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2. ABBREVIATIONS

Acid Fast Bacilli

American Type Culture Collection
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Containment Level 3

Continuous Quality Improvement Form
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Dimethyl Sulfoxide

Drug Susceptibility Testing
Ethambutol

Early Morning Sputum
Fluoroquinolones

Growth Control

Isoniazid

Hybridization Buffer

Internal Quality Control

Kanamycin

Linezolid

Laboratory Information Management System
Laboratory manual

Laboratory Report Form
Mycobacteria Growth Indicator Tube
Minimum Inhibitory Concentration
Minute(s)

Moxifloxacin

Mycobacteria other than M. tuberculosis
Mycobacterium tuberculosis
Mycobacterium tuberculosis complex
N-Acetyl L-Cysteine

Sodium Hydroxide

Oleic Acid Albumin Dextrose Complex
Optical Density

Pretomanid

Polymyxin B, Amphotericin B, Nalaxidic
acid, Trimethoprim, Azlocillin
Phosphate Buffered Saline
Polymerase Chain Reaction

Personal protective equipment
Polymerase Chain reaction

Quality Control

Rifampicin

Streptomycin

Streptomycin, Isoniazid, Rifampicin,
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Standard Operating Procedure
Stringent Wash Solution
Temperature

Time to Positivity

University College London
Pyrazinamide

Ziehl-Neelsen
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3. CONTACT DETAILS

Isolates from baseline and at/after end of treatment (if applicable),
Local Laboratory to send to:

Contact Person

Contact Details

UCL Central

Laboratory

To discuss
routine Anna Bateson | E-mail | a.bateson@ucl.ac.uk
shipment
receipt and Julio Orti
courier ulio Lrtiz E-mail | julio.canseco@ucl.ac.uk
requests Canseco
As permit . Tel +44 20 7472 6402
consignee for Prclz;él'li'nl':o:lhy Fax +44 207 794 0433
shipments & E-mail | t.mchugh@ucl.ac.uk

DEPARTMENT OF CLINICAL
MICROBIOLOGY

ROYAL FREE HOSPITAL CAMPUS
ROWLAND HILL STREET
LONDON NW3 2PF UNITED
KINGDOM
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4. INTRODUCTION

The NiX-TB clinical trial is a phase 3 open-label trial assessing the safety and efficacy of bedaquiline (B) plus pretomanid
(Pa) plus linezolid (L) in subjects with pulmonary infection of either extensively drug-resistant tuberculosis (XDR-TB) or
treatment intolerant / non-responsive multi-drug resistant tuberculosis (MDR-TB).

Throughout the study, basic microbiological assays will be conducted at a number of study laboratories receiving samples
directly from the sites, whereas characterization assays will be conducted at the central laboratory, University College
London (UCL) Central Mycobacteriology Laboratory — as follows:

e Study Laboratories:

(0]

On screening sputum samples: perform acid-fast bacilli (AFB) smear microscopy, a molecular test —
GeneXpert MTB/RIF or HAIN MTBDRplus (Version 2) — and MGIT culture to detect Mycobacterium
tuberculosis (MTB) and obtain time-to-positivity (TTP).

On all sputum samples collected post-screening: perform MGIT culture to detect MTB and obtain TTP. In
addition, at one baseline visit [preferably the early morning sputum (EMS) at Day 1 or Screening to Week
4 if Day 1 cultures are contaminated or negative) and all visits Week 16 and beyond, speciate the AFB
positive MGIT cultures to confirm presence of MTB complex (MTBC) bacteria.

Store all non-contaminated, AFB positive MGIT cultures until the end of the trial.

Ship isolates obtained at baseline and at/after end of treatment (only first positive visit) to UCL for further
characterisation.

e UCL Laboratory:

(0]

(0]

(0]

Performs drug susceptibility testing (DST) to multiple antibiotics in liquid culture, and minimum inhibitory
concentration (MIC) determinations for the study drugs, on isolates obtained at baseline and at/after end
of treatment.

Extracts DNA from these isolates and co-ordinates whole genome sequencing (WGS) — shipment of the
DNA to a designated reference laboratory, data analysis and reporting of results generated

Stores the isolates and DNA for a maximum of 5 years after the trial closure.

The diagrams and tables that follow before the start of the SOPs give an overall orientation to the individual assays, when
and where they are performed.

This manual is used in combination with the following documents:

(0]

© O O O

O 0O 0O 0o o o o o

Appendix A — Sputum Specimen Transport Form

Appendix B — LRF1: Screening Samples

Appendix C— LRF2: Treatment and Follow-up Samples

Appendix D — LRF3: Speciation

Appendix E — Isolate Shipment to UCL Laboratory

(Study Lab - complete one per shipment to UCL)

Appendix F — LRF4: Drug Susceptibility Testing (used by central lab)
Appendix G — LRF5: Minimum Inhibitory Concentration (used by central lab)
Appendix H — LRF6: Paired Whole Genome Sequencing (used by central lab)
Appendix | — DNA Quantification Worksheet (used by central lab)

Appendix 1 — Hain GenolLyse Instructions for Use

Appendix 2 — Xpert M.tb/Rif System Operator Manual

Appendix 3 — Hain GenoType MTBDRplus Instructions for Use

Appendix 4 — Hain GenoType MTBDRs/ Instructions for Use

Pg. 7 of 101



NiX-TB Mycobacteriology Laboratory Manual_Master_V5_15May2018

Appendix 5 — Hain GenoType MTBC Instructions for Use

Appendix 6 — Hain GenoType Mycobacterium CM Instructions for Use
Appendix 7 — BW0303: Instructions on sample submission and receiving results
NiX-TB (B-L-Pa) Protocol

NiX-TB Laboratory Quality Control Manual

O O 0O 0O O

Pg. 8 of 101



NiX-TB Mycobacteriology Laboratory Manual_Master_V5_15May2018

5. MYCOBACTERIOLOGY LABORATORY TESTING

The Mycobacteriology laboratory testing that occurs at each laboratory (study and central laboratories) is summarized in Figure 1

Figure 1: Schematic Microbiology Testing for NiX-TB

SCREENING

1spoT | — = AFB
SAMPLE Smear
\L MGIT
GeneXpert Culture

MTB/RIF
OR

STUDY

NOTES:

*Preferably Day 1, but if both Day 1 cultures are
found negative or contaminated, isolate obtained at
Screening or at Weeks 1-4

Hain LPA assays (MTBDRplus, MTBDRsl, MTBC, CM)
and MPT64 Antigen Test

Ysolates from all non-contaminated, AFB positive
cultures should be stored frozen AND on U slopes
until end of study

3preferably the isolate from the EMS. If found by
UCL to be contaminated, the Study Lab should
culture the next positive culture onto L slope(s) and
send for analysis or subject should be brought in for
additional sample(s)

CENTRAL

40nly the isolate from the first positive visit will be
shipped

BASELINE* / \ POST-BASELINE, EARLY WD AND UNSCHEDULED
SPOT EMS ——=  MGIT Culture
/ SAMPLE SAMPLE
MGIT Culture o _/ / \
Speciation? At < Week 16 At = Week 16
peciation i i
NO Speciation Speciation!

! ~,

At/After End of Treatment

Week 26 (6 mo treat)
Week 39 (9 mo treat)
Local Storage? J
Shipping? Gl Shipping*

e

University College London (UCL)

* Speciation with Hain * Liquid DST for: + MIC

MTBC B
L
* DNA Extraction Pa

* Post-Analysis Storage
of DNA and Isclates

zZAmMw—>

* Paired WGS
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Table 1: Schedule of Visits with Microbiological Assessments

Screening Treatment Follow Up Post End
of Treatment
Day -9 to Day -1 Day 1 1 month
Week 1 2 month
Week 2 3 month
Week 4 6 month
Week 6 9 month
Week 8 12 month
Week 12 15 month
Week 16 18 month
Week 20 21 month
Week 26 24 month
Week 30
(9 months treatment)
Week 34
(9 months treatment)
Week 39
(9 months treatment)

Unscheduled

Ea

rly Withdrawal
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Figure 2: Flowchart for Processing Screening Sputum Samples

Coached spot

sputum received Culture in MGIT

Decontamination and
concentration of
sample

ZN or Auramine AFB
microscopy

If using MTBD
extract DNA from
{ ded pellet
and perform test

perform test on
pelleted sample

Read and grade slide
with IUATLD/WHO
scale

Report screening

results to clinical site
48 h — molecular and smear
MGIT —when flags + or 42 d
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Figure 3: Flowchart for Processing of Sputum Samples During Treatment and Follow-up Phases (Day 1 - Month 24)

EMS and spot

samples received

Decontamination and
concentration of each
sample

Culture in MGIT

If MGIT negative If MGIT positive

Report results when
flags negative
atz42 d

Perform ZN and BAC

If AFB positive
AND Baseline
or ZWeek 16

Report results

according to MGIT Perform speciation
algorithm (Fig. 12)
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6. STANDARD OPERATING PROCEDURES (SOP)

The SOPs which apply to each mycobacteriology laboratory type are described below.

Table 2: SOPs Applicable to Each Laboratory Type

Laboratory Role SOPs
Mycobacteriology assessments during Screening, Treatment and Post-
Treatment phases:
e AFB smear microscopy to confirm presence of AFB in sputum 1,3,4
. samples or cultures
Study Laboratories e Molecular test to detect MTB in Screening sputum samples 1,3,56
e  MGIT culture to detect MTB and obtain TTP 1,3,7
e Speciation for confirmation of presence of MTBC bacteria 5,6,8
e Storage and shipping of MTB isolates 2
Mycobacteriology Characterisation:
e Speciation for confirmation of presence of MTBC bacteria 5
UCL Csntrali | e DST in the MGIT System 10
[Aaéf)(:afcfrjrlo °8Y e MIC determination 11
e Storage of MTB isolates 2
e Whole Genome Sequencing 9,12
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6.1. SOP 1: Sputum Handling

6.1.1. Purpose

Proper collection and transport of sputum specimens is required to ensure quality laboratory results. Upon receipt of the
specimens, proper labelling must be verified before processing the specimens. Prior to and during shipping of samples
correct handling procedures must also be followed.

6.1.2. Principle

Sputum specimens in this study are collected in the early morning at home or while in the hospital (“early morning”
samples), and as spot samples at the research site. These are delivered to the study microbiology laboratory where they
are received, checked and logged-in prior to any tests being performed.

6.1.3. Procedure
6.1.3.1. Receipt of specimen at the study laboratory

The samples described in Table 3 will be received at the study laboratory.

Table 3: Sputum Samples Collected During the Trial

Timing Specimens Collected

One spot sputum collected at the research site under

Days -9 to -1 (Screening) the coaching and observation of the trial staff.

e All visits from Day 1 up to and including Month 24
follow-up visit.

o If both sputum samples given at Weeks 16, 26 (if 6
mo treatment), 39 (if 9 mo treatment) or Month 24
(follow up) are contaminated, subject should be

brought back in to give additional samples. Two sputum samples:
e One early morning sputum (EMS) collected
e Unscheduled visits: subject should be brought back and brought by subject from home or
for an unscheduled visit to collect sputum to collected in hospital.
ensure that the following conditions are met at end e One spot sputum collected at the site under
of treatment/end of follow-up or at early the coaching and observation of the trial staff.
withdrawal:

e Alternatively, two spot sputa collected at the
site, in case the patient did not bring an EMS
sample.

0 Two sequential negative sputum results.

0 Two sequential positive sputum results.

0 Unable to produce sputum after
documentation of two negative sputum
cultures with no intervening positive and
are clinically asymptomatic

e Early Withdrawal Visit
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6.1.3.2. Logging-in of sputum specimen at the study laboratory

1. On receipt of samples at the laboratory:
0 Measure the temperature of the transport box and ensure the temperature is not below 2° C or above 8° C.
0 Assign a unique laboratory accession number to the specimen. The laboratory accession number is used to
label tubes for all subsequent downstream processing of this specimen (e.g. cryotubes, MGIT tubes, agar
plates, microscope slides, etc.) and for the reporting of data on the approved laboratory source
documentation, case report form (CRF) and results.

2. Complete the Study Lab Specific Specimen Transfer Form (the form used by lab that receives samples directly from
the site; Appendix A or equivalent)

O Place a laboratory accession number label on the form for each specimen;

0 Complete the date and time the samples are received; the temperature from the maximum/minimum
thermometer inside the transport container; and whether the specimen has been received within 24 hours of
collection.

0 Perform a visual check of the specimens to confirm they are in good condition (i.e. the sample does not
contain only saliva, or excessive blood quantity and is of appropriate volume) and complete this information
onto the form.

w

Check if the specimen label details match those on the Specimen Transport Form.

4. If the specimens are not processed within 30 min of receipt at the laboratory, place in the designated sputum
refrigerator (2-8 °C) and record the time and fridge identifier on the Specimen Transfer Form.

5. The specimen register should be completed to link the specimen details with the accession number.

6. The Specimen Transfer Form must be stored at the laboratory in the study laboratory file. A copy of the Specimen

Transfer Form may be sent back to the clinic and/or data office as appropriate

6.1.3.3. Timing of specimen receipt

1. The laboratory must process all specimens as soon as possible and no later than 48 hours after the specimen is
collected.
2. Logistical issues related to the personnel shift or appropriate arrangements for specimens shipping must be pre-
arranged to meet this timeframe.
3. If laboratories are closed on weekends or for public holidays, short-term storage for no more than 48 hours is
acceptable provided that:
O appropriate refrigerated conditions (2-8 °C) are maintained,
0 the sputum is in good condition (i.e. the sample does not contain only saliva, or excessive blood quantity and
is of appropriate volume),
0 the Specimen Transfer Form is completed as described above,

If the sample is processed out of the window period (more than 48 hours after collection), contact TB Alliance in order to
assess the validity of the data and the specimens.

6.1.3.4. Handling of specimen receipt issues

If the delegated laboratory staff finds leaking specimen containers, mis-labelling, incomplete labelling, incomplete or
mismatching specimen labels and accompanying forms, follow the procedures listed below.

Leaking container

Carefully scrutinize the specimen containers to determine any sample leakage. Liquid seen could be due to condensation
inside the pathoseal bag only. Do not open the pathoseal bag if the specimen container leaked. Instead, after marking the
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specimen as “LEAKED” in the Specimen Transfer Form, seal the leaked specimens in a biohazard autoclave bag and discard
following the biowaste lab procedures.

Immediately notify the clinical site, who will decide if another specimen(s) could be collected.

Mis-labelled specimens

The Specimen Transfer Form and specimen study specific labels must be fully completed and match. If they do not match,
the laboratory must contact the clinical site to obtain any outstanding/missing information before the specimen is
processed. The contact with the clinical site must be documented in writing and signed and dated.

Specimens without the matching forms are not to be processed until a fully completed Specimen Transfer Form or
clarification is received. If attempts to correct the forms cannot ensure proper identification of the specimen, the
collection should be repeated.

Unlabelled specimens

Unlabelled specimens will not be processed unless the shipment contains multiple specimens from a single visit for a
subject. In this case, the clinical site will be contacted and asked to resolve the discrepancies and complete the labelling
process. Pending this correction, the specimen will be stored in the laboratory refrigerator.

If there are more than one subject’s samples in a shipment (or the information on samples from a single subject’s visit
cannot be obtained within the appropriate time period), the specimen(s) will be discarded and new sample(s) will be
requested.

Specimens arriving outside the designated temperature range

Every effort should be made to maintain the sputum samples within the specified temperature range (2-8°C) during all
the steps prior to sample processing (i.e. soon after the collection of the sample at the clinical site and during
transportation to the laboratory). This is essential to minimize the growth of any contaminating bacteria that may be
present in the sputum sample. If a sputum sample arrives at the laboratory outside of the temperature range, a repeat
sample should be requested as soon as possible. If it is not possible to obtain another sample (i.e. the patient has left the
clinic), the original sample must be processed to avoid losing the time-point.

Small volume samples

Every effort should be made by the site clinical team to ensure a good quality sputum sample of sufficient volume (>2 ml)
is collected. Sputum samples cannot be pooled to increase volume. If the sputum sample is less than 2 ml and a good
quality specimen, it should still be processed. Although sputum processing is less accurate when the specimen volume is
less than 2 ml (because the sputum pellet is re-suspended in 1.5 — 2.0 ml of PBS after centrifugation), it is still valuable to
determine whether acid fast bacilli can be detected. The volume must be noted as less than 2.0 ml in the approved
laboratory source documentation so these samples can be excluded from the quantitative culture analyses [e.g.
Mycobacteria Growth Indicator Tube (MGIT) and Time-To-Positivity (TTP)].

6.1.4. Documentation

Suggested Specimen Requisition Form and Laboratory Report Form (LRF) 1 (if the specimen is from Screening) or LRF2 (for
all other visits) are found in Appendices A to C. Study Laboratories may use their own forms, or a Laboratory Information
Management System (LIMS), as long as they capture all the required information related to sputum collection, transport
and receipt for completion of the electronic CRF (highlighted fields in the LRFs). The use of these alternate forms will have
to be approved by TB Alliance.
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6.2. SOP 2: Preparation of Samples for Storage and/or Shipment

6.2.1. Purpose

The samples described in Table 4 are stored and/or shipped in this trial.

Table 4: Storage of Microbiological Samples

characterisation

glycerol
e DNAat-20°C

trial closure

Sample Prepared | Stored Samples Storage Period Shipped Samples
and
Stored by

MTB isolates from Study For each isolate: Until trial

all AFB+/BAC- cultures Laboratory |e 1 LJculture closure If from baseline* or the first
stored at room positive* at/after end of
temp. treatment (after confirmed

e lcultureat - positive for MTBC):

70-80°Cin 50% e 11lJtoUCL
glycerol stored
at study lab

MTB DNA and isolates UCL e [solates at-70- | A maximum of | DNAs shipped to WGS laboratory

after mycobacteriological Laboratory 80°Cin 50% 5 years after e from all baseline isolates

o from MTB isolated at the first
positive sample at/after end
of treatment, for which there
is a matching baseline
counterpart

*See notes below

NOTES:

e Only one baseline isolate for each patient will be shipped to UCL Central Laboratory. In order of preference: 1)
the isolate obtained from the EMS (or spot sputum) collected at Day 1; or 2) the first positive culture from
Screening up to Week 4, in this order of predilection: Screening > Week 1 > Week 2 > Week 4. For all visits,
whenever both EMS and spot cultures are positive, the isolate from the former is to be shipped.

e Onlyisolates confirmed to be MTBC by any speciation test (SOPs 5, 6 or 9) will be shipped to UCL.

The purpose of this SOP is to describe the methodologies for preparation and required storage conditions of these

samples.

6.2.2. Procedures

Storage of positive MGIT cultures

The Study Laboratory will store all MGIT positive cultures found to contain AFB (ZN positive) and no contamination (BAC
negative). Two samples should be stored for each isolate, one on an LJ slope and the other in 50% glycerol at -70°C to -
80°C, for the duration of the trial. A logbook must be kept of all isolates in storage.

The UCL Central Laboratory will store all isolates after mycobacteriology characterisation testing is complete, in 50%
glycerol at -70°C to -80°C, as well as their DNAs at -20°C, for a maximum of 5 years after trial closure

All procedures are to be carried out inside a biosafety cabinet (BSC), using the appropriate biosafety procedures and
personal protective equipment (PPE)
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Equipment and Reagents

- Biological Safety Cabinet (BSC)

- Discard bucket containing appropriate mycobacteriocidal disinfectant (specified in local Health and Safety
documentation)

- Cotton wool or paper towels soaked in mycobacteriocidal disinfectant

- Cryovial (with rubber o-ring seal), and appropriate storage box

- Sterile micropipettes and aerosol resistant tips (ART), or disposal pipettes

- Sterile PBS/Middlebrook 7H9 medium

- Sterile glycerol 50% (in PBS or 7H9 medium)

- Lslope

Storage on LJ slope

To inoculate a LJ slope, vortex well the MGIT tube, open the lid, and using a micropipette or disposal pipette, take 100 -
200ul of the culture and pipette onto the slope. Securely fasten and label with both the patient number, the lab accession
number, and the date. Once growth is obtained these positive slopes will be stored in a rack in a cool dark place. To
maintain the isolates, LJ slopes should be sub-cultured every 6 months (unless required earlier because the slope is
disintegrating).

Storage at -70-80°C

Spin down the MGIT culture and resuspend the deposit with 1 ml of 50% glycerol (in PBS or 7H9 medium) and transfer
into a cryovial (with rubber o-ring seal in lid). Securely fasten and label with both patient number, the lab accession
number (also handwrite this number in permanent marker in case sticker is removed during freezing) and date. Place in
an appropriate storage box and freeze at —70°C to -80°C.

If more than one positive culture is generated from a visit (e.g, early morning and spot); the resulting cryovials should be
stored in separate freezers (if possible).

U slopes for shipment to UCL Mycobacteriology Laboratory

Study Laboratory will also inoculate a LJ slope for shipment to UCL Central Laboratory, at baseline (it is acceptable to use
Screening to Week 4 isolates if both Day 1 cultures are contaminated or negative) and at or after the end of the treatment
period. Only one isolate, preferably the one obtained from the EMS, will be shipped in either case.

The LJ slopes will be shipped to the UCL on a 6-weekly basis. LJ slopes should be sealed with parafilm, wrapped in
absorbent tissue in bubble wrap, placed securely inside sealable plastic hazard container, inside sealed cardboard hazard
box. Packaging should be conforming to IATA ICAO P1620 or as required by qualified courier company. This box should be
labelled with appropriate hazard handling labels for IATA class 6.2, category A UN2814 Infectious Substance.

Complete the isolate shipment log (Attachment Q) and send a copy with the shipment and keep the original for records.

The UCL Central Laboratory should be contacted (see Contacts Table on page 7 for full details) to agree on a suitable
shipment date and be informed when the package is collected (providing the airway bill number). The Study lab is expected
to make its own arrangements with the courier.

6.2.3. Documentation

The suggested LRF2 (Appendix C) captures the information for completing the eCRF fields (highlighted) related to isolate
storage and shipment. Study Laboratories may use their own forms or LIMS as long as these pieces of information are
included, and they are approved by the Sponsor.
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In addition, when shipping samples to UCL Central Laboratory, Local Laboratories must complete Appendix E: Isolate
Shipment to UCL (when shipping isolate for DST, MIC and/or WGS analysis), send the signed original along the shipment,
and keep a copy in the Study File.
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6.3. SOP 3: Sputum Decontamination

6.3.1. Purpose

Sputum processing has two major functions: liquefy the specimen and decontaminate of bacteria other than
mycobacteria. Although there are several techniques available, none are ideal, i.e., none of them will selectively kill only
contaminating flora and achieve complete liquefaction of the specimen. A reasonable compromise is to kill as much of the
contaminating bacteria as possible while harming as few mycobacteria as possible.

At screening, only one spot sample is collected, decontaminated and used for the assays detailed in Figure 3. At all other
visits, an EMS and a spot sputum are collected, decontaminated and cultured in the MGIT System.

6.3.2. Principle

The decontamination process is carried out using N-Acetyl-L-Cysteine — Sodium Hydroxide (NALC-NaOH), (Equivalent
commercially available reagents, e.g. Mycoprep or Alpha Tec NAC-PAC, can also be used as approved by TB Alliance).
NALC, a mucolytic agent, is used for rapid digestion, enabling NaOH, the decontaminating agent, to be used at a lower
final concentration than that required in the absence of NALC — in this study, the range 1% - 1.5% is acceptable. Sodium
citrate is also included in the decontamination solution to chelate heavy metals ions, which if present in the specimen may
inactivate the NALC. Phosphate buffered saline is used to neutralise the NaOH and dilute the homogenate to lessen the
viscosity and specific gravity prior to centrifugation.

NOTE: If the specimen has a significant quantity of blood mixed with it (not just blood tinged), do not use NaOH-NALC
method because NALC does not work in the presence of blood. Use NaOH method (4% NaOH only; 1:1 (v/v) with sputum
sample).

6.3.3. Procedure

Decontamination of sputum is to be carried out inside a BSC, using the appropriate biosafety procedures and PPE

Equipment and Reagents

- 2.9% sodium citrate

- 4% NaOH

- NALC powder

- Sterile, break-resistant glass bottle

- 50 ml conical, graduated polypropylene centrifuge tubes with tight screw cap and appropriate rack

- Biohazard bags

- Biological safety cabinet (BSC)

- Benchguard (or alternative work surface protection)

- Appropriate PPE

- Ethanol 70%

- Pipette and aerosol resistant tips (ART)

- 3 ml Pasteur pipette

- New microscope slides, frosted one side and one end, clean and dry

- Papertowel soaked in mycobacteriocidal disinfectant, in case of spills

- Pencil or grease pen for labelling slides

- Permanent marker

- Phosphate buffered saline (pH 6.8)

- Plastic box (if available)

- Refrigerated centrifuge with sealed buckets and inserts suitable for 50 mL tubes
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- Sterile (6 ml) graduated pipette

- Test tube rack for 50 ml centrifuge tubes

- Timer

- Vortex mixer

- Waste containers (including splash proof receptacle for liquids containing mycobacteriocidal disinfectant)

Specimen Registration
1. Sputum samples should be processed as soon as possible and no longer than 48 hours after the sample is produced
to reduce the risk of contamination and maximize the recovery of viable mycobacteria. Logistics for specimen
transportation should be pre-arranged so samples are processed within the specific timeframe. Samples should be
refrigerated if they are not processed within 30 min of receipt in the laboratory.
2. Double check patient data and laboratory accession numbers. Laboratory accession labels should have been attached
to the specimen container and the accompanying laboratory source documentation on receipt of the sample.
0 In addition, attach laboratory accession labels to:
= 50 ml centrifuge tube for NaOH/NALC decontamination process
=  Plastic box for storage of decontaminated specimen
=  MGIT tube used to culture the specimen.
0 The patient screening number or patient number (patient identifier - post enrolment) are also written in
permanent marker on all tubes and containers that will subsequently contain the patient specimen.
0 For screening samples only, a microscope slide is labelled with the laboratory accession number and the
patient screening number using a pencil or grease pen.
The specimens and all of the labelled bottles and slides are then ready to be processed.
3. The patient details and laboratory accession number are entered into specimen log book or study register. The study
visit for which the specimen has been collected (e.g. Screening, Baseline, Week 1 etc.) is also recorded.

Preparation of BSC and Good Microbiology Practices

1. If not used previously that day, the BSC should be allowed to purge for 20 minutes prior to working inside it, and a
smoke test done or anemometer used to ensure the functionality thereof.

2. Using absorbent cotton wool or paper towels, decontaminate the BSC interior with the appropriate mycobactericidal
agent, followed by 70% ethanol, and dry with a paper towel.

