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Real- s, 4 BK Lus s DNA i oS 5 anseits cu> BKRQ cos
s 5 b yorly Ka5 & DNA sy, il 5 <ol o 1,1 Time PCR
S slagl G ol S5 (nl S Gizen 098 0 lulid oolans]
S U Gl S Jls S plelid cuz con s el
ks by celial ghinl 51 (LA0 Q3 (e (315551 (Sl S sl oo

D)l 08 Slidiss G )las caga cuS ol S e 5,55l PCR

O, dbs .Y

929 DNA j5 (rmi 5 (aseds gz 1) jlons @i0d om0 Sl BK o8
L oooliiwl lp oS opl xS o ool,d Real-Time PCR g, L BK
el 00 1, MIC 4 StepOne . Rotor-Gene  slaolSws

& dmoj oSl ¥

ol pgi - lo (3las (POIYOMAVIFUSES) Lo (05,25 Losdsy 4355 42 BK a2
g9k 4 BK oy atly oo (ASDNA) (1 i) g0 DNA 1 ISCazta (o929
5yl 1y ol ol T YLaS 5 18- g0 0 5 dsd e il (gl 00 yiS
(latent) wxigs & j50 4 (T 51 g 5 w28l 00 Bt (S5 90 5 adgl Zisie

logss (Bb oS G )3 yee UL
60l8l o Lol aldl oo caas @ Mle slilo b oo mudle 8l Il ol 31 jo Cigac
s )50 CBlge Wlgh oo WS (oo 28l ys Gloiul e b 4l Wgy oS
035 o 9 (PYAN) Gogpglagdsn b s s (Sl i 4 olsi oo alox 51 il
S L Leadly 55 mgng S (05 (smin $O)3e iz 40 0,5 o)Ll Wgy




_\q' -
Novin
BK RQ (V4.0) Gene

SEAYL L Ledly jo yid (e o (oS im0 51 VL 2o 5 el (alil jlas
sl Slgya el wlas wlgs oo ol o 1l (e 10 (oS seles 00

u»al.oﬂ obwl . f
el Gl oz (iSly g, sl eslainl b geae Jule glolil oS cpl yo
it STy opl b .ogs e plil Polymerase Chain Reaction/PCR
éﬁmda 7....5.3“ 5 9 @L...JL..M 6.0L4a..‘> > 6Lb),o.a‘f )‘ oalaul lJ ‘5}9.95 JALC IQB") )‘
G ygls slog p 5l oolinl b ooy iS5 JIgs Real-Time PCR zg, jo
Ol STy (b 5o o5l Gliee (o) 2 bl b 095 (o0 aris LB
5 STy bl 5l g aSST gy 0l arseds digal o 1) (Fghe Jole 092
Jyame o)y 65l (o) (ol o aSul 4 az g5 b .ol gon ol e ploxil 4
4 5 (Sogll ol (Sl a5 052y 5989 58Ul i oo by, b ST

il sy 8ezg (6,955 bl

CoS Gl gixo .0

Ml)GA)J) Slas g )57 juls SO el ax> 280 G Jolis oS

x> |gszxo
dgSee YE PCR* s, eolel (uSee

e ,Sae 100 | g S s oS e o o) ol
ey Sea VO | e ,Sen p0 oS Sl o0 ¥ s il
FlaSee VO FedoSee 13 (5 Sl ¥ it
iy S VO g Sen o oS o ¥ il
S5 See YO " s U5 | Internal Crl

Fadg Ko Yo PCR ogase o Water
iS58 g FA LYY glo cuS glp i a wae g b ogo oS F

f



N

T ¥ Novin
BK RQ (V4.0) Genei

‘54.:.34.;;..,.3,_5!@ J.A.o N4

9 Comeny (2STg 2l g 09 g e 9 I lazg Cenn o CJB o oS
Db (o (e 0 (6 g e iy

oS Ji g Joo 9 5ol bl pl LY

2 Vsl 6l 5 Jo oy az e Ve gles jo b S Slge (el
gl 12 595 5 9 SuS 69y 45 oS Lall glej 0LL B olse cnl )90
Sl s S 6)loas3 1l w5l A oS Sligime 5,8 slexil 5 093

Aaled eolain] Slis sl elS Ja 5 Jo Sl Guizren

S5 Codguxo LA

od (gl 5 gl Gl lawgs oliul (ol s oS al @
el o >l

Sl 8 IS (slaial 785 3llan il 5 Jole oles @
28,500 gl jo s 590 4 ymie ol 50 (6 s 43552

