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RoboGene® Hepatitis B Virus (HBV) DNA Quantification
Kit

Kit for quantification of HBV DNA in human plasma or serum samples
via Hepatitis B surface antigen (HBsAg) gene by real-time PCR

Trademarks

Roboscreen®, RoboGene®, and TripIeHyb® are registered marks of the AJ Roboscreen GmbH.

The Roboscreen® “Intelligent tube” technology is covered by patent and patent application DE 198 40 531 and WO 0012756. The TRIPLEHYB® technology is
covered by German and US patent pending applications.

ABI PRISM®, FAM™, and VIC™ are registered trademarks of the Applied Biosystems Corporation. Rotor-Gene is a trademark of Qiagen B.V.. Some of the
applications which may be performed with this product may be covered by applicable patents in certain countries. The purchase of this product does not
include or provide a license to perform patented applications. Users may be required to obtain a license depending on the country and/or application. AJ
Roboscreen does not encourage the unlicensed use of patented applications.
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Intended use

The RoboGene® HBV DNA Quantification Kit is intended for real-time PCR quantification of
Hepatitis B Virus (HBV) DNA in human EDTA plasma or serum samples. Three kit versions are
available for application to Rotor-Gene™ 3000/6000, ABI PRISM® 7000/7300 Sequence Detection
System and 7500 Fast/LP (0.1ml), respectively. The level of HBV DNA in plasma or serum can be
used in conjunction with other clinical markers and clinical findings to distinguish between acute
and chronic HBV infection and to assess the viral response to antiviral treatment.

The quantification kit is not intended for screening of blood or blood products for HBV DNA or for

confirmation of a HBV infection.

Symbols and Abbreviations

for X detections

use by

consult instructions

for in vitro diagnostic use

catalogue number

batch code

E 58520

manufacturer

a
ls)

.,

'
S
o

upper and lower limit of storage temperature

component

A8

volume

Cr Threshold cycle value

dTTP 2’-deoxythymidine 5’-triphosphate

dUTP 2’-deoxyuracyl 5’-triphosphate

dNTP 2’-deoxynucleotide 5’-triphosphate

HBV Hepatitis B Virus

IC Internal Control

U International Units

Lp f‘Low profile” PCR tubes (0.1 ml) supporting
instruments

NTC Non-template control

PEI Paul-Ehrlich-Institut, Langen, Germany

SD Standard deviation

HBV-S gene Hepatitis B Virus surface antigen gene

HBsAg HBV-S antigen coded by the HBV-S gene
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Kit contents

Table 1.1: Kit components for application to Rotor-Gene™ 3000/6000

Package Package
Label size size Pfa:)(;'r(\?agte Description Box No.
100 tests 50 tests
. Extraction tubes coated with IC
HBV_D1 100 tubes 50 tubes | plastic bag DNA and carrier nucleic acid 2
: Sample tubes coated with amplifi-
HBV_D2 RG 100 tubes 50 tubes | plastic bag cation enhancer 1
4 strips 2 strips Quantitation standard tubes coated
HBV_D3 RG plastic box | with different amounts of HBV DNA, 1
(4x 8 tubes) | (2x 8 tubes) IC DNA and amplification enhancer
amber vial/ Reagent mix lyophilized with
HBV_D4 4 vials 2 vials amber ca HBV/IC specific primers, probes 1
P land dNTPs
Taq Polymerase clear vial/
FS1 2x0.03ml | 1x0.03 ml clear cap Taq polymerase, 5 U/ul separate
U052 (PO oniie 1x0.50ml | 1x 0.50 ml clear via) 10x PCR buffer with MgCl, separate
FS1 orange cap
clear vial/
PCR grade water 4x1.50ml | 2x 1.50 ml clear cap PCR grade water 1
1 1 handbook 1
Table 1.2: Kit components for application to ABI PRISM® 7000/7300 SDS
Package Package Package
Label size 100 size 50 formagt Description Box No.
tests tests
. Extraction tubes coated with IC
HBV_D1 100 tubes 50 tubes | plastic bag DNA and carrier nucleic acid 2
13 strips 7 strips Sample tubes coated with ampli-
HBV_D2_AB (13x 8 (7x 8 tu%es) plastic bag | fication enhancer 1
tubes)
4 strips 5 stribs Quantitation standard tubes coated
HBV_D3_AB 4x 8 tu%es) 8 tu%es) plastic box | with different amounts of HBV DNA, | 1
IC DNA and amplification enhancer
amber vial/ Reagent mix lyophilized with
HBV_D4 4 vials 2 vials amber ca HBV/IC specific primers, probes 1
P |and dNTPs
Taq Polymerase clear vial/
FS1 2x0.03ml | 1x0.03 ml clear cap Taq polymerase, 5 U/ul separate
U052 (PO oniie 1x0.50ml | 1x 0.50 ml clear via / 10x PCR buffer with MgCl, separate
FS1 orange cap
clear vial/
PCR grade water 4x1.50 ml | 2x 1.50 mi clear cap PCR grade water 1
10x ROX 1x0.50 ml | 1x0.50 ml amber vial/ 10x ROX passive reference dye 1
green cap
OT_AB 2 1 plastic bag | Optical tape 1
1 1 handbook 1
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Table 1.3: Kit components for application to 7500 Fast/LP (0.1 ml)

Package Package
Label size 100 size 50 Pfackage Description Box No.
ormat
tests tests
. Extraction tubes coated with IC
HBV_D1 100 tubes 50 tubes | plastic bag DNA and carrier nucleic acid 2
13 strips 7 strips Sample tubes coated with ampli-
HBV_D2_LP (13x 8 P plastic bag | fication enhancer 1
(7x 8 tubes)
tubes)
4 strios 5 strips Quantitation standard tubes coated
HBV D3 LP 4x 8 tu%es) 8 tu%es) plastic box | with different amounts of HBV DNA, 1
IC DNA and amplification enhancer

amber vial/ Reagent mix lyophilized with

HBV_D4 4 vials 2 vials amber ca HBV/IC specific primers, probes 1
P |and dNTPs

Taq Polymerase clear vial/
FS1 2x0.03ml | 1x0.03 ml clear cap Taq polymerase, 5 U/pl separate
10x PCR buffer clear via / .
FS1 1x0.50ml | 1x0.50 ml orange cap 10x PCR buffer with MgCl, separate

clear vial/
PCR grade water 4x1.50ml | 2x 1.50 ml clear cap PCR grade water 1

amber vial/ .
10x ROX 1x0.50 ml | 1x0.50 ml green cap 10x ROX passive reference dye 1
OT_AB 2 1 plastic bag | Optical tape 1
1 1 handbook 1

Storage and stability

The RoboGene® HBV DNA Quantification Kit is delivered at room temperature except the Taq
polymerase and PCR buffer which are shipped on dry ice. Store the HBV DNA Quantification Kit
and taq polymerase at —15°C to -40°C in the dark immediately upon arrival. The kit is stable until
the expiration date when stored under these conditions.

Reagents not contained in the test kit should be stored according to the respective manufacturer’s
recommendations.

» NOTE An appropriate amount of Reagent mix (HBV_D4) should be dissolved in PCR grade
water shortly before use. Remaining dissolved reagent mix can be stored at 2 - 8°C up to 30
days (do not freeze!). Always protect from light!

Product use limitations

All reagents may exclusively be used for in vitro diagnostic applications. This test is validated for
use together with human EDTA plasma or serum. Heparinized and lipaemic plasma or serum has
to be excluded from analysis. If other than the recommended sample types are used wrong results
may be obtained. The product is to be used by personnel specially instructed and trained in the in
vitro diagnostics procedures (EN375) only. Strict compliance with the user manual is required for
optimal PCR results. The product may be used only with the mentioned real-time PCR
instruments. Do not use expired components or mix with components from different batches.
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Technical assistance

In case of any problem with the RoboGene® HBV Quantification Kit please contact our technical
support team which consists of experienced scientists with long-time experience in the field of
molecular diagnosis particularly of real-time PCR detection of pathogens. For technical assistance
please contact us as shown on the back cover of the manual.