3. Place the necessary equipment, consumables and waste containers inside the BSC. Decontaminate these as well with
the appropriate mycobactericidal agent, followed by 70% ethanol.
Place a clean Benchguard/ absorbent paper sheet (or alternative work surface protection) inside the BSC.

5. Place a discard bucket with a biohazard bag containing mycobactericidal agent inside BSC for disposal of contaminated
materials.

6. Do not work with more specimens than can be placed in the centrifuge at one time. When processing multiple batches
on the same day, clean the BSC with disinfectant, turn on UV lights (if available) for 20 minutes, and allow air to
circulate in the BSC for 20 minutes between batches, prior to repeating steps 1-5.

Place specimen tubes at least one space apart in rack to aid in preventing contamination.

Work methodically with the tubes on one side and discard buckets close to the specimens, to avoid spillage/confusion
of samples.

9. To reduce the risk of cross-contamination, ensure that reagent containers do not come in contact with the edge of
the specimen container.

10. Remove only one cap at a time from the tubes (specimen collection tubes, culture tubes) to avoid cross-contamination
and misplacing the caps on the wrong tubes.

11. Ensure that tubes, bottles, racks, pipette aid, etc. that are removed from the safety cabinet are free from any
droplets/potential contaminants. If necessary, wipe the rack or tube with a paper towel soaked in mycobactericidal
agent prior to removal from the BSC. In addition, if any suspicion of droplets from a specimen is seen on gloves, wipe
gloves with a disinfectant-soaked towel and change gloves prior to processing additional specimens.
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12.

Upon completion of work, place paper towels in discard bucket. Wipe all BSC surfaces with mycobactericidal
disinfectant, followed by 70% ethanol, let stand 3 minutes and wipe dry. If BSC is turned off in the evening, be sure to
leave on for 1 hour before turning off. If available, turn on UV light inside BSC for at least 1 hour.

Preparation of decontamination mixture (NaOH/NALC/sodium citrate)

1.
2.
3.

Add 500 ml 4% NaOH to 10 g NALC and mix gently to dissolve (do NOT shake vigorously).

Pour into a sterile, break-resistant glass bottle.

Add 500 ml 2.9% Sodium Citrate to the 500 ml of 4% NaOH/NALC solution. Mix gently. This is the working solution of
the decontamination mixture (2% NaOH; 1% NALC; 1.45% sodium citrate) and is stable for 24 hours if stored at 2-8°C.
If a smaller volume is required, adjust accordingly e.g. add 200 ml 4% NaOH to 4 g NALC, mix gently and pour into an
appropriately sized sterile, break-resistant glass bottle. Add 200 mL sodium citrate to the NaOH/NALC mix to give 400
mL working solution.

Transfer some of the working solution into a sterile tube and use this to add to the specimens. This avoids
contaminating the stock bottle.

If an equivalent commercially available option has been approved by TB Alliance (e.g. Mycoprep or NAC-PAC) refer to the
manufacturer’s instructions. Mycoprep contains a concentration of NALC of 0.5% whereas for this study 1% is required —
as for the in-house preparation of NaOH-NALC. Therefore, additional NALC powder should be added to the MycoPrep to
obtain a similar concentration (i.e. to obtain 1%, 0.75 g of NALC powder must be added to 150 ml MycoPrep).

NOTE: TB Alliance must agree before any change is made to the concentration of the decontamination solution

Process of decontamination using NALC/NaOH/sodium citrate

1.

ukwnN

10.
11.

12.

13.

14.

Before processing specimens, prepare a waste container with disinfectant at the appropriate concentration and place
a paper towel soaked in disinfectant (according to the Local Health and Safety Guidelines) on the work surface inside
the BSC.

Ensure refrigerated specimens and reagents have been brought to room temperature before processing.

Switch on the centrifuge so that it can start to cool to 4-12°C.

A batch should not consist of more than 7 patient specimens in total.

Include a negative control with each batch of specimens (maximum total of 8 tubes per batch, see ‘Quality Control’
section below).

Transfer specimen into a 50 ml centrifuge tube with a screw cap. Make a note of the volume on the approved
laboratory source documentation. For samples more than 10ml, see instructions at the end of this section. DNA stored
at-80°C

Immediately add the NaOH-NALC sodium citrate solution in a volume equal to the quantity of specimen. Tighten the
cap.

Start the timer.

Vortex for 15-30 seconds. Invert the tube so all contents are exposed to NaOH-NALC solution

Repeat steps 7, 8 and 10 for the subsequent specimens at 30 seconds or 1 min intervals.

It is important to mix well during the decontamination period to expose all the sputum to the digestion solution. It is
preferable to use a shaker platform to improve homogenization. However, if a shaker is unavailable, vortex the tubes
gently (to mimic the shacking action) 2-3 more times during the incubation period.

Make sure the specimen is completely liquefied. If still mucoid, add a further small quantity of NaOH-NALC sodium
citrate solution. Mix well with the vortex again.

After 20 minutes, add phosphate buffered saline (PBS, pH 6.8) up to 50 ml. Addition of sterile water is not a suitable
alternative for phosphate buffer. Mix well (lightly vortex or invert a few times). Continue to add the PBS to all
specimens at 30 seconds or 1 min intervals (as above), so each specimen is only exposed to decontamination solution
for 20 minutes; mycobacteria will be killed off if exposed to NaOH for longer than the stipulated time.

NOTE: if using the Alpha Tec NAC-PAC Red Kit, add buffer until the red colour disappears. It might not be up to the 50
ml mark.

Transfer tubes in a 50 ml tube rack to the centrifuge.
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15. Place the tubes in the centrifuge bucket, ensuring that they are equally balanced, and that the biosafety covers have
been put in place for each centrifuge bucket. The centrifuge should be pre-cooled.

16. Centrifuge the specimen at a speed of 3,000 g (NOT 3,000 rpm, the centrifuge must be calibrated) for 15 min at 4°C
(see Notes).

17. After centrifugation, remove centrifuge buckets and place in the BSC before opening. Do not open the buckets on the
open bench in case there has been a spillage or breakage during centrifugation.

18. Carefully decant as much of the supernatant as possible into a suitable splash proof container (discard container)
containing a mycobactericidal disinfectant (according to the Local Health and Safety Guidelines). Make sure the
sediment is not lost during decanting of the supernatant fluid. The discard container must contain an appropriate
starting concentration of disinfectant such that the final concentration of the disinfectant after addition of all the
supernatants is still sufficient to kill M. tuberculosis.

19. Add 2 ml of phosphate buffered saline (pH 6.8) to the sediment using a sterile pipette/3mL Pasteur pipette and re-
suspend it using a pipette or vortex mixer if required. Use the re-suspended pellet to prepare smears for acid-fast
bacteria (AFB) microscopy (screening samples only; SOP 4) and for inoculation of MGIT tube (SOP 8).

20. Store any leftover sediment in the bijou container (or, if not available, in the original 50 ml tube) at 4°C, for 10 days
until it is confirmed the inoculated media are not contaminated.

21. If contamination is detected in the MGIT culture within 10 days, the decontamination procedure should be repeated
with this remaining sediment following exactly the same procedure and new culture inoculated.

NOTE: For large volume samples (greater than 10 ml) there is not sufficient space in the 50 ml tube to complete the
process. For these samples, note the total volume on the approved laboratory source document, then split the sample
into two approximately equal volumes. Process the samples separately and combine back into a single tube when adding
PBS (add 1 ml to each sample) to re-suspend the sediment (step 19). Use the combined sample for microscopy and Hain
MTBDRplus/GeneXpert (where applicable) and to inoculate a MGIT tube.

6.3.4. Quality Control

A negative control tube is added in the middle of each batch of specimens processed in order to ensure that there is not
contamination present in stock solutions and no carry-over of MTB from one specimen to another. The negative control
must be treated the same way as the patient samples. The negative control is included in microscopy, Hain MTBDRplus
(where applicable) and MGIT culture. If there is only one specimen in the batch a negative control is not required.

If a positive signal — presence of AFB or other microorganism on the slide, or MTB confirmed by MTBDRplus, or growth on
the MGIT culture is detected from the negative control, notify the TBA Microbiology Consultant immediately. In addition,
0 Observe the technician who processed these specimens for issues known to contribute to contamination;
e.g., poor organization of tubes in the BSC, splashing when adding reagents, opening caps too soon after
vortexing etc.
0 Visually check all reagents used, and subculture to blood agar (BA) if contamination is suspected.
0 Monitor closely the patient samples processed in that batch closely for expected results.

NOTES:

e The NaOH-NALC reagent contains strong alkali and causes severe burns. NaOH is irritating to the eyes and skin. Gloves
and eye/face protection must be worn when working with NaOH. In the event of eye or skin contact, rinse
immediately with an eye wash system or tap water for at least 15 min and seek medical advice. If ingested, seek
medical advice.

e All sample processing related to sputum culture must be done in a class | BSC in a CL3/BSL3 Laboratory unless BSC
class | is not available. A class 2A BSC laboratory is acceptable if it is under negative pressure.

e NALC loses activity rapidly in solution, so it must be made fresh daily.
e The final pH of the specimen concentrate greatly affects the recovery and time-to-detection of mycobacteria.
e High pH will lower the positivity rate and increases the time-to-detection of positive culture and may also cause
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transient false fluorescence.

e With NaOH-NALC digestion, do not agitate the tube vigorously. Extensive aeration causes oxidation of NALC and
makes it ineffective.

e Always use a refrigerated and calibrated centrifuge. Temperature build up during centrifugation increases the killing
effect on mycobacteria and adversely affect the positivity rate and time-to-positivity in cultures.

6.3.5. Documentation

Study Laboratories must report the date and time of specimen processing on LRF1 or LRF2, or sponsor-approved lab-
specific forms or LIMS. In addition, record the order samples were processed and decontamination times using Quality
Manual Attachment F.
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6.4. SOP 4: Acid-fast Bacilli (AFB) Microscopy

6.4.1. Purpose

To detect acid-fast bacilli (AFB) by microscopic examination of clinical specimens and cultures. Both viable and non-viable
bacilli will stain. A quantitative grading system (WHO/IUATLD scaling system) is used to report the number of AFB observed
in stained smears from direct or concentrated sputum specimens. Results of sputum smears must be reported to the study
staff within 48 hours of receipt of the sputum specimen.

6.4.2. Principle

In the NiX-TB study, fluorescent microscopy is the preferred method for examining screening samples. Like Ziehl-Neelsen
(ZN), fluorescence staining includes a stain, decolouriser and counter stain. With auramine-O stain, organisms fluoresce
bright yellow, non-specific debris stains pale yellow, and the background is almost black. With auramine-rhodamine stain
organisms fluoresce yellow-red in an almost black background.

Brightfield microscopy, ZN staining, is used for confirming the presence of AFB in positive MGIT cultures and on LJ slopes
if the colonies do not resemble MTB. The ZN method uses a carbol fuchsin stain, acid alcohol decolouriser and methylene
blue counter stain. Acid-fast organisms stain purple and the background and debris stains blue. ZN can also be used for
examining screening samples.

Kinyoun is a variant of the ZN method where cold carbol fuchsin stain is used.

6.4.3. Procedure

e Auramine-O smear microscopy is the preferred method for screening sputum specimens.

e ZN smear microscopy is performed:
0 As part of the MGIT Culture work-up process (SOP 8) to confirm the presence of AFB in the MGIT positive
cultures.
0 To confirm the absence of AFB in decontamination negative controls.
0 On L slopes prepared for storage or to ship to UCL if the colonies do not resemble MTB.
0 As requested by the investigator when considering permanently withholding linezolid for the remainder
of treatment.

e Kinyoun is used at UCL Mycobacteriology Laboratory to confirm the presence of AFB in cultures found resistance
to any drug by the MGIT DST assay, or on MGIT/ LJ subcultures set up to prepare these assays.

Prior to the preparation of the smear, all sputum specimens are decontaminated and concentrated as described in SOP
3. Smears must be prepared, air dried and heat-fixed on the same day they are decontaminated.

Smear results should be reported as soon as possible, no later than 48 hours of sample receipt. Each time a batch of
patient smears is prepared, a positive QC smear using MTB (control strains H37Rv/H37Ra) must be stained alongside the
samples to ensure the quality staining of the slides.

Equipment and Reagents

- Aerosol Resistant Tips (ART)

- Biological Safety Cabinet (category CL3/BSL3 laboratory before heat-fixation of the slide)
- Mycobactericidal disinfectant (specified in the local health and safety guidelines)
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Distilled water (chlorine free)

Hot plate (or slide warmer)

- Microscope slides, frosted at one end, new and unscratched
Fixative (optional)

- Immersion oil

Positive control slide used with each batch (containing M. tuberculosis H37Rv)
Paper towel soaked in appropriate disinfectant

Pasteur pipette (Pastette)

Pencil for labelling slide

Slide drying rack

Staining rack

Staining sink

Slide storage box

- Wash bottle with distilled water

- Waste containers

For auramine-O Stain or auramine-rhodamine stain:
- Auramine-O or auramine-rhodamine staining kit
O Or auramine/auramine-rhodamine staining solution, 0.5-1% acid alcohol, 0.5% potassium permanganate
prepared in-house (see laboratory’s procedure for preparation)
- Fluorescence or LED microscope
- Dark room

For Ziehl-Neelsen stain:
Ziehl-Neelsen staining kit
0 Or carbol fuschin solution, 3% acid alcohol, methylene blue solution (see laboratory’s procedure for
preparation)
Bunsen burner or electric heating block
Light microscope
- Immersion oil
Lens paper & lens cleaning solution

For Kinyoun stain:
- Carbol fuschin KF, 3% acid alcohol, brilliant green or methylene blue (see laboratory’s procedure for preparation)

Process

Step One: Preparation of smears

Decontamination, culture inoculation and smear preparation must be performed before the screening sputum sample is
removed from the BSC in the Containment Level 3 (CL3/BSL3) Laboratory. Prior to heat-fixation, the slides must remain in
the BSC inside the CL3/BSL3 Laboratory.

1. Label the frosted end of a clean, dry, new and unscratched slide with the patient screening number, lab accession
number and date using a pencil.

2. Vortex the decontaminated deposit to resuspend and mix thoroughly.

3. Transfer 50 pl of well-mixed resuspended pellet from the decontaminated sputum specimen onto the slide, using a
pipette with sterile ART (or an appropriate loop or Pastette).

4. Spread sample, covering a circle approximately 2 cm in diameter. Allow the slides to air dry before heat fixing.

5. Place the slides for at least 15 minutes on a hotplate set between 65°C to 75°C to heat-fix the samples (or as specified
in the local Health and Safety guidelines).

0 Once heat-fixed, smears can be stained outside the BSC in the CL3/BSL3 laboratory and can be examined
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by microscopy in either the Containment Level 2 (CL2/BSL2) or CL3/BSL3 Laboratory once it is dry. Heat-
fixing does not kill mycobacteria, so be careful when handling smears.

NOTES: if preparing smears from positive cultures, only step 2 will differ, as follows:

e From positive MGIT cultures, vortex MGIT tube well, unscrew cap and sample, using an ART or Pastette, an aliquot
(approx. 50 pul or 2 drops) of broth onto the slide. Dispose of ART or pipette into the appropriate waste container.
o When examining colonies on solid medium, dispense approx. 50 pl of distilled water on the glass slide with an ART
or Pastette. Using a sterile loop or disposable applicator stick, transfer 2-3 colonies to the water drop and gently
mix to make a smooth, thin suspension. Dispose of loop or applicator stick into the appropriate waste container.

Step Two: Procedure for fluorescent staining (Auramine-O or Auramine-rhodamine)

1.

ounkwnN

~

Place slides on a staining rack so that they are at least 1 cm apart and flood with auramine / Auramine-rhodamine
stain and let sit for 15 minutes.

Rinse the auramine / auramine-rhodamine away with distilled water and drain the slides.

Decolourise with 0.5% acid alcohol for 2 minutes.

Rinse again with distilled water and drain.

Flood slides with 0.5% potassium permanganate for 2 min.

Rinse potassium permanganate away with distilled water. Do not allow potassium permanganate to act longer than 2
min., or it might quench the fluorescence of AFB.

Air-dry the slides. Do not blot!

Protect smears from light by placing in a storage box and examine as soon as possible since the fluorescence
diminishes quickly. Examine smear within 24 hours of staining.

NOTE: Include an AFB positive and AFB negative slide in each staining batch

Alternative Step Two: Procedure for ZN staining

1.
2.
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Place the slides on the staining rack so that they are at least 1cm apart and flood with carbol fuchsin.

Heat the slide to steaming with the flame from a Bunsen burner. An electric heating block may also be used. Apply
only enough additional heat to keep the slide steaming for 5 minutes. Do not let the stain boil or dry.

Re-flood the slide with fresh carbol fuchsin and heat again until steaming, then let stand for 5 minutes.

Wash away the carbol fuchsin with distilled water.

Flood slides with 3% acid alcohol.

Let stand for 2-3 minutes (more acid alcohol should be used if the liquid becomes heavily stained).

Wash away the acid alcohol with distilled water and drain the slides.

Flood the slides with malachite green (or methylene blue) and leave to stand for 1-2 min.

Wash away the malachite green (or methylene blue) with distilled water and tilt the slides to drain.

10 Allow slides to air dry in the slide rack. Do not blot!
11. Once air dry and immediately prior to examination of the slide, apply a drop of immersion oil.

Alternative Step Two: Procedure for Kinyoun staining

O NV R WN R

Place the slides on the staining rack and flood with TB Carbol fuchsin KF for 4 minutes. Do not heat.
Wash gently with distilled water.

Decolorize with TB decolorizer (3% acid alcohol) for 3-5 seconds.

Wash gently with distilled water.

Counterstain with either TB Brilliant Green K or TB Methylene Blue for 30 seconds.

Wash gently with distilled water.

Air dry. If using TB Methylene Blue, dry over gentle heat.

Apply a drop of immersion oil and a cover slip if needed to keep slides stored.

Step Three: Microscopic examination and reading of fluorescent stained smear

Examine the auramine-stained smears with a fluorescent source microscope.
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Scan the entire smear with the 20x or 15x objective, with 10x eye piece (this is a 200X or 250X magnification).

Use a scanning pattern of rows either up and down the slide or across and back. Using 200 or 250X magnification,
one 2 mm length is equivalent to 30 fields, which is sufficient to report a negative result.

Occasionally use the 40x or 45x objective for closer examination of the bacterial morphology.

Confirming morphology at higher magnification avoids false positive results due to fluorescing debris.

Examine the control slides first. If expected results are not observed, do not proceed to examine the slides from the
screening spot sample.

The mycobacteria can appear as rod, coccoid, and filamentous shapes. In sputum smears, individual rods of MTB
may be aggregated side-by-side or end-to-end to form “cords”. Count bacilli in the number of fields appropriate for
degree of positivity, e.g., the higher the smear positivity, the fewer fields need to be counted. Average the count for
the number of fields and record on the lab’s microscopy worksheet according to the WHO/IUTLD grading scale
below.

Table 5: WHO/IUTLD Grading Scale for 200x (Auramine Staining)

No of AFB per
length/field (200x)

WHO/IUTLD Grading
200x Auramine

No AFB per one length

No AFB seen/negative

1-4 AFB/one length

Confirmation required*

5-49 AFB/one length Scanty
3-24 AFB/one field 1+
25-250 AFB/one field 2+
>250 AFB/one field 3+

7.

Ref: http://www.stoptb.org/wg/gli/documents.asp?xpand=2

All slides must be kept for the duration of the study.

*Have another microscopist reexamine the smear and if still scanty, prepare another smear from the same specimen
and examine before reporting results. If 1-4 AFB/one length are seen on repeat, report this as “Scanty”.

Alternative Step Three: Microscopic examination and reading of ZN- or Kinyoun-stained smear

Examine the ZN-stained smears with a light (bright field) microscope and the 100x oil objective.

1.

Examine the smears 100 fields using a regular pattern, such as the one shown in Figure 4. Start with the positive QC
slide. If the QC slide is negative, do not report smear results obtained from that batch. Report and resolve the
problem.

If smear is being done at investigator’s request to possibly remove subject from linezolid treatment, record both the
average number of AFBs and assign the corresponding grading as shown in Table 6. To confirm positive MGIT or LJ
subcultures, only record whether smear was positive or negative for the presence of AFB.

Figure 4: Scanning Scheme for Smear Examination
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Table 6: WHO/IUATLD Grading System for ZN Smears

No. of AFBs (average .
onr 100 ﬁel(ds) 8¢ | WHO/IUATLD Reporting
None No AFB seen (NS)

1-9 per 100 fields Scanty

1-9 per 10 fields +

1-9 per field ++

>9 per field +++

Possible false results:

When atypical rods are seen, they may be other mycobacteria (pathogenic or non-pathogenic) or other partially acid-
fast organisms.

The morphology should be broken down and analysed using the following categories to confirm and distinguish
mycobacteria from any possible artefacts:

Size (length and width)

Colour (shade and intensity of stain)
Shape (curved, straight, etc.)
Pattern (beaded, banded, etc.)
Distribution on smear (e.g. cording)
Uniformity of appearance

Acid-fast artefacts may be present in the smear, therefore it is essential to view cell morphology carefully. Most
artefacts show considerable variation while mycobacteria are uniform in size, arrangement, and staining patterns
within a slide.

A few examples of the causes of artefacts (and possible solutions) are:

Contamination of slides by tap water with saprophytic mycobacteria — always use distilled water.

Spots of stain deposit (when slide is not properly decolorized) can be mistaken for AFB — review the control slide
to ensure slides were decolorized appropriately.

Waxes and oils in dirty specimen containers may appear as acid-fast particles or react with non-acid-fast bacteria
and make them appear acid-fast.

Heavy metal ions in staining solutions or high chlorine content in water interfere with the fluorescent staining and
may disrupt the fluorescent adhesion to the mycobacteria.

If the smear is too thick, debris may cover AFB and make it hard to visualize.

If the smear is too thin, there may not be enough material to see, showing a low number of (or possibly no) AFB.

NOTE: Sputum smears from screening samples and investigator queries should be kept for the duration of the study
in case any smear needs to be rechecked. Gently wipe the slide clean with a tissue and store in a labelled box in the
BSL2 or BSL3 laboratory. For smears prepared from positive MGIT tubes, these can be discarded once the respective
MGIT results have been reported. Discard these slides into a covered sharps bin inside the BSC in the BSL3 laboratory

6.4.4. Quality Control

The following QC is required:

Each new shipment or lot number of staining reagents (for ZN/Kinyoun: carbol fuschin, malachite
green/methylene blue or 3% acid alcohol; for fluorescent: auramine / auramine-rhodamine, 0.5% acid alcohol,
0.5% potassium permanganate) must be QC tested using a positive QC smear containing MTB (H37Rv/H37Ra)
strain and a negative QC smear containing E. coli. Both the positive and negative controls must pass for the
reagents to be used for staining samples. If the QC fails, repeat the test with new controls. If the repeat test fails,
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do not use the reagents and contact the supplier.
Results of this QC are to be reported using NiX-TB Mycobacteriology Quality Manual Attachment Ei.

e Each time a batch of patient sputum smears is carried out, include a negative control (decontamination mixture
only) and a positive QC smear containing MTB (H37Rv/H37Ra strain) to check that each stage of the procedure is
working correctly. The positive control slide must pass for the microscopy results to be reported. If the positive
QC fails, new smears from all samples in the batch must be prepared and re-stained.

Results of this QC are to be reported using Quality Manual Attachment F and H.

e Each batch of MGIT samples stained should also include a positive control slide containing MTB (H37Rv/H37Ra),
to check the staining procedure has been performed correctly. If the positive control fails, then the results from
the cultures cannot be relied on and should be repeated with a new positive QC slide.

Results of this QC are to be reported using Quality Manual Attachment H.

For every ten screening slides examined:
1. Areview by a second person (i.e. Delegated Laboratory Staff, DLS) is required and the results recorded independently
using the NiX-TB Mycobacteriology Quality Manual Attachment I.
2. The results for the WHO/IUATLD scaling system should be the same for both counts. If the results do not match:
- Inform the Laboratory Manager.
- Athird person will count and confirm results. The two equivalent accounts from the three are the final result.
- Re-train staff member who got the results wrong.

6.4.5. Documentation

For screening specimens:
Report the date slide was read and the result of reading, following the WHO/IUATLD scaling system, in LRF1, or sponsor-
approved lab-specific form or LIMS.

For AFB presence confirmation in cultures:
Report the date slide was read and the result of reading in LRF2, or sponsor-approved lab-specific form or LIMS.
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6.5. SOP 5: Hain Line Probe Assays (LPA)

6.5.1. Purpose

Used by the Study Laboratories as a rapid test to confirm the presence of MTB in screening sputum, as well as in AFB
positive MGIT cultures from Baseline and at/after Week 16.

It will also be used by UCL Mycobacteriology Laboratory to confirm the speciation result obtained by the Study Laboratory
prior to any additional characterization work.

Table 7 below details which specific LPAs can be used on each situation.

Table 7: Uses of LPAs in NiX study

Sample / Laboratory LPA (GenoType) Test Comment

Screening  sputum at  Study | MTBDRplus (Version 2 | Only if GeneXpert was not used
Laboratories only)
AFB pos. MGIT culture at baseline MTBC, Mycobacterium Only if MTP64 Ag test was not used, or was used
and at/after Week 16, at Study CM, MTBDRplus, but the test result was “invalid” or was “negative”
Laboratories MTBDRs/ and presence of MTBC is strongly suspected
Baseline and first MTBC pos. MGIT | MTBC
culture at or after end of treatment,
at UCL Laboratory

6.5.2. Principle

Line probe assay technology involves the following steps: First, DNA is extracted from a culture of mycobacteria or directly
from decontaminated and concentrated clinical specimens. Next, polymerase chain reaction (PCR) amplification of the
resistance-determining region of the gene under question and/or a genomic region allowing for speciation is performed
using biotinylated primers. Following amplification, labeled PCR products are hybridized with specific oligonucleotide
probes immobilized on a strip. Captured labeled hybrids are detected by colorimetric development, enabling detection of
the presence of MTBC or the species within the complex, as well as the presence of wild-type and mutation probes for
resistance. If a mutation is present in one of the target regions, the amplicon will not hybridize with the relevant probe.
Mutations are therefore detected by lack of binding to wild-type probes, as well as by binding to specific probes for the
most commonly occurring mutations. The post-hybridization reaction leads to the development of coloured bands on the
strip at the site of probe binding and is observed by eye, or using a specialized scanner (GenoScan).

In this study, DNA will be isolated at the study labs from sputum samples or cultures using the GenolLyse method, which
is described below (see Appendix 1 for more details). UCL central lab will extract DNA by boiling/sonicating method, which
is also described below. For a description of the LPA method, consult the instructions provided by Hain Lifesciences for
the selected LPA — taking into consideration the available test version.

