Introduction

Tuberculosis (TB) is one of the major causes of death from
infectious diseases worldwide, killing nearly 2 million people
each year'”. It is the most common cause of death among
human immunodeficiency virus (HIV) infected individuals
in developing countries, particularly among patients with
sputum smear negative pulmonary TB*’. The increase in
incidence of TB fueled by the HIV pandemic in sub-Saharan
Africa has highlighted the urgent need for rapid diagnosis
of TB.

The diagnosis of TB in South Africa relies on smear microscopy
and culture methods*. Smear microscopy allows for direct
detection of acid-fast bacilli (AFB) in the specimen and
identification of the most infectious patients. Although it
provides rapid results and is inexpensive, it is limited by the
lack of sensitivity and specificity. Smear microscopy detects
less than 50% of all culture positive patients®. While culture
is more sensitive (80 - 85%), it takes relatively long to yield
results®. In response to the need for rapid diagnosis of TB, a
number of nucleic acid based tests have been developed
offering more rapid and potentially highly specific diagnostic
candidates”®.
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Test Performance

Clinical Sensitivity

The performance is at least 96% determined in smear positive
specimens obtained from symptomatic patients with culture-
confirmed Tuberculosis. The performance is up to 73%
determined in smear-negative specimens obtained from
symptomatic patients with culture confirmed Tuberculosis.

Limit of Detection (LOD)

Mpycobacterium tuberculosis samples were prepared in 6
dilutions and tested. All measurements were performed in
20 replicates according to the protocol. The LOD was
calculated by the Probit method and resulted in a LOD
of 28 copies/pul (95% confidence).

Specificity

o The kit detects Mycobacterium tuberculosis, Mycobacterium
kansasii & Mycobacterium avium.

« No cross reactivity found for non-mycobacterial organisms.

 No interference by haemoglobin or antibiotics commonly
used for TB-treatment.

Real-time PCR Testing

The LightCycler® System has the fastest thermal cycler avail-
able*. This system combines real-time PCR with pro-
duct detection using fluorogenic hybridization probes to
achieve rapid PCR results. It has also been shown to accu-
rately differentiate Mycobacterium tuberculosis (MTB) from
non-tuberculosis Mycobacterium species (NTM). Based on
these scientific advances, RAS has developed a LightCycler®
assay which has the ability to detect Mycobacterium tuber-
culosis, Mycobacterium avium and Mycobacterium kansasii
from human sputum samples.

A qualitative result is obtained for the presence of Mycobacterium infection. Mycobacterium tuberculosis, Mycobacterium kansasii and
Mycobacterium avium are differentiated based on melting temperatures (TM). The results are summarised in the table and graphs below.
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Product Features

o Early detection of Mycobacterium tuberculosis, Mycobac-
terium kansasii, Mycobacterium avium on sputum samples
using hybridization probes.

« Positive, negative and internal controls included to ensure
accurate diagnosis.

 High quality uracil-DNA-Glycosylase is an essential compo-
nent for in-built contamination control.

o Throughput is 32 samples, including controls per run for
capillary-based LightCyclers® 96 or 384 samples' including
controls per run for LightCycler® 480 instrument.

o Same day results.

o Assay is validated for use on the LightCycler® 2.0 but can also
be run on the LightCycler® 1.5 as well as the LightCycler® 480.

o Recommended sample material is NALC/NaOH decontam-
inated sputum samples.

 Automated results analysis software available.



Product Portfolio

Additional reagents and equipment is required to perform reactions with the LightCycler® Mycobacterium Detection Kit.!
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Kit for detection of Mycobacterium tuberculosis,
Mycobacterium avium, and Mycobacterium kansasii from
human sputum samples.