Sample collection and storage, safety information

Collection and handling of clinical samples

Collect 5-10 ml blood with standard specimen collection tubes

Preferably EDTA (red cap, Sarstedt or equivalent manufacturer) anticoagulant has to be
used, heparin is non-applicable, because of its inhibitory effect on PCR

Store whole blood at 2-25 ‘C not longer than 6 hours, centrifuge for 20 min at 800-1600 g
to separate plasma or serum from blood cells and transfer to sterile tubes (e.g. Eppendorf)
Plasma or serum samples may be transported at room temperature, do not exceed the
time 6 hours after blood collection

Plasma or serum HBV DNA may be stored deeply frozen for several months at -20°C to -
70°C depending on the storage temperature.

Safety information

Human plasma or serum samples have to be considered as potentially infectious! (Always
wear lab coat and gloves).

Always use clean and nuclease-free equipment.

Set up of template preparation, PCR reagent assembly, amplification and detection should
be performed in different rooms.

Discard sample and assay waste according to your in-house safety regulations

For more information please read the appropriate material safety data sheet.

Reagents and equipment to be supplied by the user

7

HBV-positive control (e.g. current WHO international standard for Hepatitis B Virus DNA for
NAT testing [97/750] or other HBV reference plasma or serum; provided quantitation
standards [HBV_D3_RG / HBV_D3_AB] may be considered as positive control)
HBV-negative control (e.g. human plasma or serum free of HBV DNA)

Rotor-Gene™ 3000/6000, ABI PRISM® 7000/7300 SDS or 7500 Fast/LP (0.1 ml)
Real-time instrument specific software for data analysis and reporting

Suitable pipetting tools

Micro centrifuge applicable for 0.1-ml, 0.2-ml- and 1.5-ml-tubes (also for 96-well-plates in
case of application to ABI PRISM® 7000/7300 SDS or 7500 Fast/LP [0.1 ml])

Vortex mixer

1.5-ml-tubes

Sterile pipette aerosol-barrier tips

Applicator for optical tape (for application to ABI PRISM® 7000/7300 SDS and 7500
Fast/LP [0.1 ml])

Compression pad (for application to ABI PRISM® 7000/7300 SDS)

Precision plate holder for tube strips (for application to 7500 Fast Real Time PCR System)
Gloves, lab coat
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HBV DNA purification from sample

The RoboGene® HBV DNA Quantification Kit is validated together with the INSTANT Virus DNA
Kit (AJ Innuscreen, cat.no. 845-KS-4150050) and the QlAamp DSP Virus Kit (Qiagen, cat.no.
60704). Perform the HBV DNA purification steps according to the instructions of the INSTANT
Virus DNA Kit manual or the QlAamp DSP Virus Kit handbook, respectively.

Internal DNA Control

The RoboGene® HBV DNA Quantification Kit is provided together with stabilized internal control
DNA (IC DNA). The IC DNA is contained in the extraction tubes which are stably coated with I1C
DNA and carrier nucleic acid, respectively. The tubes are labelled with HBV_D1 and are contained
in box 2 of the Kit.

Applying the IC DNA containing extraction tubes together with the DNA extraction kit of choice
always allows controlling for extraction yield, inhibitor load and judging the efficiencies of DNA
extraction and subsequent PCR amplification, respectively. False-negatives due to failed
extraction or excess of inhibitors in the sample may be excluded when getting positive
amplification results for the internal control.

In case of using the INSTANT Virus DNA Kit replace the original lysis tubes labelled with
“Extraction tubes” and in case of using the QlAamp DSP Virus Kit replace the original lysis tubes
labelled with “LT” by the extraction tubes (HBV_D1) contained in box 2. To consider the
purification successful, the Ct value of the IC DNA purified together with HBV negative plasma or
serum should be in the instrument-specific ranges summarized in Table 10 (see page 25).

> NOTE Please add at first the lysis solution contained in the respective DNA purification kit to the
extraction tubes containing the IC DNA and subsequently the patient sample. Do not add the
sample directly to the extraction tube. Since the IC DNA is already contained in the extraction
tube no additional pipetting steps are required.
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Quantitative analysis

The quantification standards are provided as ready-to use standard strips which are stably coated
with defined amounts of HBV standard DNA. The standards are calibrated using a WHO calibrated
reference HBV DNA preparation obtained from the German Federal Agency for Sera and
Vaccines (PEI) and are defined as IU/ml. The standard values are given as |U per ml, i.e. the HBV
DNA concentration of the analyzed sample may be directly calculated from the reference curve
without need of subsequent conversion by an equation.

» NOTE Please notice that the standard values are dependent on the DNA purification kit used
together with the RoboGene® HBV DNA Quantification Kit. Using the INSTANT Virus DNA Kit
please obtain the given standard concentration from Table 2.1. In case of using the QlAamp
DSP Virus Kit we refer to Table 2.2. We guarantee correct results only when using one of the
recommended DNA purification Kits.

» NOTE Please notice also that individual values my be below the stated detection limit of the kit.
Detection limit of e.g. 50 IU/ml means that from the statistical point of view at least 95% of
samples containing 50 IU per ml are correctly detected with the kit at a probability of error of
5%. This means on the other hand that values below the stated detection limit may be plausible
but with an unacceptable high probability of error!

Introduction
Pathogen information

The Hepatitis B virus (HBV) is an organism which infects the liver of humans, and causes an
inflammation called hepatitis. This widely spread virus which proliferates in liver cells and destroys
them has recently infected approximately 350 billion people worldwide. Chronic carriers are at high
risk of long term health complications including liver cirrhosis and cancer. Quantitative PCR tests
particularly based on real time PCR have been developed to detect and measure the amount of
HBV DNA, called the viral load, in clinical specimens. Quantitative data are used to assess a
person's infection status, to support therapeutic decisions and to monitor treatment.

Principle of the TripleHyb® assay

Real-time PCR is a highly sensitive homogenous assay that combines amplification with
fluorescence-based online detection of the nucleic acid of interest (target, template) and it has
become one of the leading techniques of molecular diagnostics.

The provided assay exploits the AJ Roboscreen owned, patent pending TripleHyb® detection
format for real-time PCR (Figure 1). This format besides a conventional set of primers comprises a
pair of labelled oligonucleotide probes, whereas the upstream or detector probe is labelled with a
reporter dye at it's 5 -end and the downstream or quencher probe is labelled with a quencher dye.
Both probes consist of a target-complementary subsequence and a target-unrelated subsequence
which has the capability to form a stem structure between both probes. In the presence of target
the detector probe hybridizes by its target-complementary 5-end and the quencher probe
adjacently with its 3'-target-complementary end to the desired sequence. Simultaneously, an
intermolecular stem structure is formed between the 3'-end of the upstream and the 5™-end of the
downstream probe thus forming a stable tertiary detection complex with the target. A Taqg DNA
polymerase which possesses 5 -> 3° exonuclease activity cleaves the detector probe and
displaces the quencher probe from the target. The reporter dye is separated from the detector
probe upon cleavage, resulting in an increase in fluorescence which may no longer be suppressed
by the quencher probe dye and which is directly proportional to the target amplification during
PCR. Consequently, the assay requires a 3-step PCR protocol whereas the low temperature step

9
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of the protocol enables both the inter-probe stem formation and the subtractive detection of the
cleavage product.