CoS 89y 00l 7o slasl b clndS Gl e s coS Olhigioe 51 @
g oolazwl

Do d E> A L e 4) Sl ded ) s Do 0 @
D535 1,8 eolaiul 0,90 Wl CuS (S

b S Gl g oads (b Slaiod Bjlas ol S oS ul @
IR Y STV F RSPV (IVD)




N

T ¥ Novin
BK RQ (V4.0) Genei

5k 9580 0,lg0 plw A

wlo 5l gy el g Dl oS cnl 5l ol (gl
ol (Bl Sl ol en 4 Real-Time PCR olws @
D9y See pegatte fob il @
(Vortex Mixer) .5,y ®
(Dry Block Heater) ¢j.ws, &,l,> Sl @
(Nuclease free) s xlé JLow yu g piiio Jloons @
DNA zl sl cus @
Real-Time PCR ogass wguig S 5 65 (oo VIO Cgus @
2% 09N ki b SSY Sy @
(0 S5b) (osairagl] Ssly @

ey Ol g bles! Y-

S Al ) Sl 4 S bl sl 5l 6 iy sl

5 9B diges gog oagll p 1) (08 Adien lon digei L )5 plSin @
sl anals L s 1) T ogdly ol as

LS5 o 5l g ascie |, b 4w Clean Room L pre-PCR las o @
6 3h oolal (5Liad Sl g diges (6,5 (5L ol L a () oS
STy 55w ool (slad g (PCR sla dof 4y uSio 0958 (s1,0) olge
95 slad aw 51 SO e axab o (PCR ag) o DNA wges 09581 (61,)
@bl jhassl el 1) Gleew ohg 4 09> 4 (ogaste Jolug Wb
S e LS d Gl G bl

i az o Ve ISIL IS aesls 5l g 5 89,0 5l S adoen | S slas @
Rty




N

T ¥ Novin
BK RQ (V4.0) Gene'

L 5 00503 93 MalS' |, ldl S (35,0 sl W) (g y0 00,8 5L 5l . @
Olaebl Aol a Slgizme al C3 Sy g bolxe I wde IS w
S e yiile b 590 50 1) Lot 4l wix sl e S Jol>
SasS )S ool 03 R (69, ddeen ) oS Shgioe QIS > 0 @
AS pad 0dl 0,3 Fu 5l e 4 olee ple g B slag 5l eolall
SEBIAS 5l g ansldE 8w Soly 65, |, PCR sla Ggdig Sen )5 (>, @

e R

o JUl 9 (6 1S byl 9 cenwlion Aigod 1Y

085 Slewdly b ol «iaS b BK gy (talel (sl cenlis iged
slansl 0 sole (g9l syl alg) 4o a5 aib e (peripheral blood) laxe
o9 b Ol b EDTA Wy o oliasl o sole el 00y (5591 gox
oged Jitie ol8iylesl 4 s 6,leS a4z 0 F o celu FA L ol oo 1, olS
a1, o1 slewdl e il 5l e b olRiolejl jo diges il o plKin
Oz S ey diged 0903 (5)IN Sho nj Az Ve sles )5 5 edged
e oo il G 55 Gugng 55 5 00 il abe iz B lal s

il a5 albl oo Lewdly yidg S Voo ilosl (gl 0uls ao gy diged J8las

Sobos S e i (e o

o130 Jolge VY
2 05800 POR Lo el jd (oo 50 0ol Ve 1 ey cBle L o)l
o3latl Wl 5 S canlin Slimil w lsie 4 (n ke sl Ag) S (oo
cwilie PCR (sl 5 cojbo b ploys s llow diged (pizmen 395

RET




N

T ¥ Novin
BK RQ (V4.0) Genei

B) oz 9 Gd oo 50 o5 b FI0 5STas B) gy o YL polie
oilesl nl sl 0 sedaes s (Gl s o a5 el e e iSlas
INCLOPONRU E 9| BSOS )

el Jus Y

o ol 5l 6 mSel> g PCR jles b conlinls 2zl Jlos>! oL, sl
il oo A3 S ol cuS opl edlS

2 by 1) (T L eoges ool zlsiul al> e o wilgse |, L3I Jyus
2 oodle A3l J S (ol el o ol aslsl BK Mix 4 PCR al> o
4.19).4)0 ool 6‘)" ML‘SAIAJC‘W‘W.LS;L.MJ 4&’4.25‘5)%,0 e r
oo 0uiS a8lol iges 4 IYSIS 3L 09581 51 o |, dSls 58 oz 5l
sk o @lution buffer) ols Pl ez sy 00 (J3ls S 5l 55 0,90
VoS Jo Al s S Ve o bl [ DNA S g0 50
azgi apled LI LYSIS 3L g aiges bglss 4y 1) (A3 8 51 g S
093330 31 iy i) slas gl 4y Loiions 0yl 31 J 508 a8 aily asislo
Sl salgs cows 5y 0g3 ST 1y gl adlsl dysis 5L

o PCR 151y 5o sl & jebaie ol & oS ) |, POR sy
Ve lp Jlie yeb 4 awmles atlal BR MiX w0 1) dsls J s 5l idy Ko
9 0 adlol (U3l Sy iy Soe VS 5l g e V0w 2STy
Aaled soliinl V0 s Slbwsg gl |, Jol> bgls