LightCycler® Mycobacterium
Detection Kit

Kit for detection of Mycobacterium tuberculosis, Mycobacterium avium and
Mycobacterium kansasii from human sputum samples using the LightCycler® 2.0
Instrument

Cat. No. 05 336 538 001
For a maximum of

360 human sputum samples

Store the kit at —15 to —25°C

A Keep the Reaction Mix (vial 1b, red
cap), Detection Mix (vial 3, yellow
cap) protected from light!

www.roche-applied-science.com
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What this Product Does

Number of Tests

2. Only after hybridization to the template DNA, the two probes come in close
proximity, resulting in fluorescence resonance energy transfer (FRET)
between the two fluorophores. During FRET, fluorescein, the donor fluoro-
phore, is excited by the light source of the LightCycler® 2.0 Instrument, and
part of the excitation energy is transferred to LightCycler® Red 640 fluoro-
phore, the acceptor fluorophore.

3. The emitted fluorescence of LightCycler® Red 640 fluorophore is then mea-
sured by the LightCycler® 2.0 Instrument.

Detection of Mycobacteria

For post-PCR product characterization, PCR products are melted as the reac-

tion chamber temperature is slowly increased (from 40°C to 70°C).

This melting curve assay relies on the sequence-specific binding of fluoro-

phore-labeled oligonucleotide probes which bind to complementary

sequences in targets.

During the melting process the fluorescence signal decreases, due to the

release of those bound oligonucleotide probes. Changes in the fluorescence

signal are continuously monitored.

Each product in an amplicon mixture can be characterized by its specific melt-

ing point, which depends mainly on GC content and length of the probe

sequence.

The specificity of interaction between target and probes can be used to extract

even more information on the target's characteristics. Because of sequence

differences between the several subtypes, different melting curves and tem-
peratures are obtained, being specific for each subtype.

(@ The described performance of the kit is guaranteed for use on the
LightCycler® 2.0 Instrument only.

(@ The results obtained with this kit may not be used as the sole basis for a
diagnostic decision. Other information such as a clinical picture need to be
taken into account.

The kit is designed for 384 PCR reactions (up to 360 sputum samples). Each kit
consists of 4 boxes, each for 96 x 20 wl reactions.

www.roche-applied-science.com



What this Product Does

g::xc:))fntents per Vial/Cap Label Contents/Function
96 Reactions 1a white cap Enzyme 1 vial, 32 pl

1b red cap Reaction Mix 3 vials, 128 wl each

2 colorless cap Water, PCR grade 1 vial, 1,000 p

3 yellow cap Detection Mix 3 vials, 360 pl each

4 purple cap Positive Control 1 vial, 45 pl

5 colorless cap Negative Control 1 vial, 1,000 pl

6 blue cap Internal Control 1 vial, 100 pl

7 white cap Uracil-DNA Glycosylase 1 vial, 25 pl
Storage and + Store the kit at —15 to —25°C through the expiration date printed on the
Stability label.

» Keep the Reaction Mix (vial 1b, red cap) and Detection Mix (vial 3, yellow
cap) in closed aluminium can.

+ The kit is shipped on dry ice.

+ Once the kit is opened, store the kit components as described in the follow-

ing table:
Vial/Cap Label Storage
la Enzyme
white cap y * Store at—15 to —25°C.
- - Avoid repeated freezing and thawing!
1b Reaction Mix . Keep vial 1b in closed aluminium can!
red cap
1 Master Mix  « The prepared Master Mix can be aliquoted
red cap (after and stored at —15 to —25°C for a maximum
addition of of 3 months or at +2 to +8°C for a maximum
lato 1b) of one week.
* Avoid repeated freezing and thawing!

2 Water, PCR - Store at —15 to —25°C.

colorless cap grade

3 Detection Mix e Store at —15 to —25°C.

yellow cap * Avoid repeated freezing and thawing!
* Keep vial 3 in closed aluminium can

(protected from light)!

4 Positive

purple cap Control

5 Negative

colorless cap Control « Store at —15 to —25°C.