Explanation of the HBV DNA quantification test

The RoboGene® HBV DNA Quantification Kit is an amplification test for quantification of HBV DNA
in human plasma or serum samples. All eight HBV genotypes (A-H) are amplified with equal effi-
ciency applying probes and primers specific for a subsequence of the HBV-S gene encoding
HBsAg. Quantitation standard consists of 8 tubes coated with given amounts of synthetic HBV-S
DNA, which must be amplified in parallel.

A synthetic internal control is included via Extraction tubes HBV_D1 to control DNA extraction and
to indicate for inhibitory effect on detection. Thus, the risk concerning false-negative results is
clearly reduced yielding in increase of diagnostic correctness. Amplification of HBV DNA in
samples and standards and of IC DNA is measured independently at different wavelengths due to
probes labelling with different fluorescence reporter dyes (HBV DNA: FAM/Green channel, IC
DNA: JOE/VIC/Yellow channel, depending on the real-time PCR instrument in use). In the
protocols the channels are just denoted as FAM and JOE/VIC, respectively.

For sample preparation the “INSTANT Virus DNA Kit” (AJ Innuscreen) or “QlAamp DSP Virus Kit”
(QIAGEN) are recommended. DNA extraction must be performed with the respective starting
sample volume strictly according to manufacturer’s instructions. For final elution of filter bound
DNA the use of 60 pl of elution buffer is suggested respectively, to make use of quantification
standard concentrations are listed in tables 2.1 and 2.2, respectively.

1. POLYMERIZATION

detector quencher
probe probe

e
5 me 3
J

w

2. STRAND DISPLACEMENT

5
3 5

s Sy
\

'/

3. CLEVAGE/ DETECTION Figure 1: Schematic diagram illu-
i::% Qj/‘ strating the TripleHyb® fluorescence

PCR process. The measured reporter

\'i‘ % fluorescence signal obtained from

hydrolyzed detector probe which may no
longer be suppressed by the hybridized

w guencher probe dye is proportional to the

initial target concentration.
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Protocol

> NOTE Include at least one replicate each of positive control plasma, negative control plasma,
and NTC per run. Control plasma is not contained in the kit.

Standard growth curves

Quantitation standards Standard i
amplicon

Standard curve

— Report
Target
+1C DNA amplicon
Target growth curves
IC amplicon ;"r

.'Irl
/

IC growth curves

Figure 2: HBV DNA quantification by real-time PCR

Table 2.1: HBV DNA (IU/ml) given in quantitation standard in case using the INSTANT Virus

DNA Kit.
Standard-Tube No. HBYV standard | HBV standard DNA
DNA [IU/mI] " [copies/mI] "

1 (A) 50,000,000 250,000,000

2 5,000,000 25,000,000

3 500,000 2,500,000

4 125,000 625,000

5 50,000 250,000

6 12,500 62,500

7 2,500 12,500

8 500 2,500

Y The given values for the standards are valid as long as the sample, the elution volume and the purified
DNA sample volumes per reaction are 200 pl, 60 pl and 5 pl, respectively.

11
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Table 2.2: HBV DNA (IU/ml) given in quantitation standard in case using the QlAamp DSP
Virus Kit

Standard-Tube No. HBY standard HBYV standard

DNA [IU/mI]® | DNA [copies/ml]?

1 (A) 10,000,000 50,000,000

2 1,000,000 5,000,000

3 100,000 500,000

4 25,000 125,000

5 10,000 50,000

6 2,500 12,500

7 500 2,500

8 100 500

9 The given values for the standards are valid as long as the sample, the elution volume and the purified
DNA sample volumes per reaction are 500 pl, 60 pl and 5 pl, respectively.

The conversion of |U to copies is based on the conversion factor of “5” given by the manufacturer
of reference plasma used to calibrate the Kkit.

> NOTE The values for the quantitation standards of tables 2.1 and 2.2 are only valid together
with the mentioned DNA purification kits and considering the recommended elution volumes
(see footnotes under the tables).

Table 2.3: Expected C: values of the standards listed in tables 2.1 and 2.2 depending on
the used real-time PCR instrument

Sta“d;f!'T”be Rotor-Gene ABI PRISM 7000/7300 | 7500 Fast/LP (0.1 ml)
mean® from - to® mean® from - to® mean® from - to®

1(A) 18.4 17.4—20.9 17.0 15.9—18.1 185 17.2-19.4

2 219 | 209-238| 205 19.8-21.9 21.9 21.6-22.6

3 555 | 24.4—282 238 22.6—25.0 253 24.0—26.7

4 275 | 265-288 | 259 251 — 271 275 | 26.8—28.7

5 289 | 27.5-30.3 272 261 -28.8 286 | 27.9-31.0

6 30.9 | 29.7-32.9 29.3 28.3—30.5 30.7 | 29.9-31.6

7 33.1 315-352 31.4 29.7-32.9 328 | 32.3-34.1

8 352 | 33.1-37.2 33.7 32.6— 35.3 346 | 33.8—36.0

% Data valid only when the recommended data analysis settings (see notes on page 24) are selected.
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Rotor-Gene™ 3000/6000

1. Preparing 5x reagent mix (HBV_D4, 5x)

Add 200 pl PCR grade water to the vial with lyophilized reagent mix (HBV_D4). Close the tube
and incubate at 37°C for 20 min, mix by vortexing for 3 sec and centrifuge for 5 sec at full

speed.

> NOTE Dissolved reagent mix can be stored at 2-8 °C and always protected from light up to 30

days (do not freeze!).

2. Preparing 1x master mix

Table 3: Reagents and volumes for 1x master mix

Reagent Volume (pul)/Reaction Final concentration
PCR grade water 12.1 -
10x PCR buffer FS1 2.5 1x
HBV D4, 5x 5.0 1X
Taq polymerase FS1 (5 U/ul) 0.4 2.0 U per reaction

3.

>

7.

8.

Mix by vortexing for 3 sec and centrifuge for 5 sec at full speed.

Identify sample tubes (HBV_D2_RG) and quantitation standard (HBV_D3_RG) carefully and
place them onto a suitable rack.

NOTE Attention should be paid to correct orientation of quantitation standard. Highest HBV
DNA amount is given in the tube labelled with 1 on top of the strip, lowest amount is given in
tube 8.

. Add 20 ul 1x master mix to all sample tubes and quantitation standard tubes required for the

respective run.

. Add 5 pl PCR grade water to sample tubes which serves as NTC and to all quantitation

standard tubes containing the 1x mastermix. Do not exceed a final reaction volume of 25 pl.

. Add 5 pl of eluate from DNA isolation (e.g. using the INSTANT Virus DNA Kit) to the respective

sample tubes containing the 1x mastermix. Do not exceed a final reaction volume of 25 pl.
Cover tubes with attached caps.

Set up the run:

1) Switch on instrument by pressing the main switch, start Rotor-Gene software

2) Start a new run

13
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3) Select function ,Perform Last Run“ and transfer into a new run

% New Run E

Quick Start Advanced |

\ﬁ Dual Labeled Probe

-\ﬁ Huenched FRET

\ﬁ DM Concentration Measurement
ﬁ Hybridization

\ﬁ Melt

I %Upen A Template [n Another Folder...
L Hew

Cancel

Help ]

\ﬁ SYBR GreenlA] 1 \

[¥ Show This Screen wWhen Software Dpens

[~ ——— | Use profile of

the last run

~——— | Transferintoa

new run

4) Select appropriate rotor

New Run Wizard

Welcome to the Advanced Run Wizard!

Rotor Type

72l Flotor
GeneDisc [72-well)

Skip Wizard ] 1 Mext>> |<¥

New Run Wizard

clicking Next when you are ready to move to the next page.