6.5.3. Procedures

Equipment and reagents required for DNA extraction
- Absorbent paper

- Calibrated thermometer

- Microfuge with fixed rotor angle

- Graduated cylinders

- Biological safety cabinet (BSC)

Pg. 31 of 101



NiX-TB Mycobacteriology Laboratory Manual_Master_V5_15May2018

- 95°C water bath

- Micropipettors, 20-200 uL, 100-1000 pL
- Aerosol resistant tips (ART)

- 3 ml Pasteur Pipettes (Pastettes)

- 1.5 ml screw-cap Eppendorf tubes

- Appropriate Disinfectant

- Genolyse Lysis Buffer (A-LYS)

- Genolyse Neutralisation Buffer (A-NB)

Equipment and reagents not provided in the kits required for Amplification

- PCRtubes (DNase and RNase free)

- Dedicated Laboratory Gowns + hooks to hang the gowns on

- Nitrile disposable gloves (Small, Medium, Large)

- Cover Shoes

- Spray bottle for 1% freshly prepared sodium hypochlorite

- Spray bottle for 70% alcohol

- PCR Hood with UV-lamp

- Bacterial DNA extracts

- Aliguoted master mix

- Thermal Cycler (heating rate: 3°C/sec, cooling rate: 2°C/sec, precision: +/- 0.2°C)
- Micropipettes (P20, P200)

- Pipette stand

- Aerosol-resistant tips (ART)

- Discard container with plastic bag and 1% freshly prepared for sodium hypochlorite
- Medical waste box for contaminated material

- Marker Pen

Equipment and reagents not provided in the kits required for Detection

- Shaking water bath or TwinCubator

- Sterile water (molecular biology grade)

- Graduate cylinder

- Timer

- Tweezers

- Vortex

- Waste receptacles (including splash proof receptacle for liquids containing appropriate liquid disinfectant)
- Water bath or heating block (set to 95°C)

Process

Preparation of BSC

1. The BSC should be allowed to purge for 20 minutes prior to beginning work. Whilst the BSC is purging, the heating
block / water bath (filled with tap water) should be switched on and have reached the desired temperature of 95°C
before commencing the DNA extraction procedure. The temperature must be verified by placing a suitable
thermometer (up to 110°C), into the appropriate hole in the water bath.

2. Disinfect the BSC with the appropriate mycobactericidal disinfectant, followed by 70% ethanol.

3. Clean all surfaces, pipettes and tip boxes, with 1% sodium hypochlorite, followed by 70% ethanol.

Step One: DNA isolation from decontaminated sputum and from positive cultures
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DNA isolation is to be carried out inside a BSC, using the appropriate biosafety procedures and PPE

If using bacteria from sputum or grown in liquid media:

1. For each sample, label the sides of two 1.5 ml screw-capped Eppendorf tube(s) with the laboratory no. The first tube
will be used for the DNA extraction process and the second will receive the isolated DNA.

2. Using a 1-3 mL sterile, disposable Pasteur pipette, transfer 500ul of the decontaminated sputum into a labelled 1.5mL

screw cap tube; when using bacteria grown in liquid media, transfer 1mL.

Centrifuge for 10 minutes at 10,000 x g in a standard table top centrifuge with aerosol tight rotor.

Using a Pasteur pipette, carefully remove the supernatant. If the pellet has been aspirated, place the contents back

into the same tube and centrifuge again.

Discard supernatant into a 50 mL tube filled with 10 mL of 3.5-5% sodium hypochlorite.

Resuspend pellet in 100 ul Lysis Buffer (A-LYS) by vortexing. No clumps should be visible.

Incubate for 5 minutes at 95°C in a water bath. Briefly spin down.

Add 100ul Neutralisation Buffer (A-NB) and vortex sample for 5 seconds.

Spin down for 5 minutes at full speed in a standard table top centrifuge with an aerosol tight rotor.

10. Using a P200 micropipette and ART, immediately pipette 100 pl of the supernatant (which now contains the DNA)
slowly and carefully into the second labelled Eppendorf tube. Directly use 5ul of the supernatant for PCR. The
remainder of the sample should be stored at - 20°C. Switch off the heating block / water bath. If a water bath was
used, empty the contents thereof. Clean all surfaces, pipettes, tip boxes, storage boxes, etc. with 1% sodium
hypochlorite followed by 70% ethanol. Disinfect the BSC with the appropriate mycobactericidal disinfectant, followed
by 70% ethanol.

W

LN w;

If using bacteria grown on solid media:
1. Collect bacteria with an inoculation loop and suspend in 100 ul Lysis Buffer (A-LYS), vortex, and continue to steps 7-
10 above.

Alternative Step One: DNA isolation from positive cultures for speciation by GenoType MTBC (UCL Only)

1. When using bacteria grown on solid medium (LJ slopes), collect bacteria with an inoculation loop and suspend in

approximately 300 ul of water (molecular biology grade)

2. When using bacteria grown in liquid media, directly apply 1 ml into a suitable tube and spin down for 15 minutes in a
standard centrifuge tube with an aerosol tight rotor at approx 10000 x g. Discard supernatant and re-suspend the
bacteria in 100-300 pl of water (molecular biology grade) by vortexing.

Microfuge briefly after vortexing to ensure all liquid is in the bottom of the tube before heat killing (step 4).

Incubate bacteria from 1 or 2 for 30 min at 95°C (water bath).

Incubate for 15 minutes in an ultrasonic bath

Spin down for 5 minutes at full speed and directly use 5 ul of the supernatant for PCR. In case DNA solution is to be
stored for an extended time period, transfer supernatant to a new tube.

owunkWw

Step Two: Amplification

Observe the usual precautions for amplification set-up (see ‘Good laboratory practice when performing molecular
amplification assays’ at the end of this SOP). It is essential that all reagents and materials used in the set-up for DNA
isolation and amplifications are free from DNAses.

From this point on strictly follow the instructions provided by Hain Lifesciences for the selected LPA (PDF files of the
Instructions for Use provided by Hain with each kit are available as Appendices 2-6.

6.5.4. Quality Control

Each time the test is performed a positive and negative control must be run alongside samples.
e Positive control: A suspension (0.5 McFarland) of a MTB control strain (H37Rv/H37Ra) subjected to the 3 steps
mentioned above — DNA isolation (Genolyse or boiling/sonication), PCR amplification, and hybridization.
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e Negative control: molecular grade water subjected to the same 3 steps mentioned above.
Results of this QC are to be reported using NiX-TB Mycobacteriology Quality Manual Attachments L.

6.5.5. Documentation

Report test results either using LRF1, if it is a Screening specimen, or LRF3, if the visit required speciation (baseline or
Week 16 or beyond). Alternatively, lab-specific forms or LIMS may be used as long as the required fields (highlighted in
LRF1 and LRF3) are present and approved by the Sponsor.

A photocopy of Evaluation Sheet provided with the kit or local equivalent, with the developed strips (covered with a clear
adhesive tape) should also be kept along the result report form.

6.5.6. Good Laboratory Practice When Performing Molecular Amplification Assays
6.5.6.1. Introduction

This SOP describes key elements of how to organise facilities for polymerase chain reaction (PCR) testing including
workflow, reagents, consumables and staff within a molecular diagnostic laboratory.

The ability of PCR to produce large numbers of copies of a target sequence from minute quantities -sometimes single
copies - of DNA has provided the exquisite sensitivity that makes PCR a powerful diagnostic tool. However, this ability also
necessitates that extreme care be taken to avoid the generation of false-positive results.

False-positive results can result from sample-to-sample contamination and, perhaps more commonly, from the carry-over
of DNA from a previous amplification of the same target.

Careful consideration should be given to facility design and operation within clinical laboratories in which nucleic acid
amplification-based assays are performed. This document describes procedures that will help to minimise the carry-over
of amplified DNA.

6.5.6.2. General Considerations

Organisation of Work

Practise good housekeeping policy at all times. Do not keep tubes or reagents any longer than necessary. All reagents,
reaction tubes etc. should be clearly labelled. Records of batch numbers of all reagent batches used in individual assays
should be kept.

Avoid entering pre-amplification rooms immediately after working in rooms where products, cloned materials and
cultures are handled. If working with these materials is inconvenient or unavoidable, use of clean lab coats, gloves and
hand washing is necessary. Change gloves frequently.

Ensure that all equipment, including paper, pens and lab coats are dedicated for use only in that particular laboratory (i.e.
laboratory coat) for each of the PCR rooms. Workbooks and sheets that have been in contaminated areas shall not be
taken into clean PCR areas.

PCR reagents should be aliquoted to avoid excessive freeze-thawing and to protect stock reagents if contamination occurs.
Pulse centrifuge tubes before opening the reagents. Uncap and close tubes carefully to prevent aerosols.

Bench areas in PCR laboratories should be wiped daily with hypochlorite solution or 70% ethanol following use.

All new members of staff, visitors and students must be trained in use of the PCR facilities.
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6.5.6.3. Specimen Processing

Avoid molecular contamination problems of PCR through care (Good Laboratory Practice), being tidy and following the
unidirectional workflow (see below).

Physical Separation of Pre-PCR and Post-PCR Assay Stages
To prevent carry-over of amplified DNA sequences, PCR reactions should be set up in a separate room or containment
area from that used for post-PCR manipulations.

A complete separate set of necessary laboratory equipment, consumables, and laboratory coats should be dedicated for
the specific use of pre- or post-PCR manipulations according to the area designation. Care must be taken to ensure that
amplified DNA, virus cultures or DNA clones other than low copy number control material do not enter the ‘Pre-PCR area’.

Reagents and supplies should be taken directly from storage into the pre-PCR area and should never be taken or shared
with areas in which post-PCR analyses are being performed. Similarly, equipment such as pipettors should never be taken
into the containment area after use with amplified material.

The Unidirectional Workflow

Workflow between these rooms/areas must be unidirectional i.e. from clean areas to contaminated areas, but not from
contaminated areas to clean labs. Dedicated laboratory coats should be supplied for each area and gloves shall be changed
between areas.

Reagent Preparation Clean Room (DNA —Free Room)
It is very important to keep this room/area free of any biological material (this includes DNA/RNA extracts, samples, cloned
materials and PCR products).

Procedures carried out in this area include preparation and aliquoting of reagent stocks and preparation of reaction mixes
prior to the addition of the clinical nucleic acid. Aliquoting of primers and other reagents is recommended to minimise
any consequence of contamination and reduce assay downtime.

The Nucleic Acid Extraction Room

Extraction of nucleic acid from clinical samples must be performed in areas where PCR products and stocks of cloned
materials have not been handled. A second clean area is thus required for this purpose. The second area is where the
samples are processed, where the reverse transcriptase step of RT-PCRs is performed and where the extracted DNA or
cDNA and positive control is added to the PCR reaction mixes (previously prepared in the reagent preparation room).

Specimens for PCR should come directly from the clean specimen receipt room into the extraction laboratory; the samples
should never enter rooms where PCR products and cloned DNA are present.

The Amplification Room

The amplification room is the area in which the PCR machines are housed. It may also contain a containment area in
which, for nested PCRs, the second round reaction mixes are inoculated with the primary reaction product. Cloned DNAs
should not be brought into this area.

Where PCR machines are shared, a clear booking system is recommended to provide a cohesive system for the assays.
Individual users’ PCR programs in the thermocyclers should not be edited by other users (even temporarily) without
notification to the program owner.

The Product Analysis Room

This is the room in which post-PCR manipulations are performed (e.g. - agarose gel electrophoresis of products, PCR-ELISA
detection systems). This is a contaminated area and therefore no reagents, equipment, laboratory coats etc. from this
room should be used in any of the other PCR areas.
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Figure 5: Diagram Showing Work Flow in a PCR Laboratory

Reagent Specimen Beach ol Product

. . Set-up and :
Preparation Preparation Amplification Analysis

NOTE: Although four rooms are ideal, many laboratories only have two rooms available. Pre-PCR and extraction can
therefore be carried out within defined areas of a larger laboratory and amplification and product analysis are in a
second laboratory

6.5.6.4. References

Health Protection Agency National Standard Method ‘Good Laboratory Practice when Performing Molecular Amplification
Assays’ Issue no. 3 Issue Date 02.08.06
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6.6. SOP 6: GeneXpert MTB/RIF (or Xpert MTB /RIF)

6.6.1. Purpose

Used by the Study Laboratories as a rapid test for:

e Detecting MTBC bacteria on sputum samples at screening,

e Checking for rifampicin (R or RIF) resistance

e Confirmation of presence of MTBC bacteria on positive MGIT cultures at screening, Baseline and at/after Week 16.

NOTES:
e If Hain MTBDRplus is used (SOP 5) on screening specimens, do not perform GeneXpert.
e Only use GeneXpert for speciation of cultures if no other acceptable method (MPT64 Ag test or Hain LPA) is
available.
e Ensure the correct software version is used for the cartridge.

6.6.2. Principle

Xpert MTB/RIF is an automated test that uses semi-quantitative, nested real-time PCR for the simultaneous detection of
MTBC DNA an RIF resistance associated mutations in the rpoB gene in sputum samples (or cultures). The test requires no
other instrumentation other than the GeneXpert System and provide results within 2 hours.

Basic step by step instructions required to perform the test are detailed below. For a full description of the system,
protocol (e.g. preparing the cartridge) and QC procedures, as well as how to visualize figures and software settings see
the Xpert MTB/RIF System Operator Manual — Appendix 2 of this manual.

6.6.3. Procedure

Equipment and Reagents

- Autoclave bags

- Barcode labels for cartridge identification

- GeneXpert Dx System equipped with GXz1software (catalogue number varies by configuration):
0 GeneXpert instrument, computer, barcode wand reader, and Operator Manual

- Lockable container with appropriate disinfectant

- Micro tube 1.5 ml

- Rack able to hold 15 ml Falcon tubes

- Sterile Falcon tubes (16.5x120 mm, 15 ml)

- Sterile transfer pipettes (3.5 ml)

- Timer

- Vortex Mixer

- Xpert MTB /RIF kit (CGXMTB /RIF-10) [contains sufficient reagents to process 10 patient or quality-control specimens]

Process

Step One: Preparing the sputum sediments

1. Using a sterile transfer pipette, transfer 0.5 ml of re-suspended pellet (decontaminated sputum from SOP 2, not
untreated sputum sample) to a conical, screw-capped tube.

2. Add 1.5 ml of Xpert MTB/RIF Sample Reagent (SR) to the 0.5 ml of re-suspended sediment using a sterile transfer
pipette and shake vigorously 10 to 20 times (a single shake is one back-and-forth movement).

3. Incubate the specimen for 15 minutes at room temperature. Between 5 and 10 minutes of incubation, shake the
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specimen vigorously again 10 to 20 times. Samples should be liquefied with no visible clumps of sputum. Particulate
matter may exist that is not part of the sample.

Step Two: Preparing the cartridge

1.

Label each Xpert MTB/RIF cartridge with the laboratory accession number by writing on the sides of the cartridge or
attach ID label. Note: do not put the label on the lid or obstruct the existing 2D barcode on the cartridge.

Using the sterile transfer pipette provided with the kit, aspirate the liquefied sample into the transfer pipette until the
meniscus is above the minimum mark. Do not process the sample further if there is insufficient volume.

Open the cartridge lid and transfer sample into the open port of the Xpert MTB/RIF cartridge. Dispense sample slowly
to minimize risk of aerosol formation.

Close the cartridge lid and make sure the lid snaps firmly into place. Remaining liquefied sample may be kept for up
to 12 hours at 2-8°C should repeat testing be required.

Load the cartridge into the GeneXpert Dx instrument and start the test within 30 minutes of preparing the cartridge.

Step Three: Starting the test

1.

ounkwnN

10.

11.
12.

Before you start the test, ensure the system is equipped with the GX,; software AND the Xpert MTB/RIF assay is
imported into the software.

Turn on the computer, followed by the GeneXpert Dx instrument (if not already on).

On the Windows™ desktop, double-click the GeneXpert Dx shortcut icon.

Log on to the GeneXpert Dx System software using your user name and password.

In the GeneXpert Dx System window, click Create Test. The Scan Cartridge Barcode dialog box appears.

Scan the 2D barcode located on the Xpert MTB/RIF cartridge. The Create Test window appears. The software will
automatically fill the boxes for the following fields: Select Assay, Reagent Lot ID, Cartridge SN, and Expiration Date
based on the barcode information.

In the Sample ID box, scan or type the sample lab accession number. Cross-check to ensure it is typed or scanned
correctly. The sample ID/lab accession number is associated with the test results in the “View Results” window and
all generated reports.

Click Start Test. In the dialog box that appears, type your password.

Open the instrument module door with the flashing green light and load the cartridge.

Close the door. The green light will stop flashing and become steady once the test starts. When the test is finished,
the green light will turn off and the system will release the door lock.

Once the system releases the door lock at the end of the run, open the module door and remove the cartridge.

Used cartridges are considered capable of transmitting infectious agents. Dispose the used cartridges according to
your institution’s and country’s safety guidelines.

6.6.4. Quality Control

Each test includes a Sample Processing Control (SPC) and Probe Check Control(PCC):

Sample Processing Control (SPC):

Ensures the sample was correctly processed. The SPC contains non-infectious spores in the form of a dry spore cake
that is included in each cartridge to verify adequate processing of MTB. The SPC verifies that lysis of MTB has
occurred if the organisms are present and verifies that specimen processing is adequate. Additionally, this control
detects specimen associated inhibition of the real-time PCR assay. The SPC should be positive in a negative sample
and can be negative or positive in a positive sample. The SPC passes if it meets the validated acceptance criteria. The
test result will be “Invalid” if the SPC is not detected in a negative test.

Probe Check Control (PCC):

Before the start of the PCR reaction, the GeneXpert Dx System measures the fluorescence signal from the probes to
monitor bead rehydration, reaction-tube filling, probe integrity and dye stability. Probe Check passes if it meets the
assigned acceptance criteria.
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Incoming batches of Xpert MTB/RIF cartridges should be tested using a sample of cartridges and at least one known
positive and one known negative specimen, to ensure expected performance. If this QC fails, contact Cepheid Technical
Support.

6.6.5. Interpretation of Results

The results are interpreted by the GeneXpert DX System from measured fluorescent signals and embedded calculation
algorithms and will be displayed in the “View Results” window of the GeneXpert machine. An example of this is shown in

Figure 6 below.

Figure 6: Example of GeneXpert View
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The results are read from the Results Area as follows:
In the “Test Result” field two results (if applicable) will be noted:

The first result line (@ in Figure 6) will relate to whether MTB is detected or not.
The second result line (@ in Figure 6) will relate to the Rifampicin resistance result will be recorded, if MTB has been
detected.

In the “Ct column” (® in Figure 6) the starting concentration of the DNA template (sample) is displayed:

Quality Control is read:

Lower Ct values = a higher starting concentration;
Higher Ct values = a lower starting concentration.
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- Probe Check Control (PCC) Column (® in Figure 6) read via the Analyte Result Column.

MTB Detected
MTB target DNA is detected.

- MTBDetected - The MTB result will be displayed as High, Medium, Low or Very Low depending on the Ct value of the
MTB target present in the sample.

- Rif Resistance DETECTED, Rif Resistance NOT DETECTED, or Rif Resistance INDETERMINATE will be displayed only in
MTBDETECTED results and will be on a separate line from the MTBDETECTED result.

- Rif Resistance DETECTED; a mutation in the rpoB gene has been detected that falls within the valid delta Ct setting.

- Rif Resistance INDETERMINATE; the MTB concentration was very low and resistance could not be determined.

- Rif Resistance NOT DETECTED; no mutation in the rpoB gene has been detected.

- SPC- NA (not applicable); SPC signal is not required since MTB amplification may compete with this control.

- Probe Check - PASS; all probe check results pass.

MTB Not Detected

MTB target DNA is not detected, SPC meets acceptance criteria.

- MTB NOT DETECTED - MTB target DNA is not detected.

- SPC- Pass; SPC has a Ct valid range and endpoint above the endpoint minimum setting.
- Probe Check - PASS; all probe check results pass.

RIF Not Detected

RIF target DNA is not detected, SPC meets acceptance criteria.

- RIF NOT DETECTED - RIF target DNA is not detected

- SPC- Pass; SPC has a Ct valid range and endpoint above the endpoint minimum setting.
- Probe Check - PASS; all probe check results pass.

INVALID

Presence or absence of MTB cannot be determined, repeat test with extra specimen. SPC does not meet acceptance
criteria, the sample was not properly processed, or PCR is inhibited.

- MTBINVALID - Presence or absence of MTB DNA cannot be determined.

- SPC- FAIL; MTB target result is negative and the SPC Ct is not within valid range.

- Probe Check - PASS; all probe check results pass.

ERROR

- MTB - NO RESULT

- SPC-NO RESULT

- Probe Check - FAIL*; one or more of the probe check results fail.

*|f the probe check passed, the error is caused by a system component failure.

NO RESULT

- MTB - NO RESULT

- SPC-NO RESULT

- Probe Check - NA (not applicable)

Reasons to Repeat the Assay

Repeat the test using a new cartridge or initiate alternate procedures if one of the following test results occurs:

- An INVALID result indicates that the SPC failed. The sample was not properly processed or PCR was inhibited.

- An ERROR result indicates that the Probe Check control failed and the assay was aborted possibly due to the reaction
tube being filled improperly, a reagent probe integrity problem was detected, or because the maximum pressure limits
were exceeded or there was a GeneXpert module failure.
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- A NO RESULT indicates that insufficient data were collected. For example, the operator stopped a test that was in
progress.

- Rifampicin resistance is indeterminate.

6.6.6. Documentation

Report test results either using LRF1, if it is a Screening specimen, or LRF3, if the visit required speciation (baseline or
at/after Week 16). Alternatively, lab-specific forms or LIMS may be used as long as the required fields (highlighted in LRF
1 and LRF3) are present and they are approved by the Sponsor.
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6.7. SOP 7: Liquid Culture by Mycobacteria Growth Indicator Tube (MGIT)

6.7.1. Purpose

Used by the Study Laboratories for culture of sputum samples for:
e Definitive diagnosis of MTB (presence or absence in the sputum sample).
e Assessment of the bacterial load in the original sample by determining the time taken for culture tube to signal
positive (time-to-positivity, TTP; or time-to-detection, TTD) in a BACTEC MGIT instrument.

6.7.2. Principle

MGIT tubes contain a fluorescent compound embedded in silicone on the base of the tube. This complex is sensitive to
the presence of oxygen dissolved in the liquid medium during continuous incubation at 37°C. The instrument monitors
the tubes every hour for increasing fluorescence. The presence of fluorescence beyond a threshold identifies a tube as
positive. An instrument positive tube contains approximately 10° to 108 CFU/ml.

The usual ‘MGIT protocol’, and the one adopted in this study, lasts 42 days. A MGIT culture remaining negative for 42 days
and showing no other visible sign of growth is considered negative. And any culture flagged positive, must undergo
confirmatory ZN stain microscopy, blood agar culture (BAC) (and speciation if applicable).

6.7.3. Procedure

Refer to the manufacturer’s instructions for the overview of the MGIT instrument as well as detailed procedures (e.g.
MGIT tubes preparation, incubation conditions, uploading and unloading of the tubes in the instrument).

NOTES:

e Blood samples are not suitable for use in the MGIT system.

e MGIT tubes can be prepared in a BSC outside of the Containment Level 3 (CL3/BSL3) laboratory. Inoculation of
the MGIT tubes with sputum sediment and confirmatory testing of positive tubes must be carried out in the BSC
in a CL3/BSL3 lab.

e Prior to use, examine all tubes and vials for evidence of contamination or damage - in particular, dropped tubes
must be examined carefully for damage. Unsuitable or damaged tubes MUST be discarded.

e |n the unlikely event of a broken tube in the machine — close the drawer and turn off the machine, evacuate the
room. Local Health and Safety Guidelines should be followed for actions following a spill.

Equipment and Reagents

- BSC

- Benchguard (or alternative work surface protection)

- Appropriate PPE

- Mycobactericidal disinfectant (specified in local Health and Safety documentation)
- Ethanol 70%

- BACTEC MGIT 960 7 ml MGIT tubes

- MGIT PANTA

- MGIT Growth Supplement

- Graduated Plastic Pasteur Pipettes

- Discard bucket containing appropriate liquid mycobactericidal disinfectant
- Biohazard bags

- 1000 pL pipette and aerosol resistant tips

- Sterile, disposable 10 ml pipettes

- Markers
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Step One: Preparation of BSC and MGIT components

1.

Using absorbent cotton wool or paper towels, decontaminate the BSC with an appropriate mycobactericidal agent,
followed by 70% ethanol.

Place the necessary equipment, consumables and waste containers inside the BSC. Then, decontaminate these as well,
starting with the mycobactericidal agent, followed by 70% ethanol.

Place a clean Benchguard/ absorbent paper sheet (or alternative work surface protectant) inside the BSC.

Always ensure that the daily QC and maintenance of the instrument (see below) has been done and that the incubation
protocol is set for 42 days prior to placing the inoculated MGIT tubes into the BACTEC MGIT 960 instrument.
Reconstitute MGIT PANTA (Polymyxin B, Amphotericin B, Nalaxidic acid, Trimethoprim, Azlocillin) with 15 m of MGIT
OADC (Oleic Acid Albumin Dextrose Complex) Growth Supplement. Mix completely until dissolved. This supplement
mixture is stable for 5 days if stored at 2-8°C (write the date of reconstitution on the bottle to document this).

Step Two: Inoculation and incubation of the MGIT tubes

1.

For each specimen, label a MGIT tube with the patient number (or screening number if pre-enrolment) and the
laboratory accession number label. Record the MGIT tube number in the approved laboratory source documentation.
If working with a LIMS system, add an accession barcode label to each tube.

Add 0.8 ml of the supplements mixed above to each MGIT tube using a sterile pipette. Be careful to avoid
contamination. The mixed supplements should be added to the MGIT medium prior to inoculation of specimen in
MGIT tube. Do not add the mixed supplements after the inoculation of specimen.

Add 0.5 ml of a well-mixed, decontaminated and concentrated sputum specimen (SOP 3) to the appropriately labelled
MGIT tube. Immediately recap the MGIT tube tightly and mix well by inversion several times. Wipe the MGIT tube
with a paper towel soaked in disinfectant before removing it from the BSC. Use a separate graduated Pasteur pipette
or micropipette for each specimen. Dispose of waste pipette tips into the discard bucket containing mycobactericidal
disinfectant.

Store the remaining sputum sediment at 4°C for 10 days, until confirmed the MGIT tube is not contaminated.