6 Internal * Avoid repeated freezing and thawing!

blue cap Control

7 Uracil-DNA

white cap Glycosylase

www.roche-applied-science.com



What this Product Does

Additional Additional reagents and equipment required to perform reactions with the
Equipment and LightCycler® Mycobacterium Detection Kit, using the LightCycler® Carou-
Reagents sel-Based System include:
Required For preparation of sputum sample:
AmpliCor® Respiratory Specimen Preparation Kit (Cat. No. 20 756 903 122)
+ Biosaftey hood in specimen prep room
* 1.5 ml screw cap Sarstedt tubes and a tube rack
* 10, 100 and 1,000 .l pipettes (for clean room and specimen prep room) Le.,
2 sets of pipettes to avoid transfer of pipettes between work areas with dis-
posable, positive-displacement tips
* Nuclease-free, aerosol-resistant pipette tips
+ Biohazard bags for different work areas, to discard infectious material
« TB disinfectant e.g, hicolin or equivalent, ethanol in spray bottles and
lab-wipe
+ Vortex in specimen prep room
+ Centrifuge (for 2 ml tubes >12,500 x g) in specimen prep room
+ Fine-tip sterile disposable Pasteur pipettes
* Heating block in specimen prep room (60 and 95°C)
* Gloves and laboratory coats
+ Face masks
» Marker pen for labeling tubes or sample barcode labels
* Fridge
Clean Room (Master-Mix preparation)
+ UV dead-air box cabinet
* 10, 100 and 1,000 .l pipettes with disposable, positive-displacement tips
* Micro-centrifuge, for spinning reagent vial briefly
* 1.5 ml screw cap tubes
« LightCycler® Centrifuge Adapters Cooling Block
+ Capillary capping tool
« LightCycler® Capillaries*
. Stgndard benchtop microcentrifuge containing a rotor for 2.0 ml reaction
tubes
® The LightCycler® Carousel-Based System provides Centrifuge Adapters
that enable LightCycler® Capillaries to be centrifuged in a standard micro-
centifuge rotor.
or
« LC Carousel Centrifuge 2.0* for use with the LightCycler® 2.0 Sample Carou-
sel (20 wl; optional)
* Gloves and laboratory coats
* Biohazard bags, to discard tips
+ Bleach and ethanol in spray bottles, for cleaning UV cabinet and lab-wipe
+ Fridge and freezer
6 www.roche-applied-science.com



What this Product Does

Real-time PCR

LightCycler® Carousel-Based System* (LightCycler® 2.0 Instrument* with
LightCycler® Software 4.1 installed)

LightCycler® Color Compensation Kit*.
Gloves and laboratory coats

Capillary releaser

Sharps bin, for used capillaries

Application The oligonucleotide primers and HybPri3be probes for PCR targeted amplifi-
cation detect a portion of the 16s rRNA gene that includes the hypervariable
region A. This region is detected using HybPrisbe probes labeled with Red
640. A synthetic competitive internal control is detected using HybPriSbe
probes labeled with LightCycler® Red 705.

Performing a color compensation run is required for analysis. Data analysis
can only be performed including a color compensation file.

Assay Time Procedure Time
PCR Setup (approx.) 15 min
LightCycler® Instrument PCR run 1 h 30 min
(incl. Melting Curve)
Total Assay Time 1 h 45 min

www.roche-applied-science.com 7



How to Use this Product

2. How to Use this Product

Lab personnel performing testing with the LightCycler® Mycobacterium
Detection Kit and AmpliCor® Respiratory Specimen Preparation kit, must be
trained in the use of these kits.

2.1 Handling Requirements

This test is for use with human sputum samples only.

Workflow in the laboratory must proceed in a uni-directional manner, begin-
ning in the Pre-amplification Area and moving to the Post-Amplification
(Amplification/Detection) Area. Pre-amplification activities must begin with
reagent preparation and proceed to specimen preparation. Supplies and
equipment must be dedicated to each pre-amplification activity and not used
for other activities or moved between areas. Gloves must be worn in each
area and must be changed before leaving that area. Equipment and supplies
used for reagent preparation must not be used for specimen preparation
activities or for pipetting or processing amplified DNA or other sources of
target DNA. Post-Amplification supplies and equipment must remain in the
Post-Amplification Area at all times.