Operator

Mates :

FoboGene HEY Module

~

This screen displays miscellaneous options for the run. Complets the fislds, Enter any addtional

Feaction 3
Yolume [pL] . j\

Sample Layout: |1

notes for the wn in
this text bo.
Operator
Notes
reaction
volume 25 pl
\

Skip ‘wizard ] << Back 1 Hext 3> |—
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6) Enter amplification conditions (see Table 4)
Edit profile

New Run Wizard

Temperature Profile Click this buttan to
maove to the next

page in the wizard, If
tis disabled, you
may need to perform
an operation on this
page befors
contining.

Edit Profile . —

Channel Setup :

Mame | Souce | Detector | Gain | Create New...

FAM/Sybr - 470nm  510nm 4 Edit

JOE 530nm  555nm 533 —

RO B86nm  B10nm 5 Edit Gain
ESnm  BGOhp & =

05
FRET 470mm  E10hp 7 FRemove
Fleset Defaults
Calibrate...

SkipWizard | << Back [ |

Define step “Initial Denaturation/enzyme activation”

i Edit Profile

in will take approsimately 124 minutels] to complete. The araph below represents the run ta be performed :

[ LLALTLELALALLUAL LA LLALLLY

Click on & cycle below to modify it

Cycling

Held Temperature
Hold Time:

95°C, 4 min

Rotor Speed

OK

Define cycling conditions, select fluorescence reporter dyes (“FAM” and “JOE/VIC” - data
acquired on the FAM and JOE/VIC channels), and select point of fluorescence signal
measurement (different settings between Rotor-Gene 3000 and 6000 see Table 4)

i edit Profile x|
b B @
Hew Open Saveds | Help

The run will take approrimately 131 minute(s) to complete. The graph below represents the run to be perfomed

IR RN IR

A R

Select dye for the
selected step.

Insert after..

Inseit before.

T Fiemove
This cycle ieffeats 50 | timels)

Click on ore i the steps below to modify i, of press + of - 1o add and remave steps for this cycle
Timed Ste | ==l
95 deg. for 15 secs
deg. Rl
1iacmds
Acauii® to Cycling A
on FAM/Sybr, JOE
Homal &peed =l 57 deg. for 40 secs
I~ Long Range 45 deq for 15 secs
[~ Touchdown
‘r OK

95°C, 15 sec \ f
oK
) )

45°C, 15 sec; data 57°C, 40 sec.
acquisition here
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Table 4: Cycling conditions for quantification of HBV DNA using Rotor-Gene

Rotor-Gene ™ 3000

Step

Temperature

Time

Repeat

Taq activation

95 °C

4:00 min

1

Melting

95 °C

0:15 min

Stem formation,
fluorescence detection
(FAM; JOE/VIC)

45 °C

0:15 min

Annealing / synthesis

57 °C

0:40 min

50

Rotor-Gene ™ 6000

Taq activation

95 °C

4:00 min

Melting

95 °C

0:20 min

Stem formation,
fluorescence detection
(FAM; JOE/VIC)

45 °C

0:30 min

Annealing / synthesis

57 °C

0:40 min

50

Run time about 2.5 hours

> NOTE Because the reaction is performed as duplex PCR always select both FAM and JOE/VIC
dyes, respectively for each target.

7) Perform Auto-GAIN Calibration of the Rotor-Gene

New Run Wizard

Temperature Profis -

Click this button to

Edit Profile ..

Channel Setup

move to the next

page in the wizard, If
itis disabled, you
may need to perform
an operation on this
page before
cortinuing.

Gain | Create New...
4

Name | Source | Detector |
FaM/Sybr 470nm 510nm
JOE 530nm  555nm
RO 55nm  E10nm
Ly 625nm  BEOhp
FRET 470nm  E10hp

533 di‘t

5 BT

-3

7 _Beeve |
Reset Defaults

{

Skipwizard | <cgack |

o Calinate. \

Hewtss |

New Run Wizard

Temperature Frofile :

Click this buttan to

Edit Profile ..

Channel Setup

move to the next

page in the wizard, If
Itis disabled, pau
may need to perform
n operation on this
page before
continuing.

Gain | Create New...

Name | Source | Detector |
FAM/Spbr 470nm 510nm
JOE 530nm  555nm
ROX 565nm  610nm
05 £25nm  GE0hp

4

533 _ e |

5 Edit Gain

)

7 _Beore_|
Reset Defaults

FRET 4700 E10hp
Calbrate..
Skip‘Wizard | << Back

et 3> /

Auto Gain Calibration Setup

x|

- Calibration

B

chemistiy you are performing

Set temperature to [15 ﬂdegyees

Auto-Gain Calibation will iead the fluoresence on the inserted sample at
difterent gain levels uni i finds ane at which the fluorescence levels are
acceptable. The range of fluorescence you are looking for depends on the

Calirate 4l | Calibrate Acquiing
(I Petform Calbration Befar 13t Acquisition

I~ Perfom Caibration AT 35 Deaises A Beginning Of Aun

~ Channel Settings

Calibration has to be
performed before first data
aquisition

| | Add.. ‘ ‘
|

Edit..

Tube Pasition | Min Readng e feading |
FAMISyE 1 Eil] 10F1
JOE 1 Eil 10F1

For the selected dyes,
calibration is performed with
tube 1 within range 5 Fl and
10 FI

Hanual Closs Help

Stat|
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8) Place tubes carefully onto Rotor-Gene™ 3000/6000 rotor, close lid

New Run Wizard

Summary

Selting | Value
FAM/Sybr Gan &

JOE Gain 5
AutoLCalbration

High Speed Fotor  On

Fiotar F5Wel Ratar
Sample Layout  1.2.3.

AN hedin the un

$ Skip wizard < Back

Before First Acquisition

Once pou've confiimed that your run seftings are correct, click Start Run to

II&~ stat F\uj

9) Start run

10) Save; run starts automatically

Save As

Speichern in: ‘ I Real-Time-Daten

JE2 I e el =

z. EH 101005_HEV-TH_1RG.rex

E 111005 BF_1RG rex

Zulstzt EMRoboGene HOY 2005-10-12 {1).rex
verwendste D... B0 homene HCY 2005-10-12 (2) rex
?E E W RN 2005-10-12 (1).rex
EMlRun 2005-11-07 (1), rex
Desktop

Eigene Dateien
Arbeitzplatz

MNetzwerkumgeb D atziname:
ung

Dateityp: |Run File [*.rex)

j Speichemn ]
~| Abbrachen

11) Enter sample positions and names (standards with respective amounts, NTC and samples =

“‘unknown”)

New Run Wizard

Settings

Samples

Given Cone. Format: |123.4 v | Unit: |copies/ul ~| More Options

Fatient sample

Type | Groups

EEI =T

| Given Cong, | Selected ~

Standard
Standard
Standard
Standard
Standard
Standard
Standard
Standard
NTC

<

Page

Skip‘Wizard | << Back

o Pt | | e 0]

£.000.000.000 Yes
£00.000.000 ‘es
£0.000.000 Yes
6.000.000 Yes
E00.000 Yes
60.000 ‘Yes
30.000 Yes

6.000 Yes

‘es b

| Eish | Finish and Lock Samples
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Skip Wizard |

<¢ Back 1 Einish

| Type | Gioups | GivenCo &

6/5TD6 Standard 1

7|5T07 Standard

8|sT08 Standard T
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10/ NTE NTC
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ABI PRISM® 7000/7300 SDS

1. Preparing 5x reagent mix
Add 200 pl PCR grade water to the vial with lyophilized reagent mix (HBV_D4) and close the lid.
Incubate the vial at 37°C for 20 min, mix by vortexing for 3 sec and centrifuge for 5 sec at full
speed.

> NOTE Dissolved reagent mix can be stored at 2-8 °C always protected from light up to 30 days
(do not freeze!).