The negative control from each batch of processed sputum samples should also be inoculated into a MGIT tube
(labelled with "negative’, the date and batch number), and details completed on the local source document.

Enter the tubes in the machine following procedures provided by the manufacturer (always scan the MGIT barcode
first and assign station through the <Tube entry> function).

NOTES:

e Do not place tubes without the instrument assigning a station.
e Do not remove tubes unless they are positive or out-of-protocol negatives (negative at 42 days)
e Do not re-assign tubes to a new station

Step Three: Removal and work-up of positive MGIT tubes

NOTE: Only discard positive MGIT tubes after autoclavation

Equipment and Reagents

BSC

Discard bucket containing mycobactericidal disinfectant (specified in local Health and Safety documentation)
Blood agar (BA) plate

10 ul loop

Plastic tube for centrifugation of sample

Glass microscope slide

Sterile Pasteur pipette and aerosol resistant tips.

LJ slope

37°Cincubator

Centrifuge/microfuge
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1. Remove the MGIT tubes from the machine according to manufacturer’s instructions.

NOTE: A positive tube can be re-entered in the machine for further incubation, but within 5 hours of removal. If the
tube is returned via the ‘tube entry’ operation (see manufacturer’s instructions), positive routines are reset, the start
of incubation is retained, and monitoring of the tube resumes.

2. For positive MGIT tubes, print out the ‘Unloaded Positives Report’ which records the date the tube flagged positive
and the number of days and hours taken to reach positivity (TTP).

3. Record the laboratory accession numbers of all unloaded tubes next to their corresponding results on the print outs.
The print outs must be signed and dated by the staff member unloading the tubes. Result sheets must be kept in an
unloaded positives folder or with the corresponding patient’s worksheets/LRFs.

4. For positive tubes, the following must be performed:

4.1. Blood Agar Culture (BAC) on all positive MGIT tubes:
a. Label one BA plate with the laboratory accession number and the patient number.
Vortex the MGIT tube well.
Inoculate the BA plate with liquid from the MGIT tube using a 10 L disposable loop, and incubate in a 37°C
incubator for 48 hours.
d. Inthe meantime, the MGIT tube must also be re-incubated. Return the tube to the MGIT machine or place it
in an incubator at 37°C.
e. Check for growth or contamination on the BA plate daily.
4.2. Perform ZN stain microscopy (SOP 4) on all positive MGIT tubes even if confirmed to be contaminated.
a. Using a Pasteur pipette or micropipette and ART, remove 50 puL of the MGIT culture and place onto a slide.
b. Heat fix, stain and examine the slide for the presence of AFB per SOP 4.
c. Although it is not necessary to semi-quantify the number of AFBs at this stage, describe the AFB identified in
the smear (i.e. typical or atypical morphology and whether cording is seen).
5. Once the results of the ZN and BAC become available, refer to the algorithm shown on Figure 7.
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Figure 7: Algorithm for Interpretation of Positive MGIT Cultures
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Step Four: Interpretation of results

BAC AFB (ZN smear) Result MGIT TTP
Negative and Present (positive) thisis | True Positive | and means | Valid
1. If the sample is from baseline or from Week 16 or beyond, perform speciation — depending upon the selected test —

see SOPs 5, 6 or 9.

2. If the MPT64 Ag Test is going to be performed, wait for 48-72 hours (from the time it signalled positive) before
removing the MGIT tube. This additional incubation time is recommended to increase the test sensitivity.
BAC AFB (ZN smear) Result MGIT TTP

Positive or Other* | and | Present or Absent thisis | Contaminated | and means Invalid

* Situations where BAC conclusion should be marked as Other:

a. BAC not done (e.g. test not set up, discarded before reading, result missing).
b. BAC s negative, but MGIT tube visibly contaminated with fungal or other microbial growth.
c. BACis negative, but evidence of fungal hyphae seen on ZN smear.

1. If the sample is confirmed as contaminated within the first 10 days of inoculation, the remaining sputum sediment
(from the original decontamination) stored at 4°C is to be retreated per SOP 3 and a new MGIT culture to be
inoculated.

2. If the contamination is confirmed after 10 days, the original sample will not be retreated and the overall result will be
recorded as contaminated.

3. If the culture is contaminated (BAC positive or other) but contains AFB (ZN positive) AND corresponds to a sample
from baseline or from week 16 or beyond, perform speciation.

BAC AFB (ZN smear) Result MGIT TTP
Negative and | Absent thisis | Possible and means | Confirm it is a true false

False Positive positive culture by checking
if there are no AFBs present.

Confirm it is a true false positive by performing the following:

1.

Examine the MGIT tube — record if is it turbid (in particular, if it shows a ‘typical turbidity’, i.e. breadcrumbs at the
bottom of the tube) or showing any evidence of microbial growth (MTB or any contaminant).
e Aclear tube may be a true false positive resulting from altered reagent pH.
Repeat the ZN smear a second time to double check for AFBs.
If AFBs are not detected in the second smear, re-incubate the MGIT tube for at least 3 days (in MGIT machine or
incubator) to allow further growth of any MTB present. After 3 days of additional incubation, repeat the ZN smear
again.
This time, prior to performing the ZN smear, centrifuge the MGIT tube as follows:
e If the centrifuge cannot accommodate MGIT tubes:
0 Inside the BSC, remove 1 ml of well mixed fluid from MGIT tube with a sterile Pasteur pipette into an

Eppendorf tube.
Spin the sample using a microfuge.
Remove most of the supernatant and re-suspend pellet in remaining fluid (about 250 pL).
Label a slide and prepare a smear with the resuspended pellet.

o OR
e If the centrifuge can accommodate MGIT tubes:

0 Spin MGIT tubes without decanting at 3,000 xg for 15 min.

0 Tip off all but 2 mL of the supernatant into a discard bucket containing appropriate disinfectant.

0 Resuspend the pellet in the remaining supernatant.

0 Label aslide and prepare a smear with the re-suspended pellet.

O OO
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Step Five: Storage/shipment for further investigations
Two samples must be stored for each isolate, one in 50% glycerol at -70°C to -80°C, and the other on a LJ slope. For the
preparation of cultures for storage/shipment, follow SOP 2. A record must be kept of all isolates in storage.

In addition, for select visits, additional LJ subcultures are to be made for shipping to the Central Laboratories — see SOP 2
for details.

Step Six: Removal and work-up of negative MGIT tubes

The threshold for tubes to be declared as negative in BACTEC MGIT 960 is 42 days. Any tube that has not flagged positive
prior to or at day 42 should be reported as a negative result. If a sample flags positive after 42 days, this must also be
reported as negative.

1. Remove the MGIT negative tubes from the machine according to manufacturer’s instructions.
2. Visually inspect all negative tubes. Any tube that appears to have growth must be processed as follows:
2.1.Perform ZN and BAC as described above for positive tubes.
2.2.Contact TB Alliance for instructions on how to report the results, if either AFB or another organism is detected.
3. Print the ‘Unloaded Negatives Report’, record the accession numbers of all unloaded tubes next to the results on the
print outs. The print outs must be signed and dated by the staff member unloading the tubes and must be kept either
in an unloaded negatives folder or with the patient’s worksheets.
4. Autoclave negative tubes prior to discarding.

6.7.4. Quality Control

New media and supplements

A MTB reference strain (H37Rv/H37Ra) is tested to ensure that the medium supports growth of mycobacteria

Procedure

1. Prepare a fresh culture of MTB (H37Rv/H37Ra)

2. Adjust the turbidity to 0.5 McFarland.

3. Dilute the 0.5 McFarland suspension as follows to obtain a 1:500 dilution:

e Add 1 ml of the suspension to 4 mL of sterile saline — Dilution 1 (1:5).

e Add 1 ml of Dilution 1 to 4 mL of sterile saline — Dilution 2 (1:50).

e Add 1 ml of Dilution 2 to 4 mL of sterile saline — Dilution 3 (1:500).

Prepare the MGIT tube following the normal MGIT culture procedure.

Label each tube with the date, expiry date and mark as ‘Control’.

Inoculate one MGIT tube from each new batch number with 0.5 mL Dilution 3.

The control tube should become positive within 6-10 days. If the QC tubes do not give the expected results do not
use the remaining tubes of the batch. Repeat the QC test and if fails, contact the manufacturer for troubleshooting.

Nouwue

Results of this QC are to be reported using NiX-TB Mycobacteriology Quality Manual Attachment Eiii.

MGIT maintenance must be performed daily and monthly, preferably before unloading or loading of tubes, and recorded
on Quality Manual Attachment J.

MGIT failure/breakdown lasting more than 24 hours:

Follow manufacturer’s instructions. Briefly, if power is lost for more than 24 hours remove all tubes and place in a 37°C
incubator. Read manually using an ultraviolet (UV) trans-illuminator (365 nm) or a Wood’s lamp with a long-wave bulb or
black-light (wear eye protection). Once the tubes are removed they must be read off-line daily throughout the 6 week
protocol. Tubes must not be returned to the MGIT instrument. Prepare smears and stain any positive tubes for
confirmation of AFBs. Before disposing of any negative tubes check for turbidity and perform Z-N microscopy to ensure
tubes are negative.
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If there is no access to a UV light, take a small sample using aseptic technique from the MGIT tube daily, make a smear
and perform Z-N staining. Calculate the TTP from the date the tubes were inoculated to the date the tubes were confirmed
positive/negative manually.

6.7.5. Documentation

The suggested LRF1 (for Screening samples) and LRF2 (Treatment and Follow-up samples) capture the information for
completing the eCRF fields (highlighted) related to MGIT culture and follow-up tests. Study Laboratories may use their
own forms or LIMS as long as these pieces of information are included and they are approved by the Sponsor.

NOTE: TTD/TTP should only be reported for cultures flagged positive, which are not found to be contaminated (BAC

negative), and AFB positive (ZN positive). In addition, if the visit requires speciation (SOP 9) wait for the result of this test
—in this case, only report the TTD/TTP the culture is found positive for MTBC.
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6.8. SOP 8: MPT64 Antigen Test

6.8.1. Purpose

Used by the Study Laboratories to rapidly identify the M. tuberculosis complex (MTBC) in acid-fast bacilli (AFB) positive
MGIT cultures.

6.8.2. Principle

The CE marked BD TBc ID, SD Bioline, or Capilia TB-Neo are all commercial variations of the same test, MPT64 antigen
assay (or MPT64Ag test), and all have been shown to be highly sensitive and specific in a number of studies conducted in
clinical settings. The MPT64Ag test is a lateral flow, immunochromatographic assay that detects MPT64 antigen, a
mycobacterial protein that is specifically secreted from MTBC while growing in culture. When a bacterial suspension is
added to the test device, the MPT64 antigen binds to anti-MPT64 antibodies conjugated to colloidal gold particles present
on the test strip, forming an antigen-antibody complex. This antigen-antibody complex then migrates across the test strip
to the reaction area, where it is captured by a second specific MPT64 antibody fixed to the membrane. If MPT64 antigen
is present in the sample, a colour reaction is produced by the labelled colloidal gold particles and is visualized as a pink (or
purple) to red line. An internal positive control is included to validate proper test performance. The test will detect the
following species of MTBC: M. tuberculosis, M. bovis, M. africanum, and M. microti.

In this study, the MPT64 Ag test will be used to differentiate MTBC from mycobacteria other than M. tuberculosis (MOTT)

in AFB positive MGIT cultures from Baseline (Day 1 or screening to week 4 if Day 1 is contaminated or negative) or
at/after Week 16 only. Also note that only one baseline sample requires speciation.

6.8.3. Procedure

To be performed inside a BSC using the appropriate biosafety procedures and PPE.

Equipment and Reagents

- BSC

- Appropriate PPE

- Mycobactericidal disinfectant

- Benchguard (or alternative work surface protection)
- Cotton wool or paper towels

- Biohazard bags

- Screw top bottle for waste

- Extraction buffer (commercially available or in-house prepared) — (KH,PQ,, NaCl, Tween 80)
- MPT64Ag test device

- 200 pL micropipette and sterile ARTs

- 10 plL sterile disposable loops

- Sterile 2 mL cryovials

Process

Ideally, test AFB smear-positive MGIT tubes within 2-3 days of instrument positivity.

If devices are refrigerated, bring to room temperature in the foil pouch prior to testing.
Remove the test device from the foil pouch and place on a dry, flat surface.

Label the device with the patient or screening number and laboratory accession number.
Vortex the tightly capped MGIT tube for 30 seconds to ensure the suspension is well- mixed.
Add 100 pl of liquid culture to the sample well.

Rk wn e
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6. Start timer for 15 minutes. As the test develops, a purple colour will migrate across the result window in the centre of
the test device.

7. Interpret the test result 15 minutes after sample application. Do not read the test after 60 minutes.

Result Interpretation

The tables below show the proper interpretation of each type of kit. Record the result on the local lab worksheet.

Table 8: Interpretation of the MPT64 Antigen Assays

SD Bioline TB Ag MPT64 (Configuration of cartridge is similar in the Tauns Capilia TB-Neo kit.)
1. Negative: only the Control Band ‘C’ appears (purple tored line) in the result | 78z mweTes *

window. . | ‘- 5

2. Positive: appearance of two colour bands (‘T" band and ‘C’ band) in the | magmeres L
result window, no matter which band appears first. | I ‘- &
-
3. Invalid result: if the control band is not visible in the result window after | = 1azweres B
performing the test, the result is considered invalid. . ‘- &
TE A MPTE4 T

BD TBcID
1. Negative: A pink/purple to red line forms only on the reading area |/~ )
labelled Control ‘C’. $ ﬁ
./
2. Positive: Pink/purple to red lines form on the reading areas 4 )
labelled Test ‘T’ and ‘C’ of the device. 'I(E @
./
3. Invalid result: If no line is observed on the reading area labelled |/~ Yo N\
[C], technical errors or product damage has occurred. In this case, C C
the test should be considered invalid and repeated using a new T D T Q
device.
o AN J
NOTES:
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o Ifthe MPT64Ag test is negative, but MTB is highly suspected — AFB microscopic morphology and isolate growth pattern
in MGIT are consistent with MTB — use a PCR-based test (GeneXpert; or Hain MTBDRplus, MTBDRsl/, MTBC or
Mycobacterium CM) to detect bacteria that may have a mutation in the MPT64 gene.

e |[f the rapid ID test is invalid: investigate causes for the invalid result and check the expiry date of kit,
decontaminating a heavily contaminated culture, etc.

6.8.4. Quality Control

Frequency:
- Each new lot or shipment of kits.

- Weekly, or with each batch of patient tests, if testing is performed less frequently.
Controls:
- Internal reagent control in device.
- Positive control: Culture of MTB reference strain (H37Rv or H37Ra) in MGIT broth.
- Negative control: Culture of a MOTT strain (e.g. a well characterized strain of M. avium complex) in MGIT broth
or broth from an uninoculated MGIT tube.
Acceptable results: Correct results as expected for all controls

- Internal control line is visible.
- MTB must result in a positive test.
- MOTT strain or uninoculated broth must result in a negative test.

Corrective actions: If any control result is unacceptable, do not report patient tests.

- Repeat test with new controls; if acceptable, repeat patient tests.
- If repeat results still unacceptable, notify supervisor immediately and investigate potential causes for failure.
- After investigation is complete and QC is acceptable, repeat patient tests and report results.

Results of this QC are to be recorded on the Nix-TB Quality Manual Attachment Evii.

6.8.5. Documentation

The suggested LRF3 captures the information for completing the eCRF fields (highlighted) related to speciation. Study
Laboratories may use their own forms or LIMS as long as these pieces of information are included and they are approved
by the Sponsor.
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6.9. SOP 9: DNA Extraction

6.9.1. Purpose

Used by the UCL Mycobacteriology Laboratory to extract DNA from the isolates from the baseline and first positive
culture at or after the end of treatment that is indicative of treatment failure or relapse/reinfection [confirmed positive
cultures at or after week 26 (6 month treatment arm)/week 36 (9 month treatment arm)].

The method described here is designed to yield microgram quantities of high molecular weight DNA suitable for
genotyping.

6.9.2. Principle

Although DNA can be extracted from M. tuberculosis (MTB) bacilli by a variety of methods, with a range of complexity, the
method described here is designed to yield high quality large fragment DNA from a colony pick. Using a combination of
enzymatic digestion and organic partition, colonies picked from the LJ slope yield nanogram to microgram quantities of
DNA. Following heat killing of the colonies, bacteria are digested first with lysozyme to breakdown the cell wall then with
proteinase K, which has further action on the cell wall but, importantly, digests any enzymes released by the lysed
bacterium, including DNases. MTB is lipid rich and so two rounds of detergent are used, first SDS and then CTAB. These
detergents have action on molecules with different charges thus affecting different cell wall components. EDTA is used to
chelate Mg*? and Ca*?ions, inhibiting DNase activity, similarly high salt concentrations inhibit DNA-enzyme binding. Finally,
organic solvents are used to partition the DNA to an aqueous phase, leaving lipids and proteins in the organic phase. The
aqueous phase is then concentrated using isopropanol, this concentrates the DNA and removes excess salt. Isopropanol
is used in preference to ethanol as a lower volume for precipitation can be used (1:1 rather than 2:1).

6.9.3. Procedure
6.9.3.1. Isolation of genomic DNA from M. tuberculosis

Equipment/Reagents

- Biological Safety Cabinet

- Waterbath or heating blocks (80-95°C, 60-65°C and 37°C)
- 10 ulloops

- 1.5 ml screw-capped Eppendorf tubes with rubber ‘O’ ring seal
- 1000 pl pipette and aerosol resistant tips

- 200 pl pipette and aerosol resistant tips

- Tris-EDTA (TE) buffer

- Microfuge

- 10 mg/ml lysozyme

- 10% Sodium dodecyl sulphate (SDS)

- 10 mg/ml Proteinase K

- 5M Nacl

- Cetyl trimethylammonium bromide (CTAB)

- Chloroform

- Isoamylalcohol

- Sterile DNAase-free 1.5 ml eppendorf tubes

- 70% ethanol

- Isopropanol

- -20°Cfreezer

- 4°Crefrigerator
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Preparation of extraction reagents

Lysozyme solution: 10 mg/ml.
Store in small aliquots at -20°C. Use a new aliquot each time, do not re-freeze. Any remaining reagent should be discarded.

10% SDS
Add distilled water to 10 g of SDS to make up 100 ml of total solution. . Dissolve by heating at 65 °C for 20 min. Do not
autoclave. Store at room temperature for no longer than 1 month

Proteinase K: 10 mg/ml.
Store in small aliquots at -20 °C. Use a new aliquot each time, do not re-freeze. Any remaining reagent should be discarded.
Unless stated otherwise on manufacturing guidelines.

5M NaCl
29.2 g NaCl/100 ml distilled water. Heat to 65°C and mix until dissolved (this may take hours). Autoclave at 121°C for 20
minutes. Store at room temperature for no longer than 1 year.

CTAB/NaCl (10% CTAB in 0.7 M NaCl)

Dissolve 4.1 g NaCl in 80 ml distilled water. While stirring, add 10 g CTAB. If necessary, heat solution to 65 °C Adjust the
volume to 100 ml with distilled water and autoclave at 121°C for 20 minutes. Store at room temperature for no longer
than 6 months.

Chloroform/isoamylalcohol (24:1)
Mix 1 part of isoamylalcohol with 24 parts of chloroform. Mix thoroughly by shaking vigorously for 5 seconds. Store in
cool, dark, ventilated place, use within 6 months or by expiry date indicated.

70% Ethanol
70 ml 100% ethanol in 30 ml distilled water, store at -20°C.

Process

Vortexing is not recommended at any stage of the extraction as this causes DNA shearing. All steps, until after the heat
killing of MTB culture (step 6) and briefly centrifuging the tubes (step 7) must be carried out in an appropriate BSC inside
a BSL/CL-3 Laboratory.

Fill the waterbath with tap water and set for 80°C. If a waterbath is unavailable use 95°C heating block

Label sufficient 1.5mL screw capped tubes containing ‘O’ rings with patient number and laboratory accession number.

Aliguot 400pL volumes of 1x Tris-EDTA (TE) buffer into the tubes using aerosol resistant tips.

From LJ slopes with good growth, take all organisms using a 10 ul loop and emulsify them in the appropriate tubes

containing the TE buffer taking care not to create splashes or aerosols.

5. Pulse down the tubes in the microfuge using the aerosol-containing rotor for 5 seconds to ensure that all organisms
are at the bottom of the tube, and unload the rotor in the BSC.

6. Place the tubes in a suitable rack and heat-kill in the waterbath/heating block at 80-95°C for 30 minutes or as specified
by the local health and safety guidelines.

7. Pulse down the tubes, as above. Tubes can now be removed from the Containment Level 3 Laboratory, unless
otherwise stated in local Health and Safety documentation

8. Add 50uL 10mg/mL lysozyme and mix gently with the pipette. Incubate at 37°C in the waterbath, incubator or heating
block overnight (if overnight is not possible at least one hour is required).

9. Set the waterbath to 65°C or switch on 60°C heating block. Pre-warm the CTAB/NaCL to 60-65°C.

10. Add 70uL 10% SDS and 5uL 10mg/ml proteinase K. Mix gently with the pipette and incubate at 60-65°C for 10 minutes.

11. Add 100puL 5M NaCl to each tube.

12. Add 100uL CTAB/NaCl (pre-warmed to 60-65°C). Mix gently with the pipette and incubate at 60-65°C for 10 minutes.

bl S
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13.
14.
15.

16.
17.

18.
19.
20.
21.

22.

Switch off and empty the waterbath.

Add 750uL chloroform/isoamylalcohol (24:1 v/v). Mix by inversion.

Place into correctly labelled 1.5ml universal tubes. Microfuge at 10,000 g for 5 minutes. Ensure the opening of the lids
face inwards to develop a clear pellet.

Label sterile DNAase free 1.5mL Eppendorf tubes and aliquot 450uL volumes of ice-cold isopropanol to each.
Transfer the aqueous supernatants into the Eppendorf tubes containing isopropanol. Take care not to disturb the
interface. Mix by gentle inversion.

Place at -20°C for 30 minutes. Also place a glass container of 70% ethanol at —20°C.

After at least 30 minutes, microfuge at 10 000 g for 15 minutes at room temperature.

Remove the supernatants and wash the pellets with 1mL ice-cold 70% ethanol. Invert gently.

Microfuge at 10 000 g for 5 minutes at room temperature. Remove and discard as much of the ethanol as possible.
Lay or tilt the tubes with open lids to allow the pellets to air-dry (at least 15 min).

Rehydrate the pellets in approx. 100uL (depending on pellet size) molecular grade water (or TE buffer with a maximum
concentration of 0.1mM EDTA) overnight at 4°C (or 1 hour at 65 °C).

6.9.3.2. Estimation of DNA concentration

DNA concentration in each of the samples will be estimated by both of the methods detailed below to ensure the quantity
and quality is sufficient for WGS analysis.

Estimation of DNA Concentration Using Nanodrop

Equipment/Reagents

NanoDrop Spectrophotometer

BM compatible PC (see NanoDrop user’s manual for computer requirements, software installation and set-up)
2 ul Pippette with appropriate tips

Soft laboratory wipe/tissue

De-ionised water

Tris-EDTA (TE)

Process

1.

10.
11.

12.

Install software onto your computer and attach USB cable between the NanoDrop and PC (as described in the User’s
Manual).

To measure nucleic acid concentration and quality select the ‘Nucleic Acid” application module.

Follow instructions by loading 1 pl distilled or PCR grade water sample to initialize the instrument. Wipe pedestals
clean (using lint-free tissue).

Select sample type ‘DNA-50’ for double stranded DNA (default). Enter sample ID if appropriate.

Always perform a blank run before testing DNA samples (this will ensure the instrument is working properly and the
pedestal is clean).

With the sampling arm open, pipette 1 pl molecular grade water (or TE buffer with a maximum concentration of
0.1mM EDTA if this was used to rehydrate the DNA) onto the lower measurement pedestal.

Close the sampling arm and click on the ‘Blank’ button.

When the measurement is complete, wipe the blanking buffer from both pedestals using a laboratory wipe (lint-free
tissue).

Analyse an aliquot of the blanking solution as though it were a sample. This is done by using the ‘Measure’ button
(F1). The result should be a spectrum with relatively flat baseline. Wipe the blank from both the upper and lower
pedestal surfaces and repeat the process until the spectrum is flat.

Clean the pedestals by wiping with a laboratory cloth.

Pipette 1 ul of sample DNA onto the lower measurement pedestal (if you are unsure about your sample or your
pipettor accuracy, a 1.5 — 2 pl sample is recommended to ensure the liquid sample column is formed and the light
path is completely covered by sample).

Make sure the sample type is DNA-50 and enter any sample ID details.
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13. Click ‘Measure’.

14. Repeat for any other samples, wiping the pedestals in between samples.

15. The results should save automatically and at the end of the set of samples click ‘Show Report’. This can then be printed
and saved. Alternatively, record the DNA concentration and the 260/280 ratio in the table provided.

16. Clean after use by wiping with 70% ethanol followed by distilled water.

Estimation of DNA Concentration Using the Qubit Fluorometer

The Qubit dsDNA Assay Kits are designed for accurate DNA quantification and are highly selective for double-stranded
DNA (dsDNA) over RNA.

Equipment/Reagents
- Qubit® dsDNA Assay BR Kit. This is the broad range (BR) kit with quantitation range of 2-1000ng. Note: The high
sensitivity (HR) kit (quantitation range of 0.2-100ng) can also be used if required.
O Qubit® dsDNA BR Reagent (Component A)
0 Qubit® dsDNA BR Buffer (Component B)
O Qubit® dsDNA BR Standard #1 (Component C)
O Qubit® dsDNA BR Standard #2 (Component D)
- Disposable plastic container for mixing the Qubit® working solution
- Thin-wall, clear, 0.5ml PCR tubes. Acceptable tubes include Qubit® assay tubes (Life Technologies Cat No. Q32856) or
Axygen® PCR-05-C tubes (VWR Cat No. 10011-830).
- Qubit Fluorometer (2.0)

Storage of reagents: The Qubit® dsDNA BR Reagent and Buffer must be stored at room temperature (22-28°C) and the
Qubit® DNA standards must be stored at 4°C. The Qubit Reagent must be protected from light. When stored as directed
kits are stable for 6 months.

Process

1. Set up the required number of 0.5ml tubes for the samples and standards (2 tubes) and label the lids with the sample
Laboratory Accession Number (LAN).

2. Prepare Qubit® working solution by diluting the Qubit® dsDNA BR Reagent 1:200 in the Qubit® dsDNA BR Buffer in a
clean plastic tube. The final volume in each tube is 200ul I, so prepare enough working solution for all the samples
and the two standards. For example, for 8 samples and 2 standards make 2ml of working solution by diluting 10 pl |
of reagent into 1990ul of buffer.