Do not pool reagents from different lots or from different bottles of the same
lot. Immediately after use, close all bottles in order to avoid leakage, varying
buffer concentrations or buffer conditions. After opening, store all bottles and
vials in an upright position.

Do not use a kit after its expiration date.

Keep the dection mix and reaction mix away from light!

PCR vials must be kept cool in pre-cooled Adapter Block during setup or in
freezer for storage.

2.2 Laboratory Procedures

All human sourced material and all resulting waste should be considered
potentially infectious. Thoroughly clean and disinfect all work surfaces with
disinfectants, recommended by the local authorities.

Do not eat, drink or smoke in the laboratory work area.

Do not pipette by mouth.

Wear protective disposable gloves, laboratory coats and eye protection, when
handling specimens and kit reagents.

Avoid microbial and nuclease contamination of reagents when removing ali-
quots from reagent bottles. The use of nuclease-free filter tips for pipetting
and disposable pipettes is recommended.

Wash hands thoroughly after handling specimens and test reagents.

2.3 Waste Handling

Dispose of unused reagents and waste in accordance with country, federal,
state and local regulations.

Material Safety Data Sheets (MSDS) are available upon request from the
local Roche office.

www.roche-applied-science.com



How to Use this Product

2.4  Specimen Preparation

The LightCycler® Mycobacterium Detection Kit is designed and tested for the
analysis of human sputum samples.

For sample preparation use the AmpliCor® Respiratory Specimen Preparation
Kit (Cat. No. 20 756 903 122).

Please consult the package insert of the AmpliCor® Mycobacterium tuberculo-
sis (MTB) Test and follow the steps described in the chapter “Instruction for
Use”, section B “Specimen and Control Preparation”.

Protocol at a

Glance (1)

Label one 1.5 ml polypropylene screw-cap tube for each speci-
men.

@ Do not use snap cap tubes. Label each specimen preparation
tube with the specimen identification number.

Add 500 pl Wash Solution (RW) to each specimen tube.

o

* Add 100 p.l of liquefied, decontaminated and concentrated respi-
ratory specimen to the tube containing RW.
* Recap the tube and vortex for 5 s.

Centrifuge at =12,500 x g for 10 min.

®0

* Aspirate supernatant using a fine-tip transfer pipette and add
100 wl of Lysis Reagent (RL) to the cell pellet, using a pipette with
a new aerosol barrier pipette tip for each specimen.

* Vortex for 5 s to resuspend the pellet.

Incubate specimens and controls in a 60°C *+ 2°C dry heat block
for 45 min.

©

Remove tubes from heat block and pulse centrifuge the tubes for
5 s to remove condensate from the cap.

* Using a pipette with an aerosol barrier tip, add 100 wl of Neutral-
ization Reagent (RN) to each specimen tube.

* Vortex for 5 s at half speed. Use a new aerosol barrier pipette tip
for each specimen.

www.roche-applied-science.com 9



How to Use this Product

2.5 LightCycler® PCR Protocol

LightCycler® 2.0 Before preparing the Master Mix and setting up the reactions, the

Temperature LightCycler® Instrument should be programmed as follows:

Profile

Program: . P .

Incubation Uracil-DNA Glycosylase B SELE N e LT

Target °C) Hold Ramp Rate Sec Target Step Size  Step Delay  Acquisition
(hh:mm:ss)  (°C/s) (40} (0} (cycles) mode

40 00:10:00 20 0 0 0 None

Program: Denaturation Cycles: 1 Acquisition mode: None

Target °C) Hold Ramp Rate Sec Target Step Size  Step Delay  Acquisition
(hh:mm:ss)  (°C/s) (§(®)] (03] (cycles) mode

95 00:10:00 20 0 0 0 None

Program: Amplification Cycles: 45 Acquisition mode: Quantification

Target °C) Hold Ramp Rate Sec Target Step Size  Step Delay  Acquisition
(hh:mm:ss)  (°C/s) (o) 40} (cycles) mode