2. Preparing 1x master mix

Table 5: Reagents and volumes for 1x master mix

Reagent Volume (pul)/Reaction Final concentration
PCR grade water 9.6 -
10x PCR buffer FS1 2.5 1x
HBV D4, 5x 5.0 1x
10x ROX 2.5 1X
Taq Polymerase FS1 (5 U/ul) 0.4 20U

Mix by vortexing for 3 sec and centrifuge for 5 sec at full speed.

3. Identify sample tubes (HBV_D2_AB) and quantitation standards (HBV_D3_AB) carefully and
place them onto a suitable rack (96-well reaction plate).

> NOTE Attention should be paid to correct orientation of quantitation standards. Highest HBV
DNA amount of a standard is given in the tube labelled with A on top of the strip.

4. Add 20 ul 1x master mix to sample tubes and each tube of quantitation standard.

5. Add 5 pl PCR grade water to the desired amount of sample tubes which serve as NTC and all
quantitation standard tubes. Do not exceed a final reaction volume of 25 pl.

6. Add 5 pl of eluate from DNA isolation (e.g. using the INSTANT Virus DNA Kit) to the respective
sample tubes. Do not exceed a final reaction volume of 25 pl.

7. Cut optical tape (OT_AB) by using the white cutter blade contained in the box 1 according to the
required size and cover sample and quantitation standard strips carefully. Prevent cut-injuries!
Use of an appropriate applicator for fixing the tape at the tube surface of the strips is
recommended.

8. Centrifuge rack with loaded strips at 200x g for 1 min.
9. Set up the run:
1) Switch on instrument by pressing the main switch, subsequently start ABI PRISM SDS

software

2) Start a new run
Go to main menu, select “New”, “New Document” from the “File” menu
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F Select ,Absolute
~ Quantification”
P
[c ,
ew Document | )
Ass3y: [psolute Quantiication (Standard Curve) 2
0 Container ,m
Templse: [plark Documert %],
o Browse.
T ==

]

3) Selection of active dyes (ROX as passive reference dye is automatically lodged!)

Detector Manager x|
i~ Detector L
| -]
Detector Hame | Deseription | Reporter | Quencher [ Color Hotes Modifis
WIC-TAMRA vic TAMRA 515427 14:35: Selechon Of
IC-Dark Quencher vic (none) 200505427 14:36: d
FAM-TAMRA Fah TAMRA 200505427 14:32 yes
FAb-Dark Quenche Fah (none) 7 14:36]

. ~

File = Add To Plate Mt

Setup: Main menu -> ,Tools" -> ,Detector Manager” -> Select “VIC-Dark Quencher” and “FAM-Dark
Quencher” from detector list

Transfer run by pressing the button ,Add To Plate Document® and close “Detector Managers” by
choosing ,Done*.

4) Enter sample positions and names (i.e. standards with respective amounts, NTC and samples
= “unknown”), select fluorescence reporter dyes (“FAM” and “VIC” - data acquired on the FAM
and VIC channels, respectively) and passive fluorescence dye (ROX)

| | | | | \ | \ \ | Indication of
B B | B 8 g . . . 4| occupied positions
u ] 1] 1] u ] m ‘U ‘U
-
u E ‘wellsk D2-D10,E2E4

Selection of dyes and
kind of sample

Sample Name: |

Use Detector Reporter | Quencher| Task

[ _[FAbmouencher FEM—— (rore)—rirown | g |
A

wencher  [VIC (none)  |Unknown

T Omitwel
Passive Reference
AddDetector.. | Remave | Clase | AOX -
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> NOTE All sample positions to be measured and dyes require definition before starting the run.
Otherwise non-defined positions are not measured. The kind of measured sample (i.e.
standard/sample/NTC) may be defined after completing the run.

5) Enter cycling conditions (Stage 2, 3-step-PCR, see Table 6)

7
45°C,
30 sec [Cser ||| owesmesn|

tttttt
Est. Time Rem% Start

Temeawe———|  (see step 7)
Sample: Heal

95 °C,
4 min

Set sample volume to 25 pl,
shut off 9600 emulation

> NOTE Strictly keep the sequence of cycling steps (57°C -> 95°C ->45°C) as shown in the
figure above.

6) Save file
Define file name which should contain date, number of run and pathway, go to main menu,
select “File” menu, “Save” from the “File” menu.

7) Start run
Place the 96-well reaction plate carefully into the ABI PRISM® 7000/7300 SDS sample block,
Cover the plate with compression pad, slide the cover over the block and tighten the lid, start
run.

Table 6: Cycling conditions for quantification of HBV DNA using ABI PRISM® 7000/7300 SDS
Step Temperature Time Repeat

shut off « 9600 emulation » (window « instruments

v
M
~

Taq activation 95 °C 4:00 min 1
Synthesis 57 °C 1:00 min

Melting 95 °C 0:30 min

Stem formation, 45
fluorescence ,

detection(FAM; 45 °C 0:30 min

JOE/VIC)

Run time about 2.5 hours
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7500 Fast/LP (0.1 ml)

1. Preparing 5x reagent mix

Add 200 pl PCR grade water to the vial with lyophilized reagent mix (HBV_D4) and close the lid.
Incubate the vial at 37°C for 20 min, mix by vortexing for 3 sec and centrifuge for 5 sec at full

speed.

> NOTE Dissolved reagent mix can be stored at 2-8 °C always protected from light up to 30 days

(do not freeze!).

2. Preparing 1x master mix

Table 7: Reagents and volumes for 1x master mix

Reagent Volume (pul)/Reaction Final concentration
PCR grade water 11.85 -
10x PCR buffer FS1 2.5 1x
HBV D4, 5x 5.0 1x
10x ROX 0.25 0.1x
Taq Polymerase FS1 (5 U/ul) 0.4 20U

Mix by vortexing for 3 sec and centrifuge for 5 sec at full speed.

3. Identify sample tubes (HBV_D2_LP) and quantitation standards (HBV_D3_LP) carefully and
place them onto a suitable rack (96-well reaction plate).

> NOTE Attention should be paid to correct orientation of quantitation standards. Highest HBV
DNA amount of a standard is given in the tube labelled with A on top of the strip.

4. Add 20 ul 1x master mix to sample tubes and each tube of quantitation standard.

5. Add 5 pl PCR grade water to the desired amount of sample tubes which serve as NTC and all
quantitation standard tubes. Do not exceed a final reaction volume of 25 pl.

6. Add 5 pl of eluate from DNA isolation (e.g. using the INSTANT Virus DNA Kit) to the respective
sample tube strips. Do not exceed a final reaction volume of 25 pl.

7. Cut optical tape (OT_AB) by using the white cutter blade contained in the box 1 according to the
required size and cover sample and quantitation standard strips carefully. Prevent cut-injuries!

Use of an appropriate applicator for fixing the tape at the tube surface of the strips is
recommended.

8. Centrifuge rack with loaded strips at 200x g for 1 min.

9. Set up the run:

1) Switch on instrument by pressing the main switch, subsequently start 7500 Fast Real Time
PCR System software

2) Startanew run
Go to main menu, select “New Experiment”
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3) Open “Experiment properties” folder
select buttons “7500 Fast (96 wells)”, “Quantitation Standard Curve”, “TagMan Reagents”,
“Standard (~ 2 hours to completion)” from the menu; define Experiment Name

nt Properties

late Setup

Experiment Properties

@@ Enteran experiment name, select the instrument ype, select the ype of experimentto setup, then select materials and methads for the PGR reactions and instument run

How do you want to identify this experiment?
* Experiment Name: | Unitled C— EXpeflment

Barcode (Optional): |

User Name (Gptional): |

Comments (Optional) ‘ =
-

Which instrument are you using to run the experiment?

[ 7500, 86 Walls) ] { _ 7500 Fast (36 Walls) }

Setup, run, and analyze an experiment using a fast cycling 5-color, 96-well systerr\

What type of experiment do you want to set up?