3. Add 190 pl of Qubit® working solution to each of the standard tubes, then add 10ul of each Qubit® standard to the
appropriate tube and mix by vortexing for 2-3 seconds. Be careful not to create bubbles.

4. Add Qubit® working solution to individual sample tubes so that the final volume including the sample is 200 pl. The
volume of the sample can be between 1-20 pl, so the volume of working solution can be adjusted accordingly.

5. Add each sample to the appropriate assay tubes and mix by vortexing for 2-3 seconds.

6. Allow all tubes to incubate at room temperature for 2 minutes - the samples are now ready to be read on the
fluorometer.

7. On the home screen of the Qubit® Fluorometer, press DNA and then select dsDNA Broad Range as the assay type.
The standards screen is displayed.

8. Press Yes to read the standards. Insert the tube containing Standard #1 into the sample chamber, close the lid and
press Read. When the reading is complete (~3 seconds) remove the standard. Insert the tube containing Standard
#2 into the sample chamber, close the lid and press Read. When the reading is complete, remove the standard. When
the calibration is complete the instrument displays the Sample screen.

9. Insert a sample tube into the sample chamber, close the lid and press Read. When the reading is complete (approx.
3 seconds) remove the tube. The instrument displays the results on the screen. The first value displayed is the
concentration in the assay tube.

10. To find out the concentration in the original sample, press Calculate Stock Conc. The Dilution Calculator Screen is
displayed. Select the volume of the sample that you added to the assay tube, once selected the Qubit® Fluorometer
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calculates the original sample concentration using the volume and the measured assay concentration. Record this
concentration in the table provided in the NiX-TB Quality Manual Attachment M.

11. Press Read Next Sample, and repeat steps 9 and 10 for all remaining samples.

See SOP 13 for further details on sample shipment and WGS analysis.
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6.10. SOP 10: Drug Susceptibility Testing (DST) by Mycobacteria Growth Indicator Tube (MGIT)

6.10.1. Purpose

Used by the UCL Mycobacteriology Laboratory for Drug Susceptibility Testing (DST) for streptomycin (S), isoniazid (1),
rifampicin (R), ethambutol (E), moxifloxacin (M), kanamycin (K) and pyrazinamide (Z).

DSTto S, |, R, E, M and K is performed using the Bactec MGIT 960 SIRE kit. Whereas DST to Z is performed using the Bactec
MGIT 960 PZA kit. Moxifloxacin will be tested at two concentrations, 2ug/ml and 0.5ug/ml, although only the result from
the testing at 0.5pug/ml will be entered into the eCRF.

Susceptibility testing will be performed on pre-treatment isolates from the baseline (Day 1 or Screening to week 4, if Day
1 cultures are negative or contaminated) and the isolates from patients suspected of failure or relapse after treatment (a
positive culture at or after week 24 [6 month treatment arm)/week 36 (9 month treatment arm) and any new positive
culture thereafter] in order to identify the presence of resistance to any of the study drugs.

NOTE: Prior to any drug susceptibility testing (DST), a HAIN MTBC assay (SOP 5) is performed at the UCL Central
Mycobacteriology Laboratory to confirm the presence of MTB complex (MTC). If the HAIN test does not confirm MTC, the
local laboratory will be contacted, and a new culture will be sent.

6.10.2. Principle

Susceptibility testing in the MGIT 960 system is based on the same principles as isolation from sputum (detection of
growth). DST is performed using an AST (antibiotic susceptibility testing) set, which consists of a Growth Control tube and
one tube for each drug, as well as a bar-coded tube carrier that holds the set. A known concentration of drug is added to
a MGIT tube, along with the specimen, and growth is compared with a drug-free control of the same specimen. If the
drug is active against the mycobacterial isolate (isolate susceptible), growth will be inhibited, and fluorescence will be
suppressed in the drug-containing tube; meanwhile, the drug-free control will grow and show increasing fluorescence. If
the isolate is resistant, growth and its corresponding increase in fluorescence will be evident in both the drug-containing
and the drug-free tube. The growth rate of the test isolate is compared in the presence and in the absence of antibiotics.
An isolate is determined resistant if 1% or more of the test population grows in the presence of the critical concentration
of the drug.

6.10.3. Procedure

Equipment/Reagents

- Biological Safety Cabinet

- Discard bucket containing appropriate liquid disinfectant (specified in local Health and Safety documentation
- 7ml MGIT tubes

- BD SIRE MGIT kit reagents

- BD Moxifloxacin HCl lyophilised powder

- BD Kanamycin sulphate lyophilised powder

- BD BACTEC MGIT supplement (for SIRE and PZA drug kits)
- McFarland standards

- pl000 and p200 pipettes and aerosol resistant tips

- Sterile saline

- Blood agar plates

- Glass slide

For DST from LJ slopes:
- Middlebrook 7H9 broth
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- Capped sterile tube containing glass beads
- Vortex

6.10.3.1. Preparation of drug stocks for susceptibility testing

Drug stocks and preparation of MGIT tubes can be carried out outside of the CL3/BSL3 laboratory.

Table 9: Preparation of DST Drug Stock Solutions

TASK | INSTRUCTIONS

*NOTE — the following may be reconstituted with different volumes. Failure to use the appropriate volume of sterile
distilled/deionised water for reconstitution of the drugs will invalidate these tests

Prepare  BACTEC™ | ¢ Reconstitute each BACTEC™ MGIT™ 960 SIRE Kit Streptomycin lyophilised drug vial with 4

MGIT™ 960 SIRE Drug ml of sterile distilled/deionised water to make a stock solution of 83pg/ml.

Kit e Reconstitute each BACTEC™ MGIT™ 960 SIRE Kit Isoniazid lyophilised drug vial with 4 ml
of sterile distilled/deionised water to make a stock solution of 8.3ug/ml.

e Reconstitute each BACTEC™ MGIT™ 960 SIRE Kit Rifampicin lyophilised drug vial with 4 ml
of sterile distilled/deionised water to make a stock solution of 83pug/ml.

e Reconstitute each BACTEC™ MGIT™ 960 SIRE Kit Ethambutol lyophilised drug vial with 4
ml of sterile distilled/deionised water to make a stock solution of 415ug/ml.

Prepare BACTEC e Reconstitute each BACTEC™ MGIT™ 960 PZA drug vial with 2.5 ml of sterile

MGIT 960 distilled/deionised water to make a stock solution of 83pug/ml.

Pyrazinamide Kit

Prepare BD e Reconstitute each BD Moxifloxacin Hydrochloride drug vial with 3 ml of sterile

Moxifloxacin HCI distilled/deionised water to make a stock solution of 166pg/ml. This will be used for the
Moxi-2ug/ml set, for the Moxi-0.5 pug/ml this will be diluted 1:4 in sterile distilled/deionised
water.

Prepare BD e Reconstitute the BACTEC™ MGIT™ 960 Kanamycin lyophilised drug vial with 4 ml of sterile

Kanamycin Sulphate distilled/deionised water to make a stock solution of 207.5ug/ml.

NOTE: On receipt of SIRE and PZA kit reagents and moxifloxacin and kanamycin powder, store the lyophilised drug vials
at 2 - 8°C. Once reconstituted, the antibiotic solutions should be aliquoted out and may subsequently be frozen and
stored at -20°C or colder for up to six months but must not exceed the original expiry date of the kit/vial. Once thawed,
use immediately. Discard any unused portions.

6.10.3.2. Preparation of MGIT tubes for DST testing

ADD Epi centre info here —for SIRE, K, M.

For the MGIT DST, the drugs can be set up as 4 individual sets each with a growth control (SIRE, M, K, and Z) using the 5-
and 2- tube carrier sets as outlined below. MGIT DSTs may also be performed via the EpiCenter software (a user interface
for the MGIT instrument) including the TB eXiST (TB eXtended Susceptibility Testing) module, as is done for the MIC testing
(see SOP 11). Using TBeXiST it is possible to extend susceptibility testing to all MTB isolates against primary drugs. For
example, some MDR-TB and XDR strains are slow growing and therefore may not reach the completed threshold within
the 13 days required for the growth control (GU>400) for automatic DST interpretation in the MGIT using the carrier sets,
giving an x200 readout. TBeXiST can be used for SIRE, K, M-2 and M-0.5 as one set with a single growth control, and if
required can be combined with the MIC testing so that these DSTs and MICs are performed in a single experiment with
one growth control (up to 50 drug tubes can be set up with a single growth control). For pyrazinamide, this requires
different tubes and supplement, so needs to be set up as an independent experiment with a separate growth control.
This should be done routinely using the carrier sets, but it is acceptable to use the TBeXiST if the standard test fails due to
slow growth outside the acceptable window (>21 days). For information about labelling and loading MGIT tubes into
MGIT using the EpiCenter and TBeXiST software, refer to SOP11, and associated user guides — ‘Registering TBeXiST MGIT
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tube for MIC-DST Users Guide’ and ‘Interpretation and Reporting of MIC-DST in TBeXiST Users Guide’. The drug
concentrations selected must be those detailed in Table 10.

Preparation of the drug sets using AST carrier sets:
For preparation of SIRE set:

1.

O N U

Label five 7 mL MGIT tubes for each test isolate with the appropriate laboratory accession label and the patient study
number. In addition, label tubes with one of each of the following: GC (Growth Control), STR (streptomycin), INH
(isoniazid), RIF (rifampicin), EMB (ethambutol).

Place the tubes in the correct sequence in the 5 tube AST set carrier (see BACTEC MGIT 960 User’s Manual, AST
Instructions).

Aseptically add 0.8 ml of BACTEC MGIT SIRE Supplement to each SIRE tube. It is important to use the supplement
supplied with the kit.

Aseptically pipette 100 pl of 83 pg/mL MGIT STR solution to the appropriately labelled MGIT tube.

Aseptically pipette 100 pl of 8.3 pg/mL MGIT INH solution to the appropriately MGIT tube.

Aseptically pipette 100 pl of 83 pg/mL MGIT RIF solution to the appropriately MGIT tube.

Aseptically pipette 100 pl of 415 pug/mL MGIT EMB solution to the appropriately labelled MGIT tube.

Itis important to add the correct drug to the corresponding tube. No antibiotics should be added to the MGIT GC tube.

For preparation of the moxifloxacin 2ug/ml set:

1.

Label two 7mL MGIT tubes for each test isolate with the appropriate laboratory accession label and the patient study
number. In addition, label tubes with one of each of the following: GC (Growth Control) and MOX-2

Place tubes in the correct sequence for the 2 tube AST set carrier (see BACTEC MGIT 960 User’s manual, AST
instructions)

For moxifloxacin set, the tubes and supplement from the BD SIRE set can be used. Aseptically add 0.8ml of BACTEC
MGIT SIRE supplement to each tube.

Aseptically pipette 100ul of 166ug/ml MGIT MOX solution to the appropriately labelled MGIT tube.

No antibiotics should be added to the MGIT GC tube.

For preparation of the moxifloxacin 0.5ug/ml set:

1.

Label two 7mL MGIT tubes for each test isolate with the appropriate laboratory accession label and the patient study
number. In addition, label tubes with one of each of the following: GC (Growth Control) and MOX-0.5
Place tubes in the correct sequence for the 2 tube AST set carrier (see BACTEC MGIT 960 User’s manual, AST
instructions)
For moxifloxacin set, the tubes and supplement from the BD SIRE set can be used. Aseptically add 0.8ml of BACTEC
MGIT SIRE supplement to each tube.
Dilute the 166ug/ml MGIT MOX solution 1:4 in sterile distilled/deionised water (e.g. 100pl drug stock solution and
300ul of water).
Aseptically pipette 100ul of the new drug solution to the appropriately labelled MGIT tube.
No antibiotics should be added to the MGIT GC tube.

For preparation of the kanamycin set:

1.

Label two 7mL MGIT tubes for each test isolate with the appropriate laboratory accession label and the patient study
number. In addition, label tubes with one of each of the following: GC (Growth Control) and K (kanamycin)

Place tubes in the correct sequence for the 2 tube AST set carrier (see BACTEC MGIT 960 User’s manual, AST
instructions)

For kanamycin set, the tubes and supplement from the BD SIRE set can be used. Aseptically add 0.8ml of BACTEC
MGIT SIRE supplement to each tube.

Aseptically pipette 100ul of 207.5ug/ml MGIT K solution to the appropriately labelled MGIT tube.

No antibiotics should be added to the MGIT GC tube.

For preparation of the pyrazinamide set:

1.

Label two 7mL PZA MGIT tubes for each test isolate with the appropriate laboratory accession label and the patient
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study number. In addition, label tubes with one of each of the following: GC (Growth Control) and PZA (pyrazinamide)

2. Place tubes in the correct sequence for the 2 tube AST set carrier (see BACTEC MGIT 960 User’s manual, AST
instructions)

3. Aseptically add 0.8mL of BACTEC MGIT PZA supplement to each PZA tube. It is important to use PZA tubes and
supplement as the pH of the medium is lower (pH 5.9)

4. Aseptically pipette 100ulL of 8000ug/ml MGIT PZA solution to the appropriately labelled MGIT tube.

5. No antibiotics should be added to the MGIT GC tube.

Table 10: Working concentrations of DST Drugs

Drug Concentration of drug after Volume added to Final
reconstitution MGIT tubes for test | concentration in
MGIT tubes

MGIT STR 83ug/ml 100ul 1.0pg/ml
MGIT INH 8.3ug/ml 100ul 0.1ug/ml
MGIT RIF 83ug/ml 100ul 1.0ug/mli
MGIT EMB 415ug/ml 100ul 5.0ug/ml
MOX -2 166ug/ml 100ul 2.0pug/ml
MOX -0.5 41.5 pg/ml* 100ul 0.5 pg/mi
KAN 207.5ug/ml 100ul 2.5ug/ml
PZA 8000ug/ml 100ul 100pg/ml

*This concentration is achieved by a 1:4 dilution of the stock solution prepared for MOX-2

6.10.3.3. Using inoculum from positive MGIT — carried out in BSC in CL3/BSL3 laboratory

Once a MGIT tube has become positive it must be used for DSTs within the appropriate timeframe (1-5 days). The
concentration of the inoculum is critical to the correct performance of susceptibility testing and the following instructions
must be adhered to strictly.

On the day the MGIT flags positive (day 0), the culture should be identified as a PURE growth of M. tuberculosis and tube
should be re-incubated for a minimum of one day (day 1). This can be in the MGIT machine or in a separate 37C incubator.

Day 1 and Day 2 — the growth in the tube can be used directly. Glass beads should be used to break up the clumps in the
MGIT culture and obtain a uniform bacterial suspension. Pre-prepared sterile glass beads (minimum 4 beads, 5 mm
diameter) in saline (3 ml) are used. Remove the saline by pipetting and pour all the beads into the MGIT tube. Mix well
by vortexing to break up clumps as much as possible (between 2 and 10 minutes) and let any remaining clumps settle out
for 30 minutes. Use the supernatant undiluted.

Days 3, 4 and 5 — the growth in the tube should be diluted before use. Vortex the MGIT culture with beads as described
above and leave for 30 minutes for any remaining clumps to settle out. Dilute 1 ml of supernatant in 4 mL of sterile saline
(1:5 dilution). Use this diluted culture for the DST drug tubes.

>5 Days — subculture into a new MGIT tube and wait for this to flag positive. Treat as above and use within 5 days to set
up the DST.

NOTE: Cultures grown in liquid or solid media can be used to prepare a seed MGIT tube. When positive, the seed MGIT
can then be used to prepare the inoculum as described above. From a liquid culture, a 1:100 dilution should be made of
the broth, and 500l added to the seed MGIT tube. For solid media, a loop of growth scraped from the slope or plate
should be added to the seed MGIT tube. After incubation, the TTP of the seed MGIT tube must be 4 days or more for use
as a DST inoculum. If the seed tube becomes positive in 4 days or less, a new seed tube should be prepared.
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6.10.3.4. Using an inoculum from LJ slope — carried out in BSC in CL3/BSL3 laboratory

1.

All preparations must be made from the pure cultures of MTB. The isolate must be confirmed, by appropriate
identification techniques.

Add 4 mL of Middlebrook 7H9 Broth (or BBL MGIT broth) to a 16.5 x 128 mm sterile tube with cap containing 8 — 10
glass beads.

3. Scrape with a sterile loop as many colonies as possible from growth no more than 14 days old, trying not to remove
any solid medium. Suspend the colonies in the Middlebrook 7H9 Broth.

4. Vortex the suspension for 2 — 3 min to break up the larger clumps. The suspension should exceed a 1.0 McFarland
standard in turbidity.

5. Let the suspension sit for 20 min without disturbing.

6. Transfer the supernatant fluid to another 16.5 x 128 mm sterile tube with cap (avoid transferring any of the sediment)
and let sit for another 15 min.

7. Transfer the supernatant fluid (it should be smooth, free of any clumps) to a third 16.5 x 128 mm sterile tube. NOTE:
The organism suspension should be greater than a 0.5 McFarland standard at this step.

8. Adjust suspension to a 0.5 McFarland standard by a visual comparison with a 0.5 McFarland turbidity standard. Do
not adjust below a 0.5 McFarland Standard.

9. Dilute 1 mL of the adjusted suspension in 4 mL of sterile saline (1:5 dilutions).

6.10.3.5. Growth Control tube preparation and inoculation — carried out in a BSC in CL3/BSL3 laboratory

For SIRE, MOX and KAN Growth Control Tubes:

1.

Aseptically pipette 0.1 ml of the organism suspension (used to inoculate drug tubes) into a total of 10mL of sterile
saline to prepare the 1:100 GC suspension (1% growth control).

Mix the GC suspension thoroughly.

Inoculate 0.5mL of the 1:100 GC suspension into the MGIT tubes labelled “GC”, using a micropipettor and aerosol
resistant tips. Dispose of pipette into discard pot of liquid disinfectant

For PZA Growth Control Tubes:

1.

Aseptically pipette 0.5 ml of the organism suspension (used to inoculate drug tubes) into a total of 4.5 mL of sterile
saline to prepare the 1:10 GC suspension (1% growth control).

2. Mix the GC suspension thoroughly.

3. Inoculate 0.5 ml of the 1:10 GC suspension into the MGIT tubes labelled “GC”, using a micropipettor and aerosol
resistant tips. Dispose of pipette into discard pot of liquid disinfectant

4. Spread 0.1mL of the organism suspension to a BAP.

5. Enclose the blood agar plate in a plastic bag.

6. Incubate at 35-37°C.

7. Check the blood agar plate at 48 hours for bacterial contamination. If the blood agar plate shows no growth, then
allow AST testing to proceed. If the blood agar plate shows growth, discard the AST set (refer to the BACTEC MGIT
960 User’s Manual, AST Instructions) and repeat testing with pure culture.

6.10.3.6. Inoculation of tubes containing test drugs — carried out in BSC in CL3/BSL3 laboratory

1. Aseptically pipette 0.5 ml of the organism suspension into each of the seven remaining drug tubes (STR, INH, RIF,
EMB, PZA, MOX and KAN), using a micropipettor and aerosol resistant tips. Dispose of pipette into discard pot of
liquid disinfectant

2. Tightly recap the tubes.

3. Mix tubes thoroughly by gentle inversion 3 to 4 times.

4. For entry into the MGIT instrument, without the TBeXiST software, use the carrier sets and enter AST set into the

BACTEC MGIT 960 using the AST set entry feature (refer to the BACTEC MGIT 960 User’s Manual, AST Instructions).
Ensure that the order of the tubes in the AST set carrier conforms to the set carrier definitions selected when
performing the AST set entry feature (from left to right)

- SIRE -5 tube carrier set (GG, S, |, R, E)
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- PZA -2 tube carrier set (GC, 2)

- MOX (2 and 0.5) — 2 tube carrier set — load as ‘undefined drug’ (GC, M)

- KAN - 2 tube carrier set — load as ‘undefined drug’ (GC, K)
After inoculation of MGIT tubes, spread 0.1mL of the organism suspension to a Blood Agar plate.
Enclose the blood agar plate in a plastic bag.
Incubate at 35-37°C.
Check the blood agar plate at 48 hours for bacterial contamination. If the blood agar plate shows no growth, then
allow AST testing to proceed. If the blood agar plate shows growth, discard the AST set (refer to the BACTEC MGIT
960 User’s Manual, AST Instructions) and repeat testing with pure culture.

PN

6.10.3.7. How to interpret DST results

The BACTEC MGIT 960 instrument continually monitors all tubes for increased fluorescence. Analysis of fluorescence in
the drug-containing tubes compared to the fluorescence in the Growth Control tube is used to determine susceptibility
results.

Using the carrier sets, the BACTEC MGIT 960 automatically interprets these results and reports a susceptible (S) or resistant
(R) result for the SIRE and PZA tests on the AST print outs

For moxifloxacin and kanamycin, because the AST has been loaded as ‘undefined drug’ the results need to be interpreted
manually. The growth unit of the GC tube should be 400 GU, for the drug tube if the growth units are more than 100 the
isolate is resistant (R), whereas if the growth units are less than 100 the isolate is sensitive (S). It is also important to
check the time in protocol (TIP) is within the acceptable timeframe of 4-13 days. If outside this range the test should be
considered invalid because the growth control failed to reach 400 GU in the required time (see Error messages below).
This result [Susceptible (S)/Resistant (R)/Invalid (X)] and the drug (moxifloxacin or kanamycin) should be documented on
the AST print out.

All AST print outs should be labelled with the laboratory accession numbers of the samples and signed off by the member
of staff unloading the tubes.

Error messages — If the AST print out shows an ‘X’ (X200 and X400)- this means the run has failed because the growth
control tube reached 400 GU outside of the acceptable time frame:
SIRE, moxifloxacin and kanamycin- 4 to 13 days, PZA- 4-21 days.

In this case the result is invalid and no interpretation (S/R) will be shown. This could be caused by contamination with
rapid growing microorganisms (including NTMs), or as a result of the inoculum being prepared incorrectly (adding too
many or too few mycobacteria). These samples will need to be repeated.

6.10.3.8. Confirming resistant isolates

All resistant isolates should be verified by preparing a blood agar culture (BAC) to check for growth of contaminating
bacteria (SOP 8). All resistant tubes must also be visually inspected to check for typical ‘breadcrumb’ morphology of MTB
seen in MGIT tubes. This visual inspection and the blood agar result should be documented on the reverse of LRF 4. If
there is anything unusual about the growth seen in the MGIT tube (turbidity suggestive of contamination, or atypical
growth), or the resistance profile is not as expected (i.e inconsistent with previous results), a smear should be performed
to confirm the presence of AFB. Staining of smears for AFB from resistant cultures will be performed using the Kinyoun
or ZN stain (SOP 4). The smear result will also be recorded on the reverse of LRF4. Together these additional tests will
confirm the culture was pure and the resistant result not caused by growth of contaminating bacteria.
e If the BAC shows no growth, the colony morphology is typical and the smear shows no concomitant flora (if
performed), you can accept the resistant result.
e If the BAC shows growth and / or the smear shows concomitant flora, you cannot use the resistant result, repeat
the susceptibility testing with a pure MTC culture.
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As mentioned above, AFB smear is not performed routinely on the resistant cultures, but only if there is any ambiguity or
sign of contamination not seen on BA. This is because:
e Nix-TB isolates are expected to be resistant to most drugs.
e The culture used to prepare the inoculum/or the subculture for the inoculum has a Hain/Xpert which confirms
the presence of MTB before DSTs are set up.
e All resistant results are routinely repeated.
e  BA confirms lack of contamination which could be causing false resistance.

Resistant results for SIRE, K, M and Z must be repeated for confirmation. Similarly, if the results for one of these drugs is
inconsistent with previous results for the same patient — e.g., baseline result was resistant and follow-up result was
susceptible — review the QC and repeat the test. If the results of the confirmatory test match the initial DST, then the
results can be accepted. If the repeat testing shows a susceptible result, the data is discrepant and the DST must be
repeated a third time to confirm which result is correct. It is not acceptable to automatically assume the susceptible result
is the valid result. DSTs may also be required to be repeated to resolve laboratory discrepancies between DST data
collected at site laboratories and the UCL Mycobacteriology Laboratory.

In addition, when sub-culturing isolates for repeat testing it is important, as far as possible, to go back to the original
positive culture rather than performing multiple subcultures. This will help to minimise the risk of cross contamination
or modification of drug resistance profile, through selection.

6.10.4. Quality Control

It is extremely important to perform quality control on the drug sensitivity testing procedure. This must be carried out for
each new batch of reagents (drug kits and tubes), using the pan-susceptible MTB strain H37Rv (ATCC 27294), which is
susceptible to all of the test drugs. If the QC fails, all results for the batch should be reviewed, new reagents purchased
and testing of clinical samples repeated.

These QC results should be recorded in the NiX-TB Quality Manual Attachment Ex.
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6.11. SOP 11: Minimum Inhibitory Concentration (MIC)

6.11.1. Purpose

This SOP is for use by the UCL Central Mycobacteriology Laboratory to determine the minimum concentration of each of
the study drugs — pretomanid (Pa), linezolid (L) and bedaquiline (B) - that inhibits the growth of Mycobacterium
tuberculosis (MTB) in liquid medium. Minimum Inhibitory Concentration (MIC) testing will be performed, using the BACTEC
MGIT 960 instrument, on:

e Pre-treatment isolates from a baseline visit (Day 1, or Screening to Week 4 if Day 1 cultures are negative or
contaminated)

e Isolates from patients suspected of treatment failure or relapse or reinfection after treatment (a positive
culture at or after week 26 [6 month treatment arm)/week 36 (9 month treatment arm) and any new
positive culture thereafter] in order to identify a shift in susceptibility to any of the study drugs.

NOTE: Prior to any MIC testing, a Hain MTBC assay (SOP 5) is performed at the UCL Central Mycobacteriology Laboratory
to confirm the presence of MTB complex (MTBC). If the Hain test does not confirm MTBC, the local laboratory will be
contacted and a new culture will be sent.

6.11.2. Principle

MIC testing is based on the same principle as the MGIT DST (SOP 11). For MIC, a range of concentrations of the test drugs
(pretomanid, bedaquiline and linezolid) are added to a panel of MGIT tubes and inoculated with the test culture. A growth
control (GC) tube with 1/100 the inoculum of the test isolate is included with each test and serves as a comparison for
growth. If the test drug concentration is active against the mycobacterial isolate (susceptible), growth will be inhibited,
and fluorescence will be suppressed in the drug-containing tube (and hence growth units (GU) suppressed). The growth
control (GC) and any drug concentrations at which the mycobacterial isolate is resistant will grow and will have increasing
fluorescence and GU detected by the MGIT instrument.