95 00:00:10 20 0 0 0 None

50 00:00:10 20 0 0 0 Single

72 00:00:20 20 0 0 0 None

Program: Melting Curve Cycles: 1 Acquisition mode: Melting Curves

Target °C) Hold Ramp Rate Sec Target Step Size  Step Delay  Acquisition
(hh:mm:ss)  (°C/s) (4(®)] §(®)} (cycles) mode

95 00:01:00 20 0 0 0 None

40 00:02:00 20 0 0 0] None

70 00:00:00 0.1 0 0 0 Continuous

Program: Cooling Cycles: 1 Acquisition mode: None

Target °C) Hold Ramp Rate Sec Target Step Size  Step Delay  Acquisition
(hh:mm:ss)  (°C/s) (4(®)] (0} (cycles) mode

40 00:00:30 20 0 0 0 None

10 www.roche-applied-science.com



How to Use this Product

26 Preparation of PCR

Real-Time PCR Prepare the Master Mix as follows:
Reaction Mix

Thaw one vial of “Reaction Mix” (vial 1b, red cap).

Briefly centrifuge one vial “Enzyme” (vial 1a, white cap) and the
thawed vial of “Reaction Mix”".

Pipette 10 pl from vial 1a into vial 1b.
(® Each vial 1a contains enough enzyme for three vials 1b.

Mix gently by pipetting up and down or finger tipping to mix.
A Do not vortex.

® ©O© o o

Re-label vial 1b (red cap) with the new labels (vial 1: Master Mix)
provided with the kit. Place label “1” on the top of the cap and
label “Master Mix” on the side of the vial.

Keep the Master Mix cool!

@ The volume of the resulting Master Mix (5x conc.) is sufficient for 32 reac-
tions with a final volume of 20 .l each.

www.roche-applied-science.com 11



How to Use this Product

Preparation of the A Do not touch the surface of the capillaries. Always wear gloves when han-
PCR Mix dling the capillaries.

@ Reagents included in the kit are sufficient for 12 LightCycler® Instrument
experiments with 32 capillaries in each run including one positive and one
negative control.

A Always include one positive and one negative control in every run.

Prepare the PCR setup as follows:

(1) Depending on the total number of reactions (samples and con-
trols), place the required number of LightCycler® Capillaries in pre-
cooled centrifuge adapters or in a LightCycler® Sample Carousel in
a pre-cooled LC Carousel Centrifuge Bucket.

To calculate the amount of PCR mix, calculate for the number of
capillaries plus 2 extra reactions for dead volume and then multiply
by the volumes for the single reaction.

(2] Prepare PCR Mix as follows:

Component Volume for Volume for
one Reaction 34 Reactions
(incl. overdosage)

Detection Mix (vial 3) 11 pl 374 pl

Master Mix (vial 1) 4 pl 136 pl

Internal Control (vial 6) 0.75 pl 25.5 pl
Uracil-DNA 0.25 pl 8.5 pl
Glycosylase (vial 7)

Total 16 i 544 pl

Dispense 16 p.l of PCR Mix into each capillary.

o®

* Add reagents/samples as follows:
— For Negative Control PCR add 4 wl Negative Control (vial 5).
— Cap the LightCycler® Capillary.
— 4 pl purified DNA from human sputum samples into the remain-
ing capillaries.
— Cap the LightCycler® Capillaries.
— For Positive Control PCR, add 4 .l Positive Control (vial 4).
— Cap the LightCycler® Capillary.

(5) Centrifuge LightCycler® Capillaries in a benchtop centrifuge or
LC Carousel Centrifuge 2.0 (max. 700 x g).

(6] Insert LC Carousel into LightCycler® Instrument and start the run
according to experimental protocol shown in section 2.5.

12 www.roche-applied-science.com



How to Use this Product

2.7 Data Analysis (LightCycler® 2.0 Instrument)

1) After the LightCycler® Instrument 2.0 run is complete, click on
“Analysis” button.