O b el jsls wdsi @ e (B S STy (og 3890 D)5 50
95 0 YY B YY o CT 4 (VIC/Yellow) o5




N

T ¥ Novin
BK RQ (V4.0) Geneb

DNA Cl):b;M AF

OlPes hlite slacaS g o by, 5l Lwdb aiges 51 DNA #l 5l sl
g o0 Aol p) S 1 eolaiul g0l colaiul

e High Pure Viral Nucleic Acid Kit (Cat# 11858874001, Roche
Applied Science, Mannheim, Germany)

e QIAamp DNA Blood Mini Kit (Cat. no. 51104, Qiagen GmbH,
Hilden, Germany)

e QlAamp UltraSens ® Virus Kit (Cat. no. 53704, Qiagen GmbH,
Hilden, Germany)

e QlAamp MiniElute Virus Spin Kit (Cat. no. 57704, Qiagen
GmbH, Hilden, Germany)
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I, Perform Optimisation Before 15t Acquisition «u ;5 .(asb BK oS
i | o2y g a8 Jld

Auto-Gain Optimisation Setup X

Optirnisation :
g Auto-Gain Optimisation will read the fluoresence on the inserted sample at
Ce different gain levels until it finds one at which the fluorescence levels are
acceptable. The range of Aucrescence you are laoking for depends on the
chemistry you are performing.

Set temperature to |50 :‘Ideglee's.

Dptimise Al | Optimise Acquiing |

¥ Periom Optimisation Before st Acquisifion

I Perform Optimisation At 60 Degrees At Bln;.;inning Of Run

Channel Settings : 1

| <] aw
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bl R m ] B Thee |
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1. Introduction

BK RQ kit provides a ready-to-use Real-Time polymerase chain
reaction (PCR) test designed for detecting and quantifying BK virus
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 the detection of 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

BK RQ kit is intended for detecting and quantifying BK virus DNA.
Detection is achieved using Real-Time PCR and is compatible with
Rotor-Gene, StepOne and MIC machines.

3. Background Information

BK virus is a member of polyomaviruses genus with a double
stranded DNA genome. The virus is widespread with a
seroprevalence of up to 90% in adults. Infection usually happens
during childhood and is either asymptomatic or with mild
symptoms. Following initial infection, virus persists as a lifelong
latent infection. BKV can cause significant consequences in renal
or bone marrow transplant patients including polyomavirus
associated nephropathy (PVAN) and graft loss. Quantitative
monitoring of BKV load in plasma or urine of transplant recipients
is essential and a load of 10,000 copies/ml of plasma or 10 million
copies/ml of urine for 3 weeks or more is an early indication of
PVAN.
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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, a flash card and the following reagents:

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

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

6. Packaging models
The kit is available in 24, 48, and 96 reactions of 25 microliters.

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.
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8. Product Use Limitations

e 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:

Real-Time PCR machine and the accessory computer
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

Cold block

10.  General Precautions
To prevent false results, always pay attention to the following
points:

e Treat all samples as potentially infectious.
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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 c)
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 should be collected in sterile condition in proper
and sterile tubes. We recommend EDTA or citrate plasma or urine
for BK virus detection. Whole blood or plasma should be shipped
at +4°C. Upon receipt plasma should be separated from whole
blood and can be stored at +4°C for a 48 hours or aliquoted and
stored at -20°C for up to a few months.

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.




N/

~ S 'Novin
BK RQ (v4.0) “Gene @

13.  Internal Control (IC)

To assess the possibility of DNA extraction failure and PCR
inhibition, and to prevent false negative results, the BK RQ kit
contains an internal control (IC). This IC can be used during the
extraction process or added directly to the BK Mix. To monitor both
DNA extraction and PCR reaction, the IC should be added to the
mixture of lysis buffer and the 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 BK 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 BK Mix before it is added to the tubes. In a
successful DNA extraction and PCR test, the IC should generate a
CT of 27-32 in the Yellow/VIC Channel.

14. DNA Isolation

DNA isolation can be performed using different kits from various
manufacturers. We recommend using either of:
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 QIAamp UltraSens ® Virus Kit (Cat. no. 53704, Qiagen
GmbH, Hilden, Germany)
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e QlAamp MiniElute 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 the IC is introduced during the extraction process, pipette
15ul of BK Mix to each PCR tube.