To interpret this growth, when the GC tube reaches 400 GU the test is considered finished and the growth units are
checked for every drug concentration. In the drug containing tubes, results above 100 GU are considered as resistant to
that particular concentration, while anything lower than 100 GU is considered susceptible. The MIC is defined as the lowest
concentration where the GU are less than 100.

For standard MGIT-based breakpoint DSTs (see SOP 11), the interpretation can be performed by the instrument and
included on the antimicrobial susceptibility testing (AST) reports. For MIC tests and breakpoint DSTs (outside of the
standard BD sets), the EpiCentre software (a user interface for the MGIT instrument) including the TB eXiST (TB eXtended
Susceptibility Testing) module must be used. With this eXtended Susceptibility Testing module, it is possible to:

- Extend susceptibility testing to all TB isolates against primary drugs. For example, some MDR-TB and XDR strains
are dysgenic and therefore may not reach a completed signal within the 13 days required for the growth control
(GU>400) for automatic DST interpretation of SIRE results in MGIT instruments.

- Freely test a drug belonging to the currently described 2nd line classes, and potential new drugs.

- MiCtesting of any chosen drugs at a range of freely chosen concentrations. This is the scope of using the EpiCentre
and TBeXiST covered in this SOP.

6.11.3. Procedure

This MIC protocol will be carried out with all MTB isolates received at the UCL Central Mycobacteriology Laboratory eligible
for DST testing as described above. MIC testing will be performed using pretomanid (Pa), linezolid (L) and bedaquiline (B),
see Table 1 for manufacturer and storage details. The concentrations tested for these drugs are 2-fold serial dilutions
across the following ranges: Pa - 2 to 0.063 pg/ml, L - 8 to 0.25 pg/ml and B - 2 to 0.063 pg/ml (see Table 2).

Pg. 64 of 101



NiX-TB Mycobacteriology Laboratory Manual_Master_V5_15May2018

6.11.3.1. Equipment/Reagents

- Biological Safety Cabinet (BSC)

- Discard bucket containing appropriate liquid disinfectant (specified in local Health and Safety documentation)
- Vortex mixer

- Micropipettes (P-1000, P-200 and P-10)

- Filtered pipette tips (100-1000 pl tips, 10-200ul tips and 1-20 pl tips)
- Appropriate racks to contain all the necessary tubes

- 7ml MGIT tubes

- BD BACTEC MGIT supplement (OADC)

- Sterile saline

- Sterile 5mm glass beads

- Blood agar plates (BAP)

- Drug stocks — see below for preparation details

- Sterile DMSO for drug stock serial dilutions

- 1.5ml Eppendorf tubes

6.11.3.2. Preparation of drug stocks and working solutions

Table 11: Manufacturer and storage instructions for the study drugs

Storage
Dru Code Solubilit Manufacturer
J y (Powder)
Pretomanid Pa DMSO 4°C Metrics Inc
Linezolid L DMSO -20°C Generon
Bedaquiline B DMSO RT Janssen
Table 12: Drug concentrations used for MGIT MIC testing
Drug Drug concentration (pg/ml)
Pa 2 1 0.5 0.25 0.125 0.063
8 4 2 1 0.5 0.25
B 2 1 0.5 0.25 0.125 0.063

Drug manufacturer details and storage conditions for each of the study drugs are detailed in Table 11.
For preparation of the stock solutions see directions below (and Table 13):

Pretomanid (Pa): Dissolve 0.04g (40mg) of Pa in 10ml of sterile DMSO (4mg/ml). Aliquot in sterile cryotube vials volumes
of 50ul or as required.

Linezolid (L): Dissolve 0.025g (25mg) of L in 1.780ml of sterile DMSO (to obtain a 14mg/ml stock solution). Aliquot in
sterile cryotube vials volumes of 50ul or as required.

Bedaquiline (B): Dissolve 0.04g (40mg) of B in 10ml of sterile DMSO (4mg/ml stock solution). Aliquot in sterile cryotube
vials volumes of 50ul or as required.

Once reconstituted, the aliquoted antibiotic solutions should be stored frozen at -20°C or colder for up to six months, or
up to the original expiry date of the drug powder vial, whichever comes first. Once thawed, use immediately. Discard any
unused portions.

Pg. 65 of 101



NiX-TB Mycobacteriology Laboratory Manual_Master_V5_15May2018

Table 13: Drug concentrations used for MGIT Drug Sensitivity Testing

Dry Reconstitution Stock Concentration Dilution Factor (DF) Volume Final Concentration
Drug Weight volume (mg/ml) and volume added to (in MGIT tube of
(mg) (DMSO, ml) & (in DMSO) MGIT 8.4ml total)
Pretomanid DF 1:23.8
(Pa) 40 10 4 42 1l to 958 pl 100 pl 2 pug/ml
Linezolid DF 1:20.8
(L) 25 1.780 14 48 pl to 952 pl 100 pl 8 ug/ml
Bedaquiline DF 1:23.8
(8) 40 10 4 42 l to 958 il 100 pl 2 ug/ml

The concentration described in this table corresponds to the highest of the range of Table 12. Starting from this
concentration serial 2-fold dilutions in DMSO will be repeated five time to achieve the lowest concentration to be tested.
The exact volumes used to prepare the 2-fold dilutions will depend on the number of samples being tested in a batch (See
Step 2: Prepare and Add Drugs).

6.11.3.3. TBeXiST Workflow Description Overview

An overview of the TBeXiST workflow is as follows:

1. Request and register the MIC tests in TBeXisT, print barcodes and assign to MGIT tubes

2. Add MGIT supplement and diluted drugs to the MGIT tubes (This can be done outside the CL3 laboratory)

3. Prepare test inocula and add to the MGIT tubes (This should be carried out inside a BSC in the CL3/BSL3 laboratory)
4. Load tubes into the MGIT instrument

5. Once test complete, interpret and finalise the test

6. Remove completed tubes from the MGIT instrument

7. Print the Interpretation Report and complete LRF5 with MIC values

6.11.3.4. Step 1: Specimen Registration, order TB eXiST tests, print barcodes

For standard MIC testing in the NiX-TB study all 3 drugs will be tested together at the 6 concentrations outlined in Table
12 and compared against a single growth control. As required, individual drugs can be repeated in isolation or the
concentration range adjusted if the MIC value for a given sample is out of range. For simplicity, the standard 3 drug MIC
will be used as the example included in the methods.

One BACTEC MGIT 7ml tube is required per drug concentration tested and one per growth control per test group (i.e. for
each test run with a given MTB isolate/Lab accession number). Hence 19 tubes are required for each sample:

- 1 tube - Growth Control

- 6 tubes - Pretomanid concentrations

- 6 tubes - Linezolid concentrations

- 6 tubes - Bedaquiline concentrations

Prior to use, examine all MGIT tubes for evidence of damage. Do not use any tube that is cracked or has other defects. Do
not use a tube if the medium is discoloured, cloudy or appears to be contaminated.

Create Patient/Specimen - for further stepwise instructions on the using the EpiCenter software for specimen registration

including annotated screen shots, refer to the Registering TBeXiST MGIT tube for MIC-DST Users Guide, at the page
numbers shown for each step where appropriate
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'
1. Logon to the EpiCenter by clicking the Logon icon (ﬂ), and enter the assigned user name and password. Each
operator has a unique username and password which allows an audit trail to see which user performed different

activities/tests.
e
2. Click the specimen registration icon ( 22 ) and go to the Rapid Login tab. In the Rapid Login tab, fill in the Patient ID
and the Patient Name fields with the NiX-TB study patient identifier (format 00-0000-000). Assign an accession
number — this will be the NiX-TB laboratory accession number and the date in the following format, e.g.

P1234567_20Nov2016.

NOTE: It is essential that the accession number field is unique to every test run (each set of tests samples and the
corresponding growth control), so the date must be included to allow for repetition of testing on a single accession
number. If multiple independent tests are set up on a given sample on the same day (unlikely), then run numbers will
also need to be added to the accession number field e.g. P1234567_20Nov2016_runl. See Users Guide pages 1-3.

3. Order the Growth Control by selecting the “TBeX Growth Control” Test Group from the Available Tests frame. In the
pop up window, the ‘Isolate Number’ must be completed as ‘1’ and the ‘organism ID’ as ‘Mycobacterium tuberculosis’.
Scan the first MGIT tube using the barcode reader — the test and the MGIT tube number will appear in the ‘Ordered
Tests’ frame.

4. Order the Antimicrobial test groups. These are pre-programmed test groups for each drug at the concentrations
specified in Table 12. Select ‘TBeX-Pretomanid’ to add the 6 concentrations for pretomanid to the ‘Ordered Tests’
frame. As above complete Isolate number as ‘1’ and scan each the MGIT tube barcodes in order. Repeat for linezolid
and bedaquiline by selecting ‘TBeX-Linezolid’ and ‘TBeX-Bedaquiline’ respectively. There will now be 18 test drug
concentrations and a growth control listed in the ‘Ordered tests’ frame, each with a MGIT tube number listed (in
sequence # column). Press save.

5. Once saved, all the new barcode labels will be printed automatically. These should then be affixed to each
corresponding MGIT tube at the same height as the pre-existing MGIT tube barcode (sequence #) and without
obscuring it. Cross-reference the sequence # on the MGIT tube with that on the ‘Ordered Tests’ frame to ensure each
label is attached to the correct tube.
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Figure 8: Example of printed barcodes
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6.11.3.5. Step 2: Prepare and add drug dilutions to MGIT tubes

For preparation of the drug sets:
Aseptically add 0.8 mL of BACTEC MGIT Supplement in all tubes. BBL MGIT OADC 4 ml (cat# 245116), BBL Middlebrook
OADC Enrichment (cat# 212240) or BACTEC MGIT SIRE supplement can be used.

Pretomanid and Bedaquiline

Prior to use, thaw one vial of stock solution for each drug, ensure the drug is fully dissolved and follow the steps below:

1. Take one vial of stock solution (4mg/ml) and prepare the working solution (2ug/ml final concentration in the MGIT),
as per the details in Table 13, for each drug. This 1ml working solution (WS1) is the highest drug concentration and
the volume is sufficient for 4 test isolates.

2. Add 500ul of DMSO to 5 screwcap Eppendorf tubes (labelled W2-W6) for the serial dilutions for each drug.

For each drug, take 500l of WS1 and add to the DMSO in the WS2 tube, mix by pipetting. This will create a new,
two-fold diluted working solution (1pg/ml final concentration in the MGIT).

4. Take 500ul of WS2 and add to the DMSO in the WS3 tube, mix by pipetting. This will create a new, two-fold diluted
working solution (0.5ug/ml final concentration in the MGIT)

5. Repeat for all five serial dilutions for both drugs.

6. Add 100ul of each WS to the corresponding MGIT tubes. The drug and drug concentration are clearly marked on
the TBeXiST barcode label.

Linezolid
Prior to use, thaw one vial of stock solution, ensure the drug is fully dissolved and follow the steps below:

1. Take one vial of stock solution (14mg/ml) and prepare the working solution (8ug/ml final concentration in the
MGIT) as per the details in Table 13. This 1ml working solution (WS1) is the highest drug concentration and the
volume is sufficient for 4 test isolates.

2. Add 500pul of DMSO to 5 screwcap Eppendorf tubes (labelled W2-W6) for the serial dilutions.

3. Take 500ul of WS1 and add to the DMSO in the WS2 tube, mix by pipetting. This will create a new, two-fold diluted
working solution (4pg/ml final concentration in the MGIT)
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4. Take 500ul of WS2 and add to the DMSO in the WS3 tube, mix by pipetting. This will create a new, two-fold diluted
working solution (2ug/ml final concentration in the MGIT).

5. Repeat for all five serial dilutions.

6. Add 100ul of each WS to the corresponding MGIT tubes.

6.11.3.6. Step 3: Preparation of test inoculum and inoculation of MGIT tubes - carried out in BSC in CL3/BSL3
laboratory

Preparing inoculum from positive MGIT

Once a MGIT tube has become positive it must be used for MIC testing within 1-5 days. The concentration of the inoculum
is critical to the correct performance of susceptibility testing and the following instructions must be adhered to strictly.
On the day the MGIT flags positive (day 0), the culture should be re-incubated for a minimum of one extra day (day 1).
This can be in the MGIT machine or in a separate 37°C incubator.

Day 1 and Day 2 — the growth in the tube can be used directly. Glass beads should be used to break up the clumps in the
MGIT culture and obtain a uniform bacterial suspension. Pre-prepared sterile glass beads (minimum 4 beads, 5 mm
diameter) in saline (3 ml) are used. Remove the saline by pipetting and pour all the beads into the MGIT tube. Mix well by
vortexing to break up clumps as much as possible (between 2 and 10 minutes) and let any remaining clumps settle out for
30 minutes. Use the supernatant undiluted.

Days 3, 4 and 5 — the growth in the tube should be diluted before use. Vortex the MGIT culture with beads as described
above and leave for 30 minutes for any remaining clumps to settle out. Dilute 2 ml of supernatant in 8 mL of sterile saline
(2:5 dilution). Use this diluted culture for the MIC drug tubes.

NOTE: to be able to run a complete set of all three drugs at once, the MGIT culture must be incubated until days 3-5 and
diluted as described above in order to have sufficient inocula for the 19 MGIT tubes per sample.

>5 Days — subculture into a new MGIT tube and wait for this to flag positive. Treat as above and use within 5 days to set
up the MIC test.

NOTE: Cultures grown in liquid or solid media can be used to prepare a seed MGIT tube. When positive, the seed MGIT
can then be used to prepare the inoculum as described above. From a liquid culture, a 1:100 dilution should be made of
the broth, and 500ul added to the seed MGIT tube. For solid media, a loop of growth scraped from the slope or plate
should be added to the seed MGIT tube. After incubation, the TTP of the seed MGIT tube must be 4 days or more for use
as a MIC test inoculum. If the seed tube becomes positive in less than 4 days, a new seed tube should be prepared.

Preparing an inoculum from a LJ slope

1. Add 4 mL of Middlebrook 7H9 Broth (or BBL MGIT broth) to a 16.5 x 128 mm sterile tube with cap containing 8 — 10
glass beads.

2. Scrape with a sterile loop as many colonies as possible from growth no more than 14 days old, trying not to remove
any solid medium. Suspend the colonies in the Middlebrook 7H9 Broth.

3. Vortex the suspension for 2 — 3 min to break up the larger clumps. The suspension should exceed a 1.0 McFarland
standard in turbidity.

4. Let the suspension sit for 20 min without disturbing.

5. Transfer the supernatant fluid to another 16.5 x 128mm sterile tube with cap (avoid transferring any of the sediment)
and let sit for another 15 min.

6. Transfer the supernatant fluid (it should be smooth, free of any clumps) to a third 16.5 x 128mm sterile tube. NOTE:
The organism suspension should be greater than a 0.5 McFarland standard at this step.

7. Adjust suspension to a 0.5 McFarland standard by a visual comparison with a 0.5 McFarland turbidity standard. Do
not adjust below a 0.5 McFarland Standard.

8. Dilute 2 mL of the adjusted suspension in 8mL of sterile saline (1:5 dilutions).
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Growth Control tube preparation and inoculation

1. Aseptically pipette 0.1 ml of the organism suspension (prepared as described above from the MGIT or LJ subculture)
into a total of 10mL of sterile saline to prepare the 1:100 GC suspension (1% growth control).

2. Mix the GC suspension thoroughly.

3. Inoculate 0.5mL of the 1:100 GC suspension into the labelled Growth Control (GC) MGIT tube, using a micropipettor
and aerosol resistant tips. The Lab Accession Number and Patient Number will be clearly marked on TBeXiST barcode
label.

4. Mix tubes thoroughly by gentle inversion 3 to 4 times.

Inoculation of tubes containing test drugs
1. Aseptically pipette 0.5 ml of the organism suspension into each of the 18 remaining drug tubes (6 concentrations for
each of the 3 test drugs), using a micropipettor and aerosol resistant tips.
2. Tightly recap the tubes.
3. Mix tubes thoroughly by gentle inversion 3 to 4 times.

Purity check

1. To ensure the inoculum that was used to set up the MIC test is not contaminated, spread 0.1mL of the organism
suspension to a blood agar plate (BAP).

2. Seal the BAP in a plastic zip-lock bag.

Incubate at 35 -37°C.

4. Check the BAP at 48 hours for bacterial contamination. If it shows no growth, then allow MIC test to proceed. If the
BAP shows growth, discard the MIC tubes and repeat testing with pure culture.

6.11.3.7. Step 4 - Tube Loading

w

In the BD BACTEC™ MGIT™ software, the option “Accession Barcoding” must be enabled. This will allow the MGIT
Instrument to scan both the MGIT tube barcode (sequence #) and the Accession barcode (on the TBeXiST generated
barcode label)

NOTE: As all tubes belong to the same TB eXiST set (drug containing tubes and growth control for a given sample), they
must have the same start-of-test date and time. THEY MUST ALL BE LOADED SIMULTANEOUSLY IN THE SAME DRAWER
of the BD BACTEC MGIT instrument by scanning their sequence barcode number and accession barcode number. DO NOT
CLOSE THE DRAWER UNTIL ALL TUBES HAVE BEEN ADDED. It is also strongly recommended not to open any drawer during
the reading window [hour - 2 minutes (:58) till hour + 5 minutes (:05)] so no tube readings are missed.
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1. Open a drawer and press the “Tube Entry” Soft Key

2. Scan the Tube Sequence #
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3. Scan the Accession # (TBeXiST barcode)

4. Load the tube into the instrument - Insert the tube in the station with the green indicator.
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5. Repeat steps 2-4 for all remaining tubes and close the drawer

An Accession # associated to TB eXiST tests MUST NOT BE MODIFIED AT ANY TIME. Once inserted into the instrument, a
tube MUST NOT BE MOVED to another position in the same drawer or another drawer.

6.11.3.8. Step 5: Interpreting and Finalising the results of completed test runs

For further stepwise instructions on using the EpiCenter software for interpreting and finalising results including
annotated screen shots, refer to the ‘Interpretation and Reporting of MIC-DST in TBeXiST Users Guide’.
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1. Loginto the EpiCenter as described above. Click on the Reports icon, and in the ‘Filter Reports’ tab, select the TBeXiST
Worklist. Click on ‘Print Preview’, select ‘Enter the minimum GU value for the GC’ from the table, enter 400 in the
space provided, and click ‘Run’. This will bring up a listing of ALL MIC samples in the MGIT instrument for which the
Growth Control has reached 400GU and therefore the test is complete and ready to be interpreted and finalised.

2.  Print the TBeXiST Worklist, staple together the pages and sign and date. This worklist shows the growth units in all
the drug containing tubes at the point the growth control reached 400GU (the first MGIT instrument reading where
the GC 2400 GU). It also shows the GU at the time of generation of the worklist (if different). Itis the column at the
timepoint that the GC>400GU that must be used for the interpretation (see Figure 9 for an example TBeXiST worklist).

NOTE: This signed worklist must be kept in the NiX-TB lab file as it is the source data for the GU in each tube at
the time of interpretation.

Figure 9: Example of TBeXiST worklist

TB eXiST Worklist
Filter Mame: TB ei5T Worklist flt 24/01/2017 12:45:23
Enter the Minimum GU % alue for the GC = 400 Page 13 0F 72
Sorted By: None:
GU when GC Actual or LastGU  Test Status Extended GU
reached 400 (GC on board ) —TBeXiST/MGIT Tube (GC removed)

Patient Info! ERT1T [H37Rv 2FO0CT E-F] |

[accession # H37Hy 270CT E-F [Mycobacterium tuberculosis |

Growvith Contral [dayshourst 470 [372] T4161 [BE:ZY] --In Progress/Positive |

|

[ ]

[ ]

[Stat DT 27072016 14:02 ]
Pretomanid H 8.0 posml 5747 [9:12) 15338 [88:22) - In Progress/Positive
Pretomanid H 1E.0 pgéml 1617 [922) 12448 [22:22) - In Progress/Positive

Patient Info! ERTZ2[17:136 100CT] |

[Bocession & T1:136 T100LCT [Mycobacterium tubsrculosis] |

[Growsth Control [days-hours] 415 [ 726l 27946 >135] --In Progress/Positive: |

]

[ ]

[ ]

[Stait DT: 10A0/2016 17:02 1
Bedaquiine H2 1.0 pgdml 10401 [7:E) 15463 [=19) - In Progress/Positive
Bedaquiline H2 2.0pugsmL 10088 [7:E] 19300 [*%:19) - In ProgressPositive
Bedaquiline H2 4.0 ugsmb 7982 [7:EB) 19403 [**:19) - In Progress/Puositive
Bedaquiine H2 8.0 pasml 5561 [7:6] 21591 [=:19) - In Progress/Positive
Linezolid H 1.0 pgdml 3793 [7:6) 26902 [+=:19) I Progress/Positive
Linezolid H 2.0 pgdml 1871 [7:6] 26384 [~19) - In Progress/Positive
Linezolid H 4.0 pgdml 826 [T:E) 27760 [~19) - In Progress/Positive
Linezalid H 8.0ug/mL 185 [7:E] 24199 [*:19) - In Progress/Positive

3. Generate TBeXiST plots for all of the test drugs — this is a graphical representation of the GU seen in the worklist,
with a growth curve shown for each drug concentration. See Figure 10 for an annotated example. To do this, click
on the ‘Reports’ icon, and in the ‘Filter Reports’ tab, select ‘BACTEC MGIT TBeXiST plot’. Click on ‘Print Preview’,
select ‘Enter Accession Number’ from the table and enter the accession number of interest, then select ‘Drug’ and
enter the drug name. Click ‘Run’. A separate plot has to be created for each drug. To print these plots in colour, they
need to be saved to file and transferred out of the laboratory using a memory stick. To do this, select ‘Export’, select
a JPEG file type, and save in the NiX-TB eXiST Plots folder using the filename format of Patient No_Lab Accession
No_Date_Drug. Next carry out the interpretation and finalising of result. Click on the ‘Data View’ icon, and select
‘TBeXiST Specimens in Progress’. From the sample listing table select the first Lab Accession Number on the TBeXiST
worklist. Right click and select ‘Specimen Registration’ option. This is the window where each drug concentration is
assigned a susceptible or resistant interpretation based on the GC noted on the worklist.

4, Select the Growth Control tube from the ‘Ordered Tests’ frame, choose ‘Threshold 400 Reached’ from the ‘Test
Status’ window and tick the ‘Finalised’ box.

5. Working through each drug containing tube — select the tube from the ‘Ordered Tests’ frame and refer to the GU for
the selected drug on the printed worklist. If the GU are 2100, choose ‘Complete-R’ from the ‘Test Status’ window,
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‘R’ from the Interpretation drop down menu, and tick the ‘Finalised’ box. If the GU are <100, choose ‘Complete-S’
from the ‘Test Status’ window, ‘S’ from the Interpretation drop down menu, and tick the ‘Finalised’ box. See Users
guide pages 11-16.

When this is complete for all 18 drug containing tubes, click ‘Save’

Figure 10: Example of a TBeXiST plot, annotated to show the ‘resistant’ and ‘Susceptible’ growth curves relative to the Growth Control

BACTEC MGIT TB eXiSTPlot

00 =
L ;I\HI\II\T LT
“T| Resistant I 1| GU=400 [[||| Susceptible [|]
«omm concentration K| » | concentration | |mn| | | — | -
¢ > i
B nusarnmmntyonuny FRTTRRRAR i
200 L i Growth l
/ Control ] ,
250 — —
!
200 — é
J ] JLLLE /
2 i T [ i | GU=100 y
1 ; /
: y
!
50 —f {7”77 I
°c.‘mo‘u£|gooxoDoomoao:‘monoaoaoé,oa,:a,oa,og,oa,ogogo;o
) FZ % ‘_L g FE F? i FS ‘_LDF11F12F13‘_ 4‘— 5F15P17‘_15‘—19_20‘—21F22—23‘_24P25F25PL7‘_ZBP2‘JF3DP31F32—33‘_34P 5F35P37‘_ BPS‘JFM)PMF

julio9decB (v_141618_9DEC) -v_141618_9DEC ( 09/12/2016 20:02 ) - Mycobacterium tuberculosis - Bedaquiline H2

Readings communicated m— Bedaquiline H2...4.0 ugiml (430145473275)
— - - GU=400 Growth Control Threshold m— Gedaquiing H2...5.0 pg/mL (430146473281}
— - - GU=100 Drug Interpretation Help —Seriesiz
== Growth Control (430146473203) Series13
- SeriesS Seriest14
=+ Seriess Series15
SeriesT === GC Ready after minimum 3 Days.
= Bedaquiine H2...1.0 pg/ml (430146473243) == NDays after GC Ready
Bedaquiine H2...2.0 pgimL (430146473259) ++++ DateTime : 25 Jan 2017 12:34

To print these plots in colour, they need to be saved to file and transferred out of the laboratory using a memory stick.
To do this, select ‘Export’, select a JPEG file type, and save in the NiX-TB eXiST Plots folder using the filename format
of Patient No_Lab Accession No_Date_Drug.

6.11.3.9. Step 6: Generate Interpretation Report and complete LRF5 with MIC values

1.

To generate an Interpretation Report of the finalised results, click on the Reports icon, and in the ‘Filter Reports’ tab,
select “TBeXiST Interpretation Report’. Click on ‘Print Preview’, select ‘Enter Accession Number’ from the table, enter
the Accession Number of report to be generated, and click ‘Run’.

Print the TBeXiST Interpretation Report for each sample. One report will include all the drugs and concentrations
tested. An example report is shown in Figure 11.

Annotate the printed report with the MIC concentration for each drug. The MIC is the lowest concentration of a
given drug that has been assigned a ‘Susceptible’ status (and therefore has growth units <100). As the assigning of
‘Susceptible’ and ‘Resistant’ status is done manually, the Interpretation report should be cross checked with the
corresponding Worklist print out (showing the GU) to double check the MIC is correct. The Interpretation report
should then be signed and dated.

MIC values for each drug are then entered from the Interpretation report into LRF5. If the MIC is out of the range of
concentrations tested, it should be reported as >2ug/ml or <0.06ug/ml for Pa, >8 pg/ml or <0.025ug/ml for L and >2
ug/ml or <0.06pg/ml for B. If required, a further round of testing can be performed at a higher/lower set of
concentrations as appropriate. This should be noted in the comments section of the LRF if required.

Checks for transcription accuracy are performed as part of the verification of the LRF, comparing the LRF to the
Worklist print out (showing the GU), and the LRF is signed off by the Laboratory Manager or delegate.
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6.11.3.10. Step 7: Remove completed MGIT tubes from the instrument

1.

