage.

2. For qualitative analysis, if the Ct value in thesuks grid for the Positive Control of PCR on the

JOE/Yellow/HEX, FAM/Green, ROX/Orange, or Cy5/Reflannels is absent, it is necessary to repeat

amplification for all samples where pathogen DNAswat detected.

3. If the Ct value for the sample is not detected @E/Yellow/HEX/Cy3, ROX/Orange/TexasRed, Cy5/Red
channel or it exceeds the boundary Ct value spekcifi the Data Sheet and the Ct value for the sanspl
greater than the maximum Ct value for IC in the F@kéen channel, analysis should be repeated gdrom
the DNA extraction stage. This error may be caumseithcorrect treatment of clinical material, whigsulted in
the loss of DNA, or by the presence of PCR inhifsito

4. |If the Ct value for the sample is detected in JGHbBIW/HEX/Cy3, ROX/Orange/TexasRed or Cy5/Red
channel and it is greater than the boundary Ctevapecified in the Data She#te result is considered to be
equivocal. It is necessary to repeat analysis ohsample in duplicate. If a reproducible positfevalue is
obtained, the result is considered to be posititleerwise the result is considered to be equivocal.
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PERFORMANCE CHARACTERISTICS
Sensitivity

The analytical sensitivity dEMV/EBV/HHV6 Quant Real-TM PCR kit is specified in the table below.

Nucleic acid extraction

Type of clinical material kit Sensitivity
Cerebrospinal fluid (liquor), saliva, .
oropharyngeal swabs, and lavages DNA/RNA-Prep 400 copies/ml
Whole human blood, white blood cells, 5 DNA copies
viscera biopsy material DNA/RNA-Prep per 16 cells

Specificity

CMV/EBV/HHV6 Quant Real-TM PCR kit is intended foEpstein-Barr viru§EBV) DNA, Human Herpes Virus
type 6 HHV6) DNA and human cytomegaloviruCMV) DNA detection. Specific activity oEMV/EBV/HHV6
Quant Real-TM PCR kit was confirmed by analysis of refere@dV strain AD 169, QCMD panel fdgpstein-
Barr virus, as well as by analysis of clinical material withbsequent confirmation of results by sequencing the
amplified fragments. The activity of the PCR kitng@onents with respect to DNA of other viruses (kBerpimplex
virus types 1 and 2, human herpes virus type 8jcela Zoster Virus, Parvovirus B19, and othersyctbrial
pathogenstaphylococcus aureuStreptococcus pyogeneédyeptococcus agalactiaend others) and human DNA
was absent. The clinical specificity GMV/EBV/HHV6 Quant Real-TM PCR kit was confirmed in laboratory

clinical trials.

Target region: CMV — MIE, EBV — LMP, HHV6 — pol gene
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KEY TO SYMBOLS USED

REF List Number Caution!

Contains sufficient

LOT Lot Number for <n> tests

IVD Forin Vitro Diagnostic Use VER Version

Negative Control of
Amplification

“ Manufacturer C— Negatlye control of
Extraction

Store at NCA

Positive Control of

Consult instructions for use C+ Amplification

Expiration Date IC Internal Control

*iIQ5™ is a registered trademark of Bio-Rad Laboria®

* Rotor-Gene™ Technology is a registered tradens&Riagen

* MX3005P® is a registered trademark of Agilent firologies
*ABI® is a registered trademark of Applied Biosyste

* SaCycler™ is a registered trademark of SacaceeBimologies
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NOTE
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