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

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

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

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

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

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

17.  Programming Rotor-Gene

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

Open the BK template file for Rotor-Gene (provided in the flash
card, or accessible by kit QR code); BK 0.1 is for strip tubes and
BK 0.2 is for 0.2ml tubes. Program starts.
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Note: For Gain Optimisation, in the View menu select the
Gain Optimisation. Adjust the setting according to the below image.
Make sure to set the Tube Position to number 1 for all channels
(note that Tube number 1 should contain BK Mix).

Auto-Gain Optimisation Setup X

Optimisation :
= Auto-Gain Optimisation will read the fluoresence on the inserted sample at
w different gain levels until it finds one at which the fluorescence levels are
\Eh acceptable. The range of luorescence you are looking for depends on the
chemistry you are performing.

Set temperature to |50 jdeglees.

Dptimise Al | Dptimise Acquiing |

IV Perform Optimisation Before 1st &cquisition

I~ Perform Optimisation At 60 Degrees At Beginning Of Fun

Channel Settings :

| > Add.

Name I Tube Position I Min Reading I Max Reading | Min Gain ‘ Max Gain Edi... |

Ve 1 a o1 | _Remoe |
Remove Al

I | Close | Help |

Click on the Start button (Green button on the top menu). On the
pop-up window click Start again and save the file to start the
machine.

18.  Programming StepOne

Open the StepOne software (V 2.*). On the Set-Up menu, click
Template (provided in the flash card, or accessible by kit QR code).
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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 3 min 1
95°C x 20 sec
2 59°C x 60 sec 45

Fluorescence should be collected at 59°C for FAM and VIC dyes.
The BK Mix contains ROX with the final concentration of 300nM in
reaction.

20. Data Analysis: Rotor-Gene

Before analyzing results, make sure that in the sample menu,
Patient samples are defined as "unknown" and Negative control or
no template control as "Negative Control" or "NTC" respectively.
Analyze the data according to the Rotor-Gene Manual. A signal in
the Green channel indicate BK and a signal in the

indicate

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

10
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or simply set the threshold on 0.1 for the Green and Yellow
channels. Figures 1 and 2 represent typical graphs for the Rotor-
Gene machine.

BK $1
105 BK §2
BK 83
Threshold

s|  BKS4
NTC

Norm. Fluoro.
s
o

5 10 15 20 25 30 35 40 45

Cycle
Fig 1. Typical BK graph in Green channel for Rotor-Gene

10 BK $1
BK S2
e
Thresh
» reshold BK S3
§ , s
2 10" BK S4
E
S
2 0 NTC
1025
10° : ] 1 , . . ‘ , ,
5 10 15 20 25 30 35 40 45

Cycle

Fig 2. Typical IC graph in Yellow channel for Rotor-Gene
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21. Data Analysis: StepOne

Analyze data according to StepOne manual. Briefly, click on
Analyze and set the threshold for BK/IFAM and at 0.1.
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.

BK S1
1 BK S2
BK S3
BK S4
0.1 Al
z
<
NTC
0.01 -

5 10 15 20 25 30 35 40 45

0.001 &
Cycles

Fig 3. Typical BK graph in FAM channel for StepOne
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Fig 4. Typical IC graph in VIC channel for StepOne

Consider the following points when analyzing:

o Asample is Positive if it is positive in the FAM/BK 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/BK
channel while it is positive in the VIC/IC channel with a
sigmoid graph and CT of 27-32.

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

13
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The interpretation of the results is summarized in the following
Table.

Yellow Result
+- Positive
+ Negative
- Inconclusive

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

14
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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 10,000,000
copies/ul to 10 copies/pl.

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
2 copies/pl.

25. Disposal Method

The contents of the kit do not require any special method of
disposal and can be directly discarded. But infectious laboratory
specimens should be maintained in 5% Sodium Hypochlorite
overnight and then discarded.

26. Technical Support

For technical support, contact us via
Phone +98-9936223241
email: info@novingene.com

27. Contact Information

NovinGene ParsVira
Address: No. 5, Iranshahr St, Tehran, Iran 1581633336.
Tel: +98 21-88837393
+98 990 -1813124
Email: info@novingene.com
Website: www.novingene.com

15
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Symbols

Consult instructions

Research use only

d Manufacturer

for use

Lot number

Content sufficient for
<n> tests

g Use-by date

Catalogue number

IE' Serial number

Ti0°C L
Temperature limit
-30°C

For more information and resources please visit our

website; www.novingene.com
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