The next step is to remove the completed tubes (those that have been finalised in the above process). Click on the
‘Data View’ icon, and select ‘3. Remove and Finalise’; ‘1. TBeXiST Completed tubes’.

This shows the list of all tubes that have now been assigned a S/R interpretation and finalised. The table shows drawer
and tube position. Print this list and take print out into the CL3/BSL3 laboratory to identify and unload all the required
tubes through the normal process of ‘Unloaded Ongoing’, ‘Unloaded Positives’ and ‘Unloaded Negatives’. After
unloading, click ‘Refresh’ and all samples in this list will disappear. Keep the unloaded tubes in case further processing
is required — i.e. performing blood agar culture or ZN (SOP4) in the case of suspected contamination or a putative
‘resistant’ result (see section 1.1.4 Confirming resistant results).

Next click on the ‘Data View’ icon, and select ‘3. Remove and Finalise’; ‘3. TBeXiST Removed Positives’. This is the list
of all positive tubes that have now been assigned a S/R interpretation, finalised and removed from the MGIT machine.
Select all records, right click and select ‘Assign Test Status’ from the pop up menu. Select ‘TB-eXiST- Complete’ and
click ‘OK’.

Next click on the ‘Data View’ icon, and select ‘3. Remove and Finalise’; ‘2. TB-eXiST — Removed Ongoings’ and repeat
step 3 to assign them a completed test status.

To Finalise tubes with a Negative Status that have been removed from the MGIT instrument (this will be infrequent as
it will only occur if the MGIT tubes are left in the instrument for the standard 42 day protocol required for growth and
detection), click on the ‘Data View’ icon, and select ‘TBeXiST Specimens in Progress’. From the sample listing table
select the Lab Accession Number of the sample to be finalised. Select the tube(s) with negative status, and choose
TB-eXiST complete in the ‘Test Status’ window, and ‘Save’.

Figure 11: Example of TBeXiST Interpretation Report

TB eXiST Interpretation Report

Filter Name: TB eXIST Interpretation Report.fit 24/01/2017 12:36.18)

n Number = v_132485_9DEC Page 10f 1

Sorted By: None

Antimicrobial Concentration nterpretation

Patient Info: __julioddecA (v_132485 9DEC) |
FINAL A A

Accession #: v 132485 9DEC

Mycobacterium tuberculosis il v AW |

Bedaquiline H2 1.0 pgimL R

Bedaquiline H2 20 pgimL R

Bedaquiline H2 4.0 pgimL
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6.11.4. Confirming resistant results

1. For any samples where the MIC is greater than the suggested ‘resistant’ threshold concentrations outlined in Table
14, a BAP and AFB smear should be prepared to confirm presence of AFB and rule out contamination. This should be
done from the highest tube where growth was observed (the one before the MIC), and if necessary the growth control.
The blood agar and ZN results should be recorded in the table provided on the reverse of LRF5. If the MIC result is
valid (AFB positive and no contamination present), the MIC test should be repeated to confirm the MIC value in a
second test. Variability of one dilution either side of the first MIC value is acceptable for the repeat to be valid.

Table 14: MIC cut-off values for each drug, for a sample to be considered resistant and therefore require further testing

Drug Pa L B
MIC (pg/ml)
21 pg/ml 22 pg/ml 21 pg/ml
‘Resistant’ Threshold ue/ ue/ e/
Concentration

2. If contamination is suspected in any samples, visually inspect the tubes, plate onto blood agar and prepare a smear
for AFB staining (SOP 4). The blood agar and ZN results should be recorded on the reverse of LRF5.

3. For all samples where contamination is detected, the H37Rv QC from the run is out of the acceptable range (see
Quality Control section below), or the results are not clear for another reason (clearly state the reason in the
comments section of LRF5), the test must be repeated.

NOTE: If MTB isolated at/after end of treatment is found to have MIC above cut-off (R), whereas the baseline match for
the same patient has MIC below cut-off (S), the repeat, confirmatory test should be done with both isolates in parallel.

6.11.5. Quality Control

It is important to perform quality control on the MIC testing procedure. This must be carried out for each new batch of
drugs (Pa, L and B), MGIT tube and supplement lots, using the MTB reference strain H37Rv (ATCC 27294) which is
susceptible to all of the test drugs. This should be recorded on NiX-TB Quality Manual Attachment Eiii and Exi. In addition,
the H37Rv reference strain should be included on each run to check for MIC performance and control for any variability.
The results of a given test run should only be accepted if the H37Rv passes the QC giving an acceptable result (see Table
15). The results of this QC are recorded on the Interpretation Report for the H37Rv sample (signed and dated by the
laboratory staff member to confirm the result was acceptable). If the QC fails, all results for the batch should be reviewed
and, if necessary, new reagents purchased and prepared, and testing of clinical isolates repeated.

Table 15: Acceptable MIC range for the MTB H37Rv reference strain quality control

Drug Pa L B
MIC (pg/ml) 0.12 and 0.25 0.5and 1 0.125,0.25 and 0.5
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6.11.6. Documentation

LRF5 captures the information for completing the eCRF fields (highlighted) related to MIC testing
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6.12. SOP 12: Whole Genome Sequencing (WGS)

6.12.1. Purpose

Used by the UCL Central Mycobacteriology Laboratory (UCL), and Genomic Services and Development Unit, Public Heath
England (PHE) for molecular typing by Whole Genome Sequencing (WGS) of paired DNA extracts from the isolates at
baseline (Day 1, or Screening to Week 4 if Day 1 cultures are negative or contaminated) and the first positive culture at or
after the end of treatment [week 26 (6 month treatment arm)/week 39 (9 month treatment arm)]. This data will be used
to determine if the paired isolates are the same strain (relapse) or different strains (re-infection), the outcome of which is
important for assigning study endpoints.

6.12.2. Principle

DNA will be extracted and quantified as per SOP 9: DNA Extraction at UCL and sent to PHE. DNA will be sent in batches
for the baseline samples and for cases of suspected re-infection or relapse (as defined above), these will be prioritized
with the corresponding baseline (if not already processed). At PHE, WGS is performed using the lllumina Nextera XT DNA
Library Preparation kit and sequencing performed on lllumina sequencers. Data will be analyzed using the assembly and
mapping pipeline outlined in detail below. The WGS data from the paired isolates will be compared and number of single
nucleotide polymorphisms (SNPs) different determined. WGS data will also be used to identify mutations in known genes
associated with resistance to anti-TB drugs. Isolates may also be sent for WGS to resolve discrepancies in laboratory data.

6.12.3. Procedure

6.12.3.1. DNA requirements for WGS analysis
DNA must be extracted and quantified as per SOP 9. Details of the quantification (using Qubit and Nanodrop) must be

recorded onto the DNA Quantification Worksheet (Appendix |). To be acceptable to be sent for WGS analysis the extracted
DNA from each sample should meet the following criteria:

- 260/280 ratio between 1.8 and 2.0

- Qubit® dsDNA concentration between 6 — 100 ng/ul

- Minimum volume of 60 pl

If this concentration or volume is not achieved, samples with lower concentrations may be able to be processed but this
needs to be agreed with PHE beforehand. A copy DNA quantification worksheet (Appendix I) should be emailed to the
address stated in Table 16 before the sample shipment, flagging any samples that are below the submission range stated
above, and PHE can advise accordingly which samples can be accepted and any additional information required.

If required, DNA should be diluted in molecular grade water to within the optimal concentration range described above,
and dilution details documented on the DNA quantification worksheet (Appendix 1). If TE buffer is used for dilution the
concentration of EDTA should be below 0.1 mM. If there is sufficient DNA, two aliquots will be prepared — one aliquot will
be sent to the PHE, and the other will be stored at UCL as a back-up. If not sufficient DNA, a back-up will not be kept at
UCL. DNA should be stored at -20°C at UCL until shipment is required.

If the above DNA requirements criteria are not met for a sample, the DNA extraction must be repeated from a fresh culture
stored at UCL. If multiple samples in a batch of DNA extractions do not meet those criteria then the extraction reagents
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should be reviewed (expiry dates, storage conditions) and new lots prepared as required and a CQIF (Quality Manual
Attachment M) completed.

All DNA samples should be provided to PHE in clear 4titude PCR full skirted plates with unique PHE barcode on the left
plate edge A1-H1 side. These must be purchased from 4titude, UK (catalogue number SP-0238). Up to 94 samples can be
submitted per plate and wells G12 and H12 should be left empty for controls. There is no minimum sample number. The
layout of the samples in the plate must match the online order submission. The online sample sheet must be completed
and must include a unique sample ID and the sample names cannot include the following characters: spaces\ /: *? “ <
>). For the NiX-TB study this should be the patient identifier and the lab accession number, e.g. 01-9031-022_P1136542.
This number together with the plate barcode will be used to track samples at all times during processing. Full details of
the online submission process are outlined in guidance document ‘BW0303 Instructions on sample submission and
receiving results’ (Appendix 7).

Sample information is submitted using the NGS LIMS (Laboratory Information Management System) also known as
Genesifter, and results are accessible using an FTP client (e.g. FileZilla software). Users are required to request a NGS LIMS
account through the Infectious Disease Informatics helpdesk and will be required to provide a charge code or purchase
order number. When submitting the order details through LIMS the order name for submission on Genesifter should be
the same as the submission plate barcode. When the online submission is complete, the UCL laboratory manager will
receive email confirmation, and will be notified if there are any issues that need to be addressed before the samples are
sent. This email will be printed and kept in Nix-TB UCL file.

6.12.3.2.  Shipment of DNA from the UCL to PHE.
DNA should be transported under cold conditions (4°C). A polystyrene box with enough ice packs to maintain ~4°C

temperature for duration of shipment, including delays, is acceptable. This shipment is non-hazardous and does not
require temperature monitoring.

Shipments should be arranged through the courier City Sprint — courier, sender and recipient details are included in the

Table 16. City Sprint will provide the required packaging. If necessary, shipments may be delivered by member of the UCL
in person.

Table 16: Contact Details for Shipment of DNA from UCL to PHE

City Sprint

Contact details:

General - LondonEastHealthcareCT@citysprint.co.uk
Rebecca Allen - RAllen@citysprint.co.uk

Courier Details
Arranging delivery of
packaging materials
and collection of DNA

Centre for Clinical Microbiology
University College London,

2nd Floor Royal Free Hospital,
Rowland Hill St.

Shipper Details NW3 2PF, London

Prof. Tim McHugh (Centre Director): t.mchugh@ucl.ac.uk
Tel: +44 (0)207 4726402

Dr. Julio Ortiz-Canseco: julio.canseco@ucl.ac.uk
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Dr Anna Bateson: a.bateson@ucl.ac.uk

Tel: +44 (0)207 794 0500 Ext 31148, 331146
GSDU/Central Stores

National Infection Service

Public Health England

61 Colindale Avenue

London, NW9 5EQ

Contact telephone numbers: 020 83277898

Recipient Details

NGS.service@phe.gov.uk

UCL will liaise with PHE to arrange a suitable day for shipment of samples. It is necessary to notify at least one day in
advance. Delivery should be between 9:00 and 16:00 Monday - Thursday.

6.12.3.3. Receipt of DNA at PHE

On arrival, samples will be stored at +2-8°c until ready for sample receipt. During sample receipt the online order and plate
will be checked to confirm sample numbers match and the plate will be checked for sample volume. The plate will then
be set to “received” through Genesifter and the customer (the UCL laboratory manager) submitting the order will receive
an email. If there is a discrepancy the customer will be contacted by email to agree the way forward. This communication
is logged through Genesifter. The email correspondence related to discrepancies/sample rejection will be printed and kept
in Nix-TB UCL file.

Samples will be rejected for the following reasons:
e Sample concentration is not within the specified range
e Sample volume is different from specified volume
e Samples submitted are not in the designated 96-well plate
e  Online submission form has not been completed
e Plate layout does not match the online submission form

At PHE, customer submission plates will be stored in designated storage boxes at +2-8°C for a maximum of 12 weeks from
the initial reception date as indicated on Genesifter. After this time the plates will be discarded and the disposal logged
onto the disposal log. External customers will have a period of 12 weeks from the initial reception date to arrange
appropriate collection of the plate if required. All returned plates will be logged on Genesifter with the date of return.
Customer sequencing data is stored on the individual instrument hard drive for a maximum of two months after which it
is deleted. Customer data can be retrieved from the computing infrastructure managed by the PHE Bioinformatics Unit
and will be retained for a maximum of 6 months.

6.12.3.4. M. tuberculosis genotyping by Whole Genome Sequencing

DNA Processing and Sequencing
Libraries will be prepared from the MTB DNA extracts using the lllumina Nextera XT DNA sample preparation kit.

Sequencing of the prepared libraries will be performed using Illumina sequencers and PHE aims to provide a yield per
sample of approximately 150 Megabases (Mb) or higher of high quality (Q30 and above), measured by the yield of the
control DNA included in each run (this is approximately equivalent to 30-fold coverage for a 5 Mbp size genome).
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All reagent batch numbers, instruments used and other processing details are recorded on PHE paperwork. On receipt of
the samples and the online order, PHE quantifies the submitted DNA using the Quant-iT ds BR assay kit (Life Technologies,

UK). If the DNA submitted is not in the required or pre-arranged concentration it may be rejected.

All PHE SOPs used for processing and sequencing MTB DNA extracts are outlined in Table 17 below.

Table 17: PHE SOP list

SOP no. Title Process used for
B13132 NGS Service Sample Receipt of Customer Submissions Main Processing
B13141 NGS Service Quantification of Customer Submissions Main Processing
B13142 NGS Service Consolidation of Customer Submissions Main Processing
B13133 NGS Tracking and Automation of Sample Preparation Main Processing
B13134 NGS Service Nextera XT Library Preparation Main Processing
B13135 NGS Service Fragment Sizing of Nextera XT Library Preparation Main Processing
B13102 NGS PAL creation and Real-Time PCR Quantification Main Processing
B13136 NGS Service loading of cBot and HiSeq Main Processing
B13143 NGS Service loading of MiSeq Main Processing
813122 Quantification of dsDNA using Quant-iT HS kit on a microplate Quantification of dsDNA

fluorometer
B13140 Quantification of dsDNA using Quant-iT Assay Kit on Qubit Fluorometer gﬁgitlﬂcatlon of dsDNA:
B13124 [llumina Nextera XT DNA Library Preparation Library Prep
B13123 Preparation & Dilution of Samples for NGS Sample Prep
B13138 Use & Maintenance of Perkin ElImer Robots Perkin EImer Robot
B13139 Use & Maintenance of BeckMan BioMek NXP Robotics Biomek Robot
B13125 Preparation and use of HT DNA High Sensitivity LabChip Kit and LabChip LabChip
GX Instrument
B13126 gPCR .ff)r .IIIum.lna Sequencing Platforms using the KAPA library APCR/KAPA
Quantification Kit
813127 Preparing DNA Libraries for Loading onto Illumina Sequencing Library Prep for loading
Platforms
B13130 Use & Maintenance of HiSeq HiSeq
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B13129 Use & Maintenance of cBot cBot
B13128 Use & Maintenance of MiSeq MiSeq
B13131 Final NGS Work Flow (Phase 1) NGS Workflow

On completion of a sequencing run GSDU check the quality of the run by assessing the negative control and the positive
E. coli K12 control. A minimum of 150 Mb of Q30 and above should be obtained for the positive control which is equivalent
to 30-fold coverage for a 5 Mbp size genome.

Receipt of Sequence data at UCL.

UCL will receive an automated email through GeneSifter to notify when the run is completed and the results are available.
This email will be printed and kept in Nix-TB UCL file. The original data output is in the format of a compressed FASTQ file
(fastq.gz -two files per sample) which are used for all downstream analysis. FASTQ files can be downloaded from the FTP
server as described in document BW0303 (Appendix 7). It is recommended that the FTP server is accessed using FileZilla
software which can be downloaded online. All FASTQ files and the Quality Report for a given run should be downloaded
and saved on the UCL ‘S:drive’ in the ‘Nix Sequence data’ folder. This is a UCL shared folder with restricted access to staff
delegated to be working on the study, and is backed up in accordance with Central UCL IT policy.

Data analysis by the designated study bioinformatician/s

Upon receipt of the data, UCL will contact by email the bioinformatician responsible for analysing the sequence data, who
will also access the files as required through the FTP site as described above. UCL will send a table to the bioinformatician
listing the Patient ID and laboratory accession numbers for the samples that require analysis, including if they are for a
paired isolate analysis or baseline only analysis. The email correspondence with the bioinformatician will be printed and
kept in Nix-TB UCL file. Analysis will be performed as described in Witney et al (2017) and outlined in full below:

1. Sequence Quality Control
e Count reads
e Align genome with reference strain H37Rv (RefSeq accession: NC_000962.3) using bwa mem (Li, 2013). This
generates the BAM file (see Table 18)

e Sort alignments, and remove duplicates with SAMtools (Li et al, 2009).

e Reject if Coverage <30x for the alighed sequence or there is significant sequence contamination and do not
proceed with further analysis. If the read count is high and the coverage is low, Kraken, a sequence
classification tool, will be used to speciates the reads.

NOTE: If coverage < 30x and sequence is confirmed MTBC, the bioinformatician will inform UCL and UCL will

discuss with PHE possible reasons for the low coverage and agree if this can be resolved by re-doing the WGS run

(from existing DNA), or if DNA extraction should be repeated and WGS run again from the new sample. If sequence

is confirmed non-MTBC (or significantly contaminated), the DNA extraction must be repeated from a confirmed

clean MTB isolate at UCL, or if this is not possible, request a new alternative isolate from the local/regional
laboratory. These email correspondences will be printed and kept in Nix-TB UCL file.

2. Sequence analysis pipeline
e (Call all genome site positions (this generates a Variant Call Format file (VCF) for all sites — see Table 18). Site

statistics are generated using SAMtools mpileup
e For phylogenetic analysis, first filter sites on the following criteria:
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0 mapping quality (MQ) above 30

0 site quality score (QUAL) above 30

0 atleast four reads covering each site with at least two reads mapping to each strand (DP4)
0 atleast 75% of reads supporting site (DP4) and an allelic frequency of 1 (AF).

Sites that failed these criteria in any isolate are removed from the analysis.

e INDELS are identified using SAMtools mpileup as above, but setting the minimum fraction of gapped reads for
candidates to 0.05. INDELS are filtered out from phylogenetics analysis (including paired isolate comparison
- relapse/reinfection)

e Call all variants from H37Rv (this generates a variant call only VCF — see Table 18). Gene annotation is
generated for all variant calls using snpEff software.

e Identify SNP variants between the baseline and follow up samples from the same patient to determine
relapse/reinfection using above criteria. For all paired isolate analysis, the following will be reported in the
‘Annotated SNP list for Paired Analysis’ (see Table 18):

0 number of SNPs different

0 the genome position (nucleotide position and codon position (where applicable)

0 the gene (if applicable) — otherwise that it is intergenic and if so any further information generated by
snpEff —i.e. proximity to upstream or downstream genes that might indicate SNPs in promoter or other
regulatory regions)

0 the variant call (e.g. A->G)

O variant type (e.g. synonymous/mis-sense)

0 the amino acid change (if applicable)

e All sequences will be used to reconstruct a study-wide phylogenetic tree. Phylogenetic reconstruction will be
performed using RAXML (Stamatakis, 2014), with a General Time Reversible (GTR) model of nucleotide
substitution and a Gamma model of rate heterogeneity; branch support values are determined using 1000
bootstrap replicates. This will be updated with each new round of WGS data available for the study.

e Assess for the presence of SNPs in the following resistance genes:

0 the 6 genes currently known to be associated with resistance to Pa-824 resistance (fbiA, fbiB, fbiC, ddn,
fgd1 and cofC). For all resistance genes the following will be reported in the ‘Annotated SNP list for PA-
824 resistance’ (see Table 18):

= the genome position (nucleotide position and codon position (where applicable)
= the variant call (e.g. A->G)

= variant type (e.g. synonymous/mis-sense)

= the amino acid change (if applicable)

0 Key resistance determining genes for first and second line drugs — this will be done using a publicly
available analysis platform.

e Lineage —the lineage/sub-lineage will be assigned according to the classification described in Coll et at (2014),
this will be reported alongside the Pa-824 resistance data output (see Table 18).

NOTE: All analysis will be performed using the current versions (updates to be made annually if applicable) of the

software packages listed above. As part of the data output (see Table 18), there is a report which details the
version numbers used for each batch of samples analysed.
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Table 18: Data files generated during the sequence analysis

File Type* Details

FASTQ.gz (compressed FASTQ) Raw sequence data file/s generated by PHE

2 files per sample

BAM Sequence data after alignment with H37Rv
1 file per sample (reference strain NC_000962.3)

VCF (all sites) All site calls

1 file per sample

VCF (variant calls only, including additional
gene annotation generated using snpEff
software)

1 file per sample

A subset of the above which includes only the
variant calls (SNPs compared to reference strain)

Annotated SNP list— all

(relapse and reinfection). Excel file

paired analysis

1 file per pair

Study from

comparison of the two VCF files (baseline and follow

specific  proforma, generated
up) to show annotation of all variants identified

between the two strains.

Annotated SNP list (PA-824 resistant genes
and lineage) — all samples. Excel file
1 file per sample

Study specific proforma, generated from the VCF
file to show details of all variants in the Pa-824
resistant genes and the strain lineage

Phylogenetic Tree - initial output as a newick
file, and also as png image file.
1 file per study

the
relatedness of all samples from the study as WGS

Cumulative phylogenetic tree showing

data is available

Analysis software version

1 file per batch of samples analysed

Documents the version of all software used for the
sample analysis

*All files will be named to include the sample ID which includes the patient identifier and the lab accession number

NOTE: The VCF files (all sites and variant calls) will be available for all samples allowing the annotated SNPs to be
interrogated further at a later date, should this be required.

Transfer of Analysis Data to UCL
UCL will be informed by email when data is ready and all data files listed in Table 18 (excluding the FASTQ which is

transferred as described above) will be made available to UCL using a password protected web portal

https://bugs3.sgul.ac.uk/data/bateson/. These will be downloaded and stored on the UCL S: Drive as described above.

6.12.4  Reporting

The required paired analysis data (No. of SNPs different between the baseline and follow up samples) will be entered on
to LRF 6 (Appendix H) from the appropriate annotated SNP list file (see Table 18 above). For paired isolates where number
of SNPs different is <20, the appropriate annotated SNP list must also be printed and attached to the LRF for ease of
reference. For pairs with >20 SNPs different, the full annotated list will be available as electronic copy only as indicated
in Table 18.
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APPENDIX A - NIX-TB SPUTUM SPECIMEN TRANSPORT FORM

This form should accompany each sputum specimen generated from a Nix-TE patient at the clinical site to the
laboratory. Use a separate Form for each sample submitted. Once the form is completed, a copy is made and
sent to the site, whereas the original should remain in the lab files.

SITE SECTION

{This section should be completed by the Principal Investigator or delegate)

Screening or Patient number

Visit specification

Visit in the NiX schedule [] Treatment, Week
[] Post-treatment, Month

1 Unscheduled
L Early Withdraw

Initials | (wea " "ifthereisnomiddle mitia) | Date*ofbith | /|
Type of Sputum Sample [] Early Momming [ Spot
WVisit date® Y R B
[] Screening ] Day 1

Date* of sputum collection | / !

__ | Time" of collection

Physician/nurse attending (print name)

Physician/nurse attending isignature)

TRANSPORT SECTION

{This section should be completed by driver, courier or person accompanying sample)

Date* of sample dispatch | / /

Time" of dispatch

Temperature of transport container (°C)

Dnver/courier/person accompanying sample
(print name)

Dnver/courier/person accompanying sample isignature)

LABORATORY SECTION

(This section should be completed by the laboratory technician receiving the samples)

Date* sample received f !

| Time" received

Temperature of transport container on receipt ("C)

Sample in good condition (yes/no)

If no please give details (detail problems, is this sample
going to be processed? has another sample been
requested?)

Sample processed within 30 minutes (yes/no)

If no, time sample transferred to fridge (hh;mm, and give
fridge 1D)

Laboratory technician (print name)

Laboratory technician (signature)

Laboratory Accession number

*Date format dd/mmm/yyyy 24h clock
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APPENDIX B — LRF1: Screening Samples (page 1)

Screening Number

[T [T TT3

APPENDIX B: NIX-TB LRF 1 — SCREENING SAMPLES

Lab Accession Number

WErsion Mo

Cate

nitia

Patient initials

DDD {use a =" if thare is no middle initial)

Collection date and time

day

mwornth

year

Time (24 hour)

Sputum quality

[saliva [Imucoid [Imucopurulent [ Purutent [l Bloody [ Mostly Blood

Estimated specimen volume

[0 w

Tech initials
specimen processing date | [ ] [T ] 1] I 1]
and time
ey mcanth year Time {24 hour)
RESULT SECTION — AURAMINE STAIN OR ZIEHL-NEELSEN [ Mot Done (add comment)
Date read l I ll I I ” I I I I Tech initials
day month year
Smearresult | [ InoAFBseen [scanty [l1+ [l2+ a3+ [ missing
{add comment)
Comments
{Include the average number of
AFBs per field)
Lab Supervisor * Lab Manager
Date & Signafure Date & Signature
ate reporea | 11 I CI 1]
day maonith year Signaturs

=Verified that the results are transcribed to the LRF correctly
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APPENDIX B—- LRF1: Screening Samples (page 2)

Screening Number

[TI-CT T ]

AFPENDIX B: NIX-TB LRF 1 — SCREENING SAMPLES

Lab Accession Number

WErSIOn Mo

Date

nitia

RESULT SECTION — HAIN MTEDRplus

[ Not Done (add comment)

Date of DMNA extraction | I | I I I I | I I I | Tech initials
day rmanth yEar
Date of DMNA hybridisation —
(Result date) | I | I I I I | I I I | Tech initials
day rnonth yEar
MTE complex confirmed yes I:l no I:l
O ool O rpol WT4 O rogE MUT
O rogE W1 O B WTS O ogE MUT24
Rifampicin banding pattem | [ mog w2 O pgB WTE ] 1pgE MUT2E
[T rpgB WT3 T rpoB WT7 T rpoB MUT3
O B WTS
Rifampicin resistance
g interpretation Sensitive I:I Resistant I:l Missing (add comment) I:I
U kate L inha, L inha, MUT1
Isoniazid banding patter | = kat@ WT C inh WT1 L inhA MUT2
[T katG MUTH O inpa, WT2 [T inha, MUT3A
[ kat MUT2 [ inh&, MUT3E
Isoniazid resistance
interpretation Sensitive I:I Resistant I:l Missing (add comment) I:I
Comments

RESULT SECTION — GEMEXPERT MTE/RIF

[ Mot Done (add comment)

pateoftest| | N |T T T 1T N I [ | Eftz;ﬁm;;;aggss} 'fes|:| MD Tech initials
da month year
If MTE detected: minimum Cycle
MTB |
mﬁgg?;:g yes[l no I:l threshold (the Iuwesl;tr ;?g lE.:asrr‘::J:]_rllzg;I I:":LI:'

IF MTE detected, note semi-
quantitative result

High I:l

low I:l medium I:l very low I:l

Rifampicin resistance
interpretation

Sensitive I:l

Resistant I:I

Missing (add comment) I:l

Comments

Lab Supervisor *

Lab Manager

year

Date & Signature Daie & Signaiure
Date molecular test | I | | I I | | I I | |
result reported dey onth Signature

= Verified that the results are transcribed to the LRF correctly
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APPENDIX B — LRF1: Screening Samples (page 3)

Screening Number

[T I-CT T ]

APPENDIX B: NIX-TB LRF 1 — SCREENING SAMPLES

Lab Accession Number

WETSION MO

Lame

nitia

RESULT SECTION — MGIT CULTURE

[ Mot Done (add comment)

Date ! time
protocol started

day manth

yaar

Time

Tech initials

MGIT tube No.