[ — Quantitation - Standard Curve ] l Guantitation - Relative Standaid Cuive Gluantitation - Comparative C1 (AACT) }
[ Ivielt Curve J { Genotypiig SeleCt Presence/Absence }
Use standards to determine the absolute quantity of target nucleic acid sequence in samples.

Y

Which reagents do you want to use to detect the target s»~_.cnce?

_ TagMan® Reagznts SYER% Reagents } [ Cther

The PCR reactions contain primers designed to amplify the targetseuuannaﬁawan@pmhe designed to detect amplification of the target sequence

Which ramp speed do you want to use in the instv ..ent run?

[ _ Standard (~ 2 hours to complstz a run) ] [ Fast [~ 40 minutes to complete a run) }

For optimal results with the standard ramp speed, Applied Biosystams recommeands using standard reagents for your PCR reactions

4) Open “Plate Setup” folder, define targets and samples

Experiment Properties

Plate Setup

Run Method

Reaction Setup
Materials List

Define Targets and Samples I Assign Targets and Sarnples l

G Instructions:  Define the targsts to quantify and the samples to testin the reaction plate

Define Targets Define Samples

| Add Mew Target | Add Saved Target | Save Target | Delete Target | | | Add MNew Sample | Add Saved Sample | Save Samplz | Delete Sample
Target Name Reparter Quencher Calor Sample Name Calar
[Targst 1 | {Fam & |NFO-MGB v‘ & [HBviC |‘. &

Jvic a | |vic & |nFo-uGB v‘. & e — |‘. &

[Fam C— | |Fam  |WFo-MGB v‘. 0 [Patient sample 1 P> - |‘. &

~ m g

‘F’atlenl sample 2

<

|Patinst sampls 3 |[

Select “VIC-Dark Quencher” and “FAM-Dark Quencher” from reporter/quencher list, define patient
samples, NTC etc.
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5) Assign targets and samples to the selected wells, define and set up standards and

Define Targets and Sarnples I Assign Targets and Samples ]
To setup standards: Click "Define and Set Up Standards”
31| Experiment Properties a Instructions:  Ta setup unknowns: Selectwells, assign target(s), select"U" (Unknown) as the task for each target assignment, then assign a sample
To set up negative controls: Select wells, assign target(s), then select"N" (Negative Control) as the task for each target assignment.
etujy Assign target(s) to the selected wells. <| View Plate Layout T View Well Table }
> [semsatiem- 9 | setzattem - (4]
T Assign Target Task ey SelectWells With: |- Salectitam- & - Selectitem - [&
4 O arosiy E|=|E3 Showinwells ¥ | [ View Legand R
| e | el 25
Reaction Setup —_e=rea
J vic e 1l s (e 50,000,000]
= 1 2 3 4 5 6 7 8 a [EIEE 12
. Materials List FAM \ pr s {[E] 1 [ [ [ [ [ [ I [ [ [ [ [ |
—— N\ ’ S
E Run B3 vizea[1 UnknuwnaSlaN - S [ [ S T S
- 00O SN — Selection of dyes and
- Define and Set Up Standards :
E Analysis [—J kind of sample .
M, PP Indication of
Patien.. Patien... Patine... Patine... Patine... Patine. OCCUpied pOSitionS
o [ i i e I i
Assign Sample i T T 7 [ CE
HBVIC &
D
] NTC
O Patient sample 1

5) Run method, enter cycling conditions (3-step-PCR, see Table 8), collect data on “hold 45°C”

e

Experiment Properties a Review the reaction volume and the thermal profil Set Samp|e he default run method or selzct 3 run method from the library.
Graphical View | Tabular View volume to 25 pl
Plate Setup
Reaction Volums Par sl uL [ Expsrtbods | o0bfr |
Run Method —
: | Addl Stags ¥ | Add Step ¥ | Dalsts Sslsctsd ‘ nothing to Unde)  fnothing o Red || Collsct Data ¥ ||| Qpen Run Msthed | Savs Run Msthad .. | Reverite Dsfaults | |
Reaction Setup
. I Stags 95 OC’ Cycling Stage
Materials List
95 °C, 15 sec Mumber of Cycles
—_— 4 min [[] Enablz AutoDelta
Starting Cyele: 7 - |
45 cycles
100 —|
95.0°C 95.0°C
04:00 100%  ‘oo:1s
45°C,
. 30 sec
00%
50—
= 57°C,
1 min
o —|
Step 1 Step 1 Step 2 Step 3
< >

Legend

Data Collection On Data Collsction Off A& AutoDelta On A AutoDslta Off

6) Prepare for the run
Transfer the reaction strips from the rack to the precision plate holder for tube strips which is
provided with the instrument. Open the tray door and place the loaded precision plate holder
carefully into the 7500 Fast Real Time PCR System. Close the tray door and start run by
pressing the green “Start Run” button.
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Amplification Plot

@ Temperature Plot

Run Method
Notification Settings

START RUN G—

Run Status:

Not Started

Instrument Status: & Disconnected

[JEnable Notifications

>

AP B R E

Amplification Plot

| Elsnuwwnwglls v ViewLEgend ‘ | | |

[+ 2 3 4 & & 7 8 8

10 " 12

o

Table 8: Cycling conditions for quantification of HBV DNA using 7500 Fast/LP (0.1 ml)

Step Temperature Time Repeat
Taq activation 95 °C 4:00 min 1
Melting 95 °C 0:15 min
Stem formation,
fluorescence . ;
detection(FAM; 45 °C 0:30 min 45
JOE/VIC)
Synthesis 57 °C 1:00 min

Run time about 2 hours, 25 min

Data analysis

Each DNA amplification is associated with generation of a fluorescence signal measurable in FAM
channel (for HBV DNA) or in JOE/VIC channel (for IC DNA) resulting in a sigmoid growth curve
(log scale). The data analysis is performed according to manufacturer’s instructions (Operation
manual Rotor-Gene™ 3000/6000, Corbett Research; User guide ABI PRISM® 7000/7300 SDS or
Getting Started Guide of 7500/7500 Fast, Applied Biosystems, etc.) using the respective software
and considering the recommendations of the following note. Check the obtained data to ensure
that the run is valid and to interpret results (see Table 9). HBV DNA is determined based upon the
Cr values for the sample HBV DNA and a standard curve resulting from analysis of quantitation
standards and the assay specific calibration coefficient. HBV DNA concentration is expressed in
[U/ml.
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> NOTE

- Setting of threshold may markedly influence Cr values, set thresholds as follows:

ABI PRISM 7000: select auto baseline and set threshold manually to > 0.05
7500 Fast/LP (0.1 ml): select auto baseline and set threshold manually to = 0.02

Rotor-Gene: select Dynamic tube: Yes; Slope correction: Yes; Ignore first: 4; No template
control threshold: 20%; Threshold modus: manual, HBV: 0.01-0.03, IC DNA: 0.01-0.04

- Important criteria for run validation are the slope of the standard curve (see table 10), the
range of expected C; values of the standards (see Table 2.3), and the linear regression
coefficient (R?) of the reference curve which should be between 0.98 and 1.00.

- Due to manufacturing reasons the amplification of 1 standard of the standard strip may fail
and should be omitted from calculation. In such case no right for warranty of the whole
product may be deduced.