(2) For the analysis of the samples:

* Choose “Quialitative Detection” from the Create New “Analysis”
menu.

+ Select Channel 640/Back 530.

* Choose Color Compensation and load the respective file.

* To see the valid results, the existing diagram must be shifted to the
right side with the interior arrow

» Click on “Advanced” to view the crossing point values, which are
displayed under the “CP” column.

For the Analysis of the Internal Control:

* Click again on the “Analysis” button.

* Choose “Qualitative Detection” from the Create New “Analysis”
menu.

» Select Channel 705/Back 530.

* Choose Color Compensation and load the respective file

* To see the valid IC results, the existing diagram must be shifted to
the right side with the interior arrow.

* (After activation of main button “Advanced” the CP values are also
shown beside the call target column)

For differentiation of subtypes (Mycobacterium avium,
kansasii, tuberculosis):
* Click again on the “Analysis” button.
* Choose Ty, Calling from the Create New “Analysis” menu.
* Select Channel 640/Back 530.
* Choose Color Compensation and load the respective file
* To see the T, Calling the existing diagram must be shifted to the
right side with the interior arrow.
* It is necessary to perform a visual control of the Melting Peaks and
its shape for each sample:
— Therefore, select each sample separately and the graph on the
right will show the melting peak as determined by the software.
— Manually adjust the position of the 7, bar to select the centre
of the peak for accurate T, calling.

(@ Analysis must be done with a color compensation file selected.

www.roche-applied-science.com 13



How to Use this Product

3 Criteria for a successful run and valid results (all these criteria must
be fulfilled):

* Positive control PCR (channel 640/Back 530) always shows an
exponential amplification curve with CP value of = 30.00 and sig-
nal intensity at CP 45 is = 0.1. Positive control PCR (channel
640/Back 530) shows a T, value of 59 & 1.5°C. A single melting
peak is detected.

If the positive control fails, the entire run must be repeated.

* The negative control always shows no signal in channel 640
(640/Back 530) above CP 40. The amplification curve of the nega-
tive control shows a signal in channel 705/Back 630 at CP values
between 30 to 35.

If the negative control fails, the entire run must be repeated.

For a valid run the control results are interpreted according the table

below:
Mycobacterium Internal Control Result
(Channel (Channel Interpretation
640/Back 530) ! 705/Back 530) !
Positive Positive Positive
Negative Positive Negative
Positive Negative Positive
Negative Negative Invalid result
! Channel selection for LightCycler® 2.0 Instrument.

Expected Values Ensure that the controls for the run are valid.

and Result Inter- If the run is invalid, repeat the entire run (incl. specimen prepara-

pretation tion).

All Mycobacterium samples testing negative will display exponential
amplification curves of the internal control (channel 705/Back 530).
For detailed analysis, see the results interpretation grid as follows:

Organism Mean T, (°C)

M. tuberculosis 55.9 = 1.5°C / 54.4 to 57.4°C
M. kansasii 59 + 1.5°C/ 575 10 60.5°C
M. avium 49 + 1.5°C/ 475 t0 50.5°C

(@ Beside the melting temperature, ensure sure that the shape of the melting
curves, and the amplification curves are checked before coming to an
analytical decision.

@ In some rare cases the melting curve of a M. tuberculosis sample may show
a shoulder in the area of the melting temperature of M. avium. This does
not indicate a simultaneous presence of M. avium and M. tuberculosis.
Dual infections are known to occur very rarely (11).

@ In rare cases a melting curve profile may be obtained, which conforms to
the melting temperatures for M. tuberculosis, M. kansasii or M. avium, how-
ever, does not show good amplification curves in channel 640/Back 530. In
such a case, it is recommended to repeat the sample in question.
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Typical Results

3. Typical Results

3.1 Target Amplification Curve: Channel 640/Back 530
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3.2 Target Melting Peaks: Channel 640/Back 530
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