Table 9: Interpretation of the results

Signal in FAM Signal in JOE/VIC Int tati
channel channel® nierpretation

X X valid, quantification of sample HBV DNA

X - valid, quantification of sample HBV DNA

- X valid, HBV-negative sample

- - Invalid, no quantification, repeat run

X X below lower limit of quantification range of test
(< 17-100 1U/mI)"

X 5 above quantification range of test - dilute original
(>1.0x 10" IU/mi) XY sample on demand with HBV-negative human plasma

] or serum and test once again

" depending on the used virus DNA purification kit and real-time PCR instrument

? accepted Cr value for

IC DNA defined in Table 10

Table 10: Criteria for run validation

Parameter Rotor-Gene 3000/6000 ABI 7000/7300 7500 Fast/LP (0.1 ml)
Slope standard curve
from - 1o -2.95t0 -3.65 -3.05t0 -3.58 -2.87 to -3.51
mean -3.31 -3.33 -3.29
S.D. 0.13 0.12 0.15
N = 203 63 21
Cy value for IC DNA
from — to? 27 - 34 30-37 28 - 33
N = 187 63 21

9 1C DNA specific signal may be declined or missing in presence of HBV DNA concentrations of >1x10° U
per ml due to competition as tested with HBV DNA plasma on Rotor-Gene and ABI 7000, respectively.
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Troubleshooting

Table 11: Troubleshooting

Problem

Potential cause

Solution

No signal at all

¢ Fluorescence measurement not
activated
¢ False channels selected

e Incorrect cycling program

e Incorrect application of the kit

e Storage conditions did not
comply with instructions, expiry
date of detection kit is exceeded

¢ Read the user guide

¢ Select FAM channel for HBV DNA
and JOE/VIC channel for IC DNA

e Check instrument settings

¢ Read instruction manual,

¢ Check storage conditions and
expiry date

Low fluorescence signal
recorded for both target and
IC, target copy number
underestimated

e Target DNA degradated

e Optical lenses contaminated
(RG)

e Thermal block and/or optics
polluted (96-well block format)

e Use DNAse free consumables
reagents, store DNA after
purification on ice and for long
time at -20°C

e See chapter “maintenance” of
respective instrument brochure,
alternatively clean lense once per
month using absolute ethanol and
cotton swabs

e See chapter “maintenance” of
respective instrument brochure,
alternatively fill each well with
isopropanol, incubate 10 min at
50°C, remove isopropanol and
rinse with dd H,O

No or weak signal for IC
DNA in HBV-negative
sample

e Incorrect cycling program

e Excess of inhibitors in the
sample/ loss of DNA during
extraction

e Incorrect sample material (e.g.
heparinized or lipaemic plasma
or serum)

* Wrong sequence of reagent
addition to extraction tube

e Storage conditions did not
comply with instructions, expiry
date of detection kit is exceeded

e Compare with protocol (see
Tables 4, 6, and 8 respectively)

¢ Use one of the recommended
extraction kits and follow exactly
manufacturer’s instructions

¢ Request for fresh EDTA blood or
serum

e Add lysis solution to extraction
tubes prior to addition of the
sample

e Check storage conditions and
expiry date

Unexpectedly low Cr values
for IC DNA particularly with
high standards or high viral
load samples

e Cross talk between target and
IC recording channels

e Calibrate instrument using pure
fluorescence dyes

Non-sigmoidal growth
curves of quantitation
standards, unacceptable
high deviation of Cfrom
expected values

e Frequent freezing/thawing or
incorrect storage of dissolved
reagent mix

e Storage conditions did not
comply with instructions, expiry
date of detection kit is exceeded

¢ Read instruction manual, check
storage conditions, prepare new
reagent mix

e Check storage conditions and
expiry date
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Different amplification e Excess of inhibitors in the e Use the recommended extraction
behaviour of sample HBV sample kit, follow exactly the

DNA and standards, non- manufacturer’s instructions;
parallel growth curves in consult attending doctor for
exponential phase of patient medication

reaction e Incorrect sample material e use correctly taken sample

FAM signal for HBV- e Contamination with HBV DNA or | ¢ Repeat extraction and/or PCR
negative samples / NTC DNA amplicons with new reagents; decontaminate
recorded instruments and work space

If you have any further questions which are not answered by Table 11, please contact our
technical service.

Elimination of PCR carryover contamination (optional)

The reagent mix contains dUTP as substitute for dTTP resulting in amplicons including many
uracil bases per molecule. This distinctive feature provides the basis for application of a heat-labile
uracil-DNA glycosylase (UDG) protocol to eliminate potential PCR contaminants. For this purpose,
UDG has to be added as a normal part of the PCR reaction mixture. We recommend an
incubation step with 0.2 U UDG per assay at 37°C for 15 min prior to cycling (1). The initial
denaturation step of the first PCR cycle should be extended to 10 min at 94°C to inactivate the
UDG and to break the contaminants into small fragments thus preventing amplification.

» NOTE Do not apply the UDG protocol to quantitation standards which would result in
degradation of the HBV quantitation standard DNA stabilized within the tube.
Performance assessment

The RoboGene® HBV DNA Quantification Kit was evaluated according to the common technical
specifications (CTS) for in vitro diagnostic medical devices (2009/108/EC).

Analytical sensitivity

The analytical sensitivity is defined as the smallest amount of target that can be precisely detected
in a sample. The analytical detection limit in consideration of DNA purification from the sample is
determined using HBV-positive clinical specimens in combination with a particular extraction
method. HBV DNA was extracted with either the “INSTANT Virus DNA Kit” (AJ Innuscreen) or the
“QlAamp DSP Virus Kit” (QIAGEN) according to the manufacturer’s instructions and the
recommended elution/sample volumes specified by footnotes of Tables 2.1 and 2.2.

To determine the analytical sensitivity of the RoboGene HBV DNA Quantification Kit, a dilution
series of PEI HBV reference plasma (#3620/05; Genotype D; 40.000 IU/vessel) was set up from 0
to 1000 IU/ml of HBV and analyzed with Rotor-Gene, ABI PRISM 7000 and 7500 Fast
instruments, respectively. The results were determined by probit analysis. The analytical detection
limit of the RoboGene HBV DNA Quantification Kit (Rotor-Gene kit version) in consideration of
DNA purified with the INSTANT Virus DNA Kit and the “QlAamp DSP Virus Kit was 50 and 17
IU/ml, respectively (Figure 3 A1 and A2). The analytical detection limit of the kit (ABI PRISM 7000
SDS and 7500 Fast/LP [0.1 ml] kit version) in subject to DNA purified with the INSTANT Virus
DNA Kit were 95 IU/ml and 52 IU/ml, respectively (Figure 3 B and C).

27

Manual_gHBV_e_rev.5.doc




Predicted Probabilities for npos Predicted Probabilities for npos
With 95% Confidence Limits With 95% Confidence Limits
49.93 16.71
1.0
=095
0.8+
z 069 =
3 £
E :
T 04+ a
024
0o — T T 0.0 T T T
10 100 1000 1 10 100
Konzentration Kenzentration
Predicted Probabilties for npos Predicted Probabilities for npos
With 85% Confidence Limits With 95% Confidence Limits
94.91 51.74
1.0
=095
08+
z z 06 °
¥ 5
o L 04 S
024
0.0 0.0
T T T T T T T T T
10 100 1000 10 50 100 150 250

Konzentration

Konzentration

Figure 3:

Analytical sensitivity of the RoboGene® HBV DNA Quantification Kit is subject to

the real time PCR instrument and purification kit in use. Probit analysis: A) Rotor-
Gene 3000, B) ABI PRISM 7000 SDS, C) 7500 Fast System. A1), B) and C): Sample
purification performed with the INSTANT Virus DNA Kit.; A2) Sample purification
performed with the QlAamp DSP Virus Kit.

Linear range

The linear range of the RoboGene® HBV DNA Quantification Kit was determined by analyzing a
dilution series of a HBV quantification standard ranging from 1 x 10 IU/ml to 1 x 10" IU/ml on
both Rotor-Gene 3000 and ABI PRISM 7000 SDS. Each dilution was tested in replicates (n=10 for
each concentration). The dilution series was calibrated against PEI HBV reference plasma.
The linear range of the RoboGene HBV DNA Quantification Kit was determined to cover
concentrations from 1x 10 to 1x 10" IU/ml independently from the real time PCR instrument used.
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Linear-Range

y=1,0276x - 0,2026
R?=0,9973

HBV Test Results log10 (HBV
DNA IU/mlI)
o

1 2 3 4 5 6 7 8 9 10 11 12
Nominal Concentration log10 (HBV DNA [U/ml)

Linear-Range

12
y=1,0552x - 0,4012

10 1 R? = 0,9992

HBV Test Results log10 (HBV
DNA 1U/ml)
»

1 2 3 4 5 6 7 8 9 10 11 12
Nominal Concentration log10 (HBV DNA 1U/ml)

Figure 4: Linearity of the RoboGene® HBV DNA Quantification Kit. The study was performed
with synthetic HBV DNA specimen calibrated against PEI HBV reference plasma and
10 replicates at each level on A) Rotor-Gene 3000, and B) ABI PRISM 7000 SDS. The
linearity of the assay was >9 logs as determined by a linear regression of the logio
calculated with the logs, nominal concentrations for both used real time PCR
instruments. The equation of the respective regression lines is included in the figures.

Specificity

HBV genotype testing

Eight HBV genotypes (A-H) have been defined based on nucleotide divergence within the com-
plete genome (2). Most genotypes have specific geographical distributions and implications on the
response to antiviral therapy (3, 4). The performance of the RoboGene® HBV DNA Quantification
Kit on HBV genotypes was evaluated with Hepatitis B Virus genotype reference panel 1.1 (Institut
fir Medizinische Virologie, Justus- Liebig-Universitdt Giessen, Nationales Konsiliarlabor fir
Hepatitis B and D), HBV reference plasma, 80.000 IU/ml (Lot #3620/05, Genotyp D, Subtyp
ayw2/3, Paul-Ehrlich-Institut, Langen), and genotype H sample was obtained from Teragenix
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Corporation, Florida, USA. The study demonstrated that all HBV genotype samples under study
were correctly detected (Table 12) and were amplified with similar efficiency thus allowing similar
diagnostic evaluation results independent from the analyzed genotype sample (Figure 5).

Table 12: Specificity testing of relevant HBV genotypes

Genotype Source lg;r\ll‘fﬂlll-l/an\ll] HBV (FAM) (.:glé)/\'\ll;%:)
A panel 1.1 462,963 + +
B panel 1.1 29,630 + +
C panel 1.1 88,888 + +
D panel 1.1 240,741 + +
E panel 1.1 1,203,704 + +
F panel 1.1 277,778 + +
G panel 1.1 5,370,370 + +
D PEI 80,000 + +
H Teragenix 128 + +

log10 HBV DNA detected (IU/ml)

y = 0,9729x + 0,2511
R%=0,974

log10 HBV DNA given (IU/ml)

Figure 5.
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Quantitative detection of relevant HBV genotypes. The RoboGene® HBV DNA
Quantification Kit allows correct detection of all tested genotypes as measured on
Rotor-Gene 3000. The linearity of the assay was given by inclusion of all genotype
samples as determined by a linear regression of the log, calculated with the logqo
nominal concentrations. The equation of the respective regression lines is included in

the figure.
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Analytical and diagnostic specificity

HBV-negative plasma samples were analyzed to determine the specificity of the RoboGene® HBV
DNA Quantification Kit, which is expressed as negative result in absence of the target. The
analytical specificity was evaluated by analyzing 16 non-HBV-positive specimens (see Table 13).
Furthermore, 108 plasma samples from blood donors which have been tested negative for HBV
DNA using the Cobas TagMan HBV kit were analysed to determine the diagnostic specificity
(Table 14). The RoboGene® HBV DNA Quantification Kit had a perfect analytical and diagnostic
specificity. None of the analyzed samples gave positive test results for HBV DNA.

Table 13: Pathogen samples used for analysis of analytical specificity

Control group HBV (FAM) (‘:gED/\'\;Q)
DNA virus

Herpes simplex virus 1 (HSV 1), n=1 -
Herpes simplex virus 2 (HSV 2), n=1 -
Human cytomegalovirus (HCMV), n=7 -
Parvovirus B19 (PVB19), n=1 -
RNA virus

Hepatitis A virus (HAV), n=
Hepatitis C virus (HCV), n
Hepatitis D virus (HDV), n
Human immunodeficiency virus 1 (HIV-1), n=1 -

+ [+ [+ [+

]
4 -
]

1
+ |+ |+ |+

Table 14: Diagnostic specificity of the RoboGene® HBV DNA Quantification Kit

Analyzed samples HBV positive IC-DNA positive
HBV negative plasma (n=108) 0 108
Precision

The precision data reported here represents the complete test procedure, i.e. plasma samples
have been purified with the INSTANT Virus DNA kit and quantified for HBV DNA using the
RoboGene® HBV DNA Quantification Kit. Dilution series consisting of 3 different viral load levels,
i.e. low (630-800 IU per ml), intermediate (6.3 — 8.0 x 10" 1U per ml), and high (6.3 — 8.0 x 10° IU
per ml) were measured by at least 8 replicates of each diluted sample.
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Table 15: Inter-assay variability of the RoboGene® HBV DNA Quantification Kit on basis of
quantitative results

Factor HBV DNA S.D.inlog | %cy | Within acceptance
interval

high 5.98 18.0 yes
different experiments intermediate 4.13 16.1 yes
low 2.26 20.4 yes
high 6.24 24.7 yes
different days of measurement| intermediate 4.05 12.6 yes
low 210 11.6 yes
high 5.99 16.8 yes
different lots intermediate 3.79 7.4 yes
low 2.31 23.2 yes
: . high 6.14 22.3 yes
ggl;erlzgtslaboratorles and intermediate 4.41 47.2 yes
low 2.51 45.4 yes
. o high 5.49 5.4 yes
ﬂggggr:gf et intermediate 4.11 24.8 yes
low 2.24 29.3 yes
: high 6.24 29.9 yes
different days of measurement ™ or o iate 4.25 36.1 ves
in different laboratories low 5 32 349 yes

* defined as +/- 0.5 log of set point

Robustness

The robustness expresses the total failure rate of the_RoboGene® HBV DNA Quantification Kit and
was tested for the complete test procedure using the INSTANT Virus DNA kit for sample
preparation. Reference plasma diluted to the 3-fold virus concentration of the 95% cut-off value of
the test was analyzed with 100 replicates on Rotor-Gene 3000 instrument. Data shows that all
tested samples were positive for both HBV DNA and IC-DNA, respectively. Thus the failure rate of
the test was 0% (data not shown).

Diagnostic evaluation

The diagnostic sensitivity and linearity of the RoboGene® HBV DNA Quantification Kit was
analyzed with 101 HBV DNA positive patient samples and quantitative data were compared with
results obtained with the Cobas TagMan HBV kit (Roche Diagnostics). The linear regression
analysis showed that the results are in the linear range and exhibit a high degree of correlation
(Figure 6). By consideration of both the methods inherent imprecision and variability of individual
data points (Deming regression analysis) it was shown that all analyzed data points were within
the default £ 1 log acceptance interval (not shown).
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Log10 HBV DNA detected (IU/ml); RoboGene HBV

DNA

X x
y =0,9913x - 0,1168 X e
R?= 0,9131 %
6,
4,
2,
O T T T T
0 2 4 6 8

log10 HBV DNA given (IU/ml); Cobas TagMan

Figure 6:

Diagnostic evaluation: comparison of the RoboGene® HBV DNA Quantification
Kit (sample purification with the INSTANT Virus DNA Kit) with the the Cobas
TaqMan HBV kit. The correlation of quantitative results from both tests (n=101) was
analyzed by linear regression. The equation of the respective regression lines is
included in the figure.
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