ENjERjEEEEEEEE

Time to
O, | OO0 OO0 0000 | e, | 0000
MGIT result day manth yesr (TTDITTP): Deys o=
I:I neg l I Il I I Tech initials
’ Tirne
If instrument positive: Blood Agar Plate (BAP) (after 48 h):

Date Read

Re=ult

D pos. |:| neq. D other (add comment)

day

rmiznth

year

O B&P not done

Comment: Blood
Agar Result Other

[0 B&P is negative, MGIT fube visibly contaminated
[0 BAP iz negative, evidence of fungal hyphae seen on ZN smear

Tech initials

If instrument positive: Ziehl-Meelsen stain:

Date read | I

D pos. D neg.

I:I cording I:I typical

Result o
day ronth wear I:II'I‘IISSIF‘IQ I:I atypical
[add comment)
Comments Tech initials
Lab Supervisor * Lab Manager

Date & Sighafure Date & Sighature

paemoT | [ I I T
results reported I
ay manth yaar Signature

RESULT SECTION — ISOLATE STORAGE AND SHIPMENT

Was the subculture prepared for storage and shipment?

yesD

I'IEID

naot applicable[l

Was a LJ slope shipped to the Central Lab for characterization?

yesD

I'IEID

naot applicable[l

Comments

Lab Supervisor *

Dafe & Signature

*Verified that the resultz are transcribed to the LRF correctly
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APPENDIX C - LRF2: Treatment and Follow-up Samples (page 1)

Subject Number

[T -LIT T I-[T 13

APPEMDIX C: NIX-TB LRF 2 — TREATMENT
AND FOLLOW-UP

Lab Accession Number

version Mo

Date

nitia

Patient initials

I:I:I:l {use ' = “if there is no middle initial)

Specimen Type

|:| Early Morning

[ spot

Collection date and time

day

ranth

year

Tirne (24 hour)

Visit specification

D[Jazm

D Treatment, I:“:l

Week

D Early withdraw

|:| Post-ireatment, I:“:l

D Unscheduled

Manth
Sputum quality |  [Isaiva [IMucoid [IMucopuruient []Purutlent [ Bloody [ Mostiy Blood
Estimated specimen volume I:“:l . I:l mi Tech initials
Processed date and time | I | I I I I | I I I I | I | | I |
day mionth year T {24 hour)

RESULT SECTION — MGIT CULTURE

[ Not Done (add comment)

Date / i " .
pmtnc:gli.tartrgg HEgE R ERR L ll [ Tech initials
day mianth year Tirne
wertwoe o. | [T ] I I I I I
0. | 00 000 0000 [ e, |00, 00
MGIT result day menth year (TTOTTP): | pays  Hows
|:| neg LI Tech initials
: Tirne
If instrument positive: Blood Agar Plate (BAP) (after 48 h):
Date Read l dl L nﬂ! L Result Dpos. Dneg. Dulher(add comment)
ay o waar

Comment: Blood

[ BAP nof done
[ BAP iz negative, MGIT fube visibly centaminated

Agar Result Other

[ BAP is negative, evidence of fungal hyphae seen on ZW smear

Tech initials
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APPENDIX C - LRF2: Treatment and Follow-up Samples (page 2)

Subject Number DD _ DDDD _ DDD APPEMDIX C: NIX-TB LRF 2 — TREATMENT

AND FOLLOW-UP

VErsion ko

Lab Accession Number

Late

nitia

If instrument positive: Ziehl-Neelsen stain:

Dpos. Dneg. ) _
Date read | I || I I Il I I I | D‘«‘D"dlﬂﬂ Dt}fplcal

Resuit Dmissing mdd .
day rricnth year o atypical
Comments Tech initials
Lab Supervisor * Lab Manager
Date & Signature Date & Signature
Date MGIT Lol
results reporte
P day marth year Signature
RESULT SECTION - ISOLATE STORAGE AND SHIPMENT
Was the sulture prepaparad for storage and shipment? yes[l 5 I:l o applicahle[l
VWas a LJ slope shipped to the Central Lab for characterization? yes[l — I:l o applicahle[l
Commenis
Lab Supervisor *
Dafe & Signature

*erified that the results are franscribed to the LRF correctly
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APPENDIX D - LRF3: Speciation

Screening or
Subject Number

[I-CL T -CT 1]

APPENDIX D: NIX-TB LRF 3 — SPECIATION

WErsion Mo

Lab Accession Number

Cate

nitia

Patient initials

EI:D {use ' — " if there is no middle initial)

Month

Specimen Type D Early Morning D Spot
Collection date and time l I I l I I l l I I I l | I | | I |
day mionth Year Timne (24 howr)
D Screening D Day 1 D Treatment, I:“:l
. . . Week
Visit specification
D Post-treatment, I:":l D Unscheduled D Early withdraw

RESULT SECTION — SPECIATION

[0 Not Done (add comment)

day month year

Date of test l I

Tech initials

MPTG4 Antigen test I:l
Hain MTBC I:l

Hain MTEDRs/ D

Test type

Hain Mycobacterium CM I:l

Hain MTBEDRplus I:l

GeneXpert I:l

MTE complex confirmed

yes I:I no I:l

Missing I:l{add comment)

Comments
Result date | I || I I ” I I I I Tech initials
day migith year
Lab Supervisor * Lab Manager
Date & Signaiure Date & Signafure
ate reportea | LI LI LI
day mianth year Signaturs

=Verified that the results are transcribed to the LRF correctly
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APPENDIX E: Isolate Shipment to UCL
This form should be completed each time isolates are to be shipped to UCL. A copy of this form should be sent with the LJ slopes.

Laboratory Name: Name of requestor:
Shipment Date:
Total number of Slopes: Signature of requestor:
. Laboratory Aer .
Patient \ Visit Specimen
Accession Comment
Number Number Schedule Type
To be completed upon reconciliation Additional comments:
Date received:
UCL Staff Name:
UCL Staff Signature:
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APPENDIX F — LRF4: Drug Susceptibility Testing (page 1)

APPENDIX F

NIX-TE LRF 4 — Drug Susceptibility Testing bate

Laboratory Accession Number

Patient number I ||

|:| Day 1
|:| Screening

WVisit specification Week

D Unscheduled

D Treatment, I:":l D Post-treatment, |:||:|

Month

RESULT SECTION

Blood Agar Pate I ILYI L m.llml L ﬂ | O Y o O o AV,
Etiﬁﬂm“ l !Ilay | L m!!_ml L r!_!ar L Initisl gﬁe DMGIT I:lLJ
S Streptomycin Dsensiﬁve I:I resistant I:I missing (20 cOmMmEnt) ..o
| | 1soni=zic Dsensiti\.re D resistant D missing (add COMMENt) . oo
R | rismpicin Dsensiﬁve I:I resistant I:I missing (20d COMMENt) oo oo
E Ethambutol Dsensiti\.re D resistant D missing (00 COMMENt) ... covoereers e

Date SIRE remowvad

:;wneumt day | I | manth | I I I year | I I I | D Epicanter used

Date of test / Ll | I:" Iniial Jeed I:I I:I
K | stert=d - — oar culture MEIT L
A Kanamycin Dsensiti\re D resistant D missing (add comment] ...
N Dl KM removed

;LHWREWL day | I I month | I I I year | I I I I D Epicenter used

Date of test | I | | Dl D D

culturE MGIT LI

Initial

startad

day month

D sensitive

Pyrazinamide

D resistant

D missing {add comment)

>PNT

Date PTA remoed

rtaemm o | g [] |mh| ] |mr| | | ] [ S——
sDtZEEZHEE“ I " ID' Initial __ -:ulturE DMGIT DL..I

manth

year

Muoxiflo=acin
concentration

D 0.5pgfmil

D 2ug'ml

D Other (please specify)

D sensitive

Muoxifloxacin

0=

D resistant

D missing (add comment] ...

Date g ramaved,

;anmum dayrl I Imonthl I I Il_.rearl I I I I DEeibenterused
Comments

Lab Supervisor *

Lab Manager

Date & Signature

Dste & Signature

Date Reported

day manth

ysar Signature

* Werified that the nesults are fransaribed 1o the LRF correcty
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APPENDIX F — LRF4: Drug Susceptibility Testing (page 2)

APPENDIX F

NIX-TB LRF 4 — Drug Susceptibility Testing

Fill out in case of resistant result:

Blood agar plate D D
sterile yes contaminated DAl Fead
Drug: Wisible inspection of
MGIT tube — Normal yes no
Start Date: TE Morphology seen Tnitiak Dale Read
Initials: Confirmation by ZM- D AFB+ D contamination
stain (if applicable) D
No AFB Imitiaake Dl Read
Blood agar plate D D
sterile yES contaminated T Dale Fead
Drug: Wisible inspection of
MGIT tube — Mormal yas no
Start Date: TB Morphology seen Tritiae Dale Fead
Initials: Confirmation by ZM- D AFBE+ D contamination
stain (if applicable) D
Mo AFE |nitizke/Drate Faad
Blood agar plate D D
sterile yes contaminated DAl Fead
Drug: Wisible inspection of
MGIT tube — Normal yes no
Start Date: TE Morphology seen Tnitiak Dale Read
Initials: Confirmation by ZM- D AFB+ D contamination
stain (if applicable) D
No AFB Imitiaake Dl Read
Blood agar plate D D
sterile yES contaminated T Dale Fead
Drug: Wisible inspection of
MGIT tube — Mormal yas no
Start Date: TB Morphology seen Tritiae Dale Fead
Initials: Confirmation by ZM- D AFBE+ D contamination
stain (if applicable) D
Mo AFE |nitizke/Drate Faad
Blood agar plate D D
sterile yes contaminated DAl Fead
Drug: Wisible inspection of
MGIT tube — Mormal yas nao
Start Date: TE Morphology seen Tnitiak Dale Read
Initials: Confirmation by ZN- D AFE+ D contamination
stain (if applicable) D
No AFB Initiaaks' Dl Reiad
Lab. Manager [Date and Signature):
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APPENDIX G — LRF5: Minimum Inhibitory Concentration (page 1)
APPEMNDIX G

NIX-TEB LRF 5 — M

nimal Inhibitory

B
G
3
o

Concentration itz

Laboratory Accession

Mumber

Patient number

O ]- 00

Visit specification |:| Day 1 |:| Treatment, I:I:l |:| Post-treatment, I:II:'
(Tick and complete as Week Month
appropriate) |:| Screening D Unscheduled
RESULT SECTION
e [ L ) s T R
Test Start Date Dj DDD DD DD Initizls
O‘ rmonth
E MIC velue pgfmi ar Missing |:| Provide MESS0m. o oooee oo
Result Date Dj DDD Dj DD Initials
manth wear
Test Start Date Dj DDD Dj DD Initials
D ronth year
H MIC velue ME,."IT‘II ar Missing I:‘ Provide Measom. .. ... e e e e e e
Result Date Dj DDD Dj DD Initials
maonth wear
Test Start Date Dj DDD Dj DD Initizls
|.IJ ranth
E MIC value pgfmil ar Missing |:| Provide reason. .. ... ... e
Result Date Dj DDD Dj DD Initials
manth year
Comments
Lab Supervisor * Lab Manager
Dafe & Signaiure Dafe & Signature
Diate Reported Dj DDD Dj DD
month year SNt

*\erified that the results are franscribed fo the LRF correctly

Pg. 96 of 101




NiX-TB Mycobacteriology Laboratory Manual_Master_V5_15May2018

APPENDIX G — LRF5: Minimum Inhibitory Concentration (page 2)

APPENDIX G

NIX-TB LRF 5 — Minimal Inhibitory Concentration ni=

Fill out in case of resistant result:

rsion Mo

Dirug: Blood agar plate D D
sterile yes5 contaminated iD= Fead
ans (ugdmi):
Start Date: Confirmation by D AFB+ D cantaminated
Initizls: ZMN-stain I:l
No AFE Initisle/Diase Rasd
Drug: Blood agar plate D D
sterile yes contaminatsd b e Read
Gons (ugmi):
Start Date: Confirmation by D AFB+ D contaminated
Initisls: Zh-stain I:l
No AFE InitialsDiate Rasd
Dirug: Blood agar plate D D
sterile yEs5 contaminatad TtaeDae Fead
e (pgdmi):
Start Date: Confirmation by D AFB+ D contaminated
Initials: ZMN-stain I:l
No AFE Initiade/Diate Raad
Drug: Blood agar plate D D
sterile yes contaminatsd b asae Read
Gons (ugmi):
Start Date: Confirmation by D AFB+ D contaminated
Initisls: ZM-stain I:l
Mo AFE IritialsDiase Paad
Dirug: Blood agar plate D D
sterile yES5 contaminatsd e Fead
Copnm (ug/ml):
Start Date: Confirmation by D AFB+ D contaminated
Initials: ZMN-stain I:l
No AFE InitialsDiate Read
Drug: Blood agar plate D D
sterile YES contaminated e D Fead
Gons (ugdmi):
Start Date: Confirmation by D AFB+ D contaminated
Initisls: ZM-stain I:l
No AFE Iratials Dlate Flasad
Lab. Manager {Date & Signature):
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APPENDIX H - LRF6: Paired Whole Genome Sequencing

APPENDIX H

w

NIX-TB LRF 6 — Paired WG

Patient number

(0] -C000]-000d

Visit specification (tick and DScreening I:' Day 1 I:ITr&atm&nt, I:”:'
= complete as appropriate) Week
9
1] Laboratory Accession
E Number
7]

- Collection date RN NN
day mionth year
I:‘Treatm&nt, I:”:' I:IPnst-Tremmenl I:“:'
o Visit specification (tick and Week Manth
complete as appropriate)
E D Unzscheduled
1]
E Laboratory Accession
N Mumber
Collection date I I ” I I ll I I I l
& day month year
PAIRED WHOLE GENOME SEQUENCING

Was paired whole genome
sequencing performed?

|:| Yes |:| Mo (add comment)

Sequence Run date*

Isolate 1 DD DDD DDDD

Isolate 2 |:||:| |:||:”:| DDDD

miznth year

Mumber of Single Mucleotide
Folymorphisms (SMNF) differences
between isolate 1 and isolate 2+
Mate: For pairs with <20 SHP= different,
please print the associgted annotated SNP
table and attach to this LRF

Comments

Result date
[Mote: this is the date of the Annotated SMP
List Report companng the two isclates)

year

day

mionth

Lab Supervisor *

Lab Manager

Date & Signature

Date & Signaifure

*Verified that the results are transcribed to the LRF correctly
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Lab accession
number

Patient ID

Visit

Date of DNA
Extraction
(if UCL or
add “site’)

Read
Date

Initials

Manodrop

260,280 Ratio

Concentration

(ng/m)

Read
Date

Initials

Qubit®
Sample dsDNA cgnein | Final dsDMNA
Volume Qubit tube CONE,
(1-20 ) Add UNITS: (pg/miLin
DMA sample

Acceptable
(v/n)

Lab Manager (5ign and Date):
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DNA QUANTIFICATION WORKSHEET

If DNA concentration is acceptable and DNA requires dilution prior to sending for WG5S, dilution steps should be documented below.
MOTE: Maote this table is only required to be completed if DNA is sent for WG5S

Lab accession
number

Patient 1D

QUBIT Final dsDNA cong,
(mg/ml) in DMA sample

Final D&
concentration (pg/mi)
required for WGS

Dilution Factor (add details)

Final volume of
sample sent for
WGS ()

Lab Manager (Sign and Date):
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Appendix 1 -- Hain Life Sciences, GenolLyse®, Version 1.0, Instructions for Use, 10/2012

L
Genolyse_1012_5161
0-09-02.pdf

Appendix 2 — Xpert M.tb/RIF System Operator Manual

]

XpertMTB_Broch_R9_
EU.pdf

Appendix 3 — Hain GenoType MTBDRplus, Version 2.0, Instructions for Use, 10/2011

]

MTBDRplusV2_1011_
304A-01-02.pdf

Appendix 4 — Hain GenoType MTBDRsl/, Version 2.0, Instructions for Use, 06/2015

A
MTBDRsIV2_0615_317
A-02-02.pdf

Appendix 5 — Hain GenoType MTBC, Version 1.0, Instructions for Use, 06/2015

!
S

GenoType MTBC
(IFU-301-10).pdf

Appendix 6 — Hain GenoType Mycobacterium CM, Version 1.0, Instructions for Use, 08/2016

o

MYCCMV2_0816_299
A-01-02.pdf

Appendix 7 - BWO0303: Instructions on sample submission and receiving results
Adobe Acrobat
Document
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GenoLyse®
Kit for Extraction of Bacterial DNA

Please read the instructions on hand completely and carefully before using the kit. Strictly adhere to the established procedure to obtain correct test
results.

Intended Use

The GenoLyse® DNA extraction kit permits the fast and easy manual extraction of bacterial DNA for further use with the following diagnostic assays from
Hain Lifescience: GenoType MTBDRplus, GenoType MTBDRs!, GenoType MTBC, GenoType Mycobacterium CM, GenoType Mycobacterium AS, GenoQuick®
CT, and GenoQuick® MTB. Depending on the subsequent test, patient specimens and/or cultured material can be used as starting material.

The kit is an in vitro diagnostic product for use in medical facilities and medical laboratories.

Principles of the Procedure

The whole procedure is divided into three steps: (i) pelleting of cells for removal of sample liquids, (i) lysis under alkaline conditions at elevated
temperature, and (iii) neutralization. The extracted genomic DNA may directly be used for downstream applications and can be stored at -20°C.

Storage and Disposal of Kit Constituents

Store all kit components at 2-8°C. Do not use the reagents beyond their expiry date. Dispose of unused reagents and waste in accordance with federal, state,
and local regulations.

Precautions for Handling Kit Constituents

The kit constituents are not classified as hazardous substances. However, suitable protective clothing and gloves should always be worn. Observe all
federal, state, and local safety and environmental regulations.

Specimen Requirements

The applicable starting materials for the diagnostic test kit (GenoType MTBDRplus, GenoType MTBDRs!, GenoType MTBC, GenoType Mycobacterium CM,
GenoType Mycobacterium AS, GenoQuick® CT, or GenoQuick® MTB) are stated in the respective instructions for use. Observe the given instructions for
storage, transport, and preparation of the specimens and, when indicated, special precautions for handling.

Precautions for handling specimens

Patient specimens and cultures made from patient specimens must always be considered as potentially infectious and must be handled accordingly (e.g.
see [1] or [2]). Always wear suitable protective clothing and gloves. Samples from risk patients (infected by pathogenic microorganisms including Hepatitis B
and Human Immunodeficiency Virus (HIV]) and cultures made from those samples must always be labeled and handled under suitable safety conditions
according to institutional guidelines.

Discard used pipette tips immediately after use in a container for biohazardous waste. After finishing the assay, discard all used disposables in a container
for biohazardous waste.

Quality Control

Observe the usual precautions for nucleic acid extraction. It is essential that all materials (such as pipette tips) coming in contact with the reagents are free
from DNases.

If a negative control sample for detection of possible contamination events shall be included in DNA extraction, pipette 100 ul Lysis Buffer (A-LYS) in a
1.5 ml screw cap tube. Proceed with step 4 (see chapter Procedure).

Procedure

A. For use with the GenoType MTBDRplus, GenoType MTBDRs!, GenoType MTBC, GenoType Mycobacterium CM, GenoType Mycobacterium AS, or
GenoQuick® MTB assay:
Handling of potentially infectious specimens must be carried out in a class Il safety cabinet. Potentially infectious samples must be centrifuged in a
class Il safety cabinet or in an aerosol-tight rotor. Open aerosol-tight rotor in safety cabinet only. For inactivated samples, a standard rotor can be used
for centrifugation outside the safety cabinet.

1. When using patient specimens (only GenoType MTBDRplus, GenoType MTBDRs!, and GenoQuick® MTB), transfer 500 pl of decontaminated sample
material into a labeled 1.5 ml screw cap tube; when using bacteria grown in liquid media (only GenoType MTBDRplus, GenoType MTBDRs/,
GenoType MTBC, GenoType Mycobacterium CM, and GenoType Mycobacterium AS), transfer 1 mL.
When using bacteria grown on solid medium (only GenoType MTBDRplus, GenoType MTBDRs(, GenoType MTBC, GenoType Mycobacterium CM, and
GenoType Mycobacterium AS), collect bacteria with an inoculation loop and suspend in 100 pl of Lysis Buffer (A-LYS), vortex, and continue with step 4.

. Centrifuge for 15 min at 10,000 x g.

. Discard supernatant and resuspend pellet in 100 pl Lysis Buffer (A-LYS) by vortexing.

. Incubate sample for 5 min at 95°C in a water bath while lid is closed. Briefly spin down.

. Add 100 pl Neutralization Buffer (A-NB) and vortex sample for 5 sec.

. Spin down for 5 min at full speed in a table-top centrifuge and directly use 5 pl of the supernatant for PCR. In case the DNA solution is to be stored for
an extended period of time, transfer supernatant to a new tube.

o~ O W N

B. For use with the GenoQuick® CT assay:

1. Rinse swab in transport medium or, in case a dry swab is used, in 0.5-1 mL 0.9% NaCl solution by vortexing for 10 seconds. Squeeze out any residual
liquid at the inner wall of the tube.

2. Transfer 500 pl of sample material from 1. or 500 pl of first void urine into a labeled 1.5 ml screw cap tube. Centrifuge for 15 min at 10,000 x g in a
standard table top centrifuge.

3. Discard supernatant and resuspend pellet in 100 pl Lysis Buffer (A-LYS) by vortexing.





4. Incubate sample for 5 min at 95°C in a water bath. Briefly spin down.

. Add 100 pl Neutralization Buffer (A-NB) and vortex sample for 5 sec.

6. Directly use 5 pl of the DNA solution for PCR. In case the DNA solution is to be stored for an extended time period, spin down for 5 min at full speed and
transfer supernatant to a new tube.

ol

The extracted genomic DNA may directly be used for downstream applications and can be stored at -20°C.

Limitations

Strictly adhere to the established protocols and procedures in order to obtain correct test results and to avoid contaminations.

The performance evaluation of the GenoLyse® kit was carried out with compatible test kits from Hain Lifescience only, applying the conditions indicated in
the respective instructions for use. Performance data can be requested through www.hain-lifescience.com.

The results generated with DNA extracted with this kit may only be interpreted in conjunction with additional laboratory and clinical data available to the
responsible physician.

Use of this kit is limited to qualified personnel well trained in the procedure and familiar with molecular biological methods.

This kit was not evaluated for DNA extraction from stool samples or blood as well as swab media containing inhibitors of PCR (e.g. alcohols, SDS). The kit
was neither validated for extraction from fungi, parasites or viruses nor for extraction of RNA.

Troubleshooting

Problems in subsequent applications (e.g. amplification problems)

- DNA solution contains inhibitors. Ensure appropriate starting material.

- DNA solution contains protein contaminations. Include or extend centrifugation step of neutralized cell lysate and transfer supernatant to a new tube.

- Improper sampling, storage, transport, or preparation of specimen. Request new specimen and repeat DNA extraction.

- Contamination of extraction reagents. In the subsequent application, DNA is also detected in a negative control included in the DNA extraction (see
chapter Quality Control). Repeat extraction with new reagents.

Material Required but not Provided
- 0.9% sodium chloride solution (for protocol B)

- 1.5 mlscrew cap tubes

- Adjustable pipettes for 20, 200, and 1000 pl

- Class Il safety cabinet (for protocol A

- Disposable gloves

- Disposable sterile pipette tips with filter

- Table top centrifuge, where required with aerosol tight rotor
- Timer

- Vortexer

- Water bath, precision +/-1°C

Kit Contents
Order no. 51612 51610
Extractions 12 96

Lysis Buffer (A-LYS)
contains 1% nonionic tenside, <0.2% NaOH, dye 2 ml 12 ml

Neutralization Buffer (A-NB)

contains buffer 2ml 12 ml
instructions for use 1 1
Ordering Information order no.
GenoLyse® (kit for manual DNA extraction of 12 samples) 51612
GenoLyse® (kit for manual DNA extraction of 96 samples) 51610
References

1. Biosafety in microbiological and biomedical laboratories, 5th edition. U.S. Department of Health and Human Services, Centers for Disease Control and
Prevention, Atlanta, USA 2009.

2. Protection of laboratory workers from instrument biohazards and infectious disease transmitted by blood, body fluids, and tissue. Approved guideline.
Clinical and Laboratory Standards Institute (formerly National Committee for Clinical Laboratory Standards), USA, Document M29 (please refer to the
latest version).

Important Changes in IFU-51610-09

Chapter Change

Intended Use, Procedure The GenolLyse® kit was approved for use with the GenoType MTBC, GenoType Mycobacterium CM, and GenoType
Mycobacterium AS.
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GenoType MTBC
Molecular Genetic Assay for Differentiation of the Mycobacterium tuberculosis Complex
from Cultured Material

Please read the instructions on hand completely and carefully before using the kit. Strictly adhere to the established procedure to obtain correct test
results.

Intended Use

The GenoType MTBC test is a qualitative in vitro test from cultured material for the differentiation of the following species/strains belonging to the
Mycobacterium tuberculosis complex (MTBC): M. tuberculosis/M. canettii, M. africanum, M. microti, M. bovis subsp. bovis, M. bovis subsp. caprae, and M. bovis
BCG.

The test is indicated as an aid for diagnosis and intended for use in medical laboratories.

Summary and Explanation

Tuberculosis (TB) is a bacterial infectious disease passed on by droplet infection. In 2013, there were an estimated 9.0 million incident cases of TB globally,
and an estimated 1.5 million deaths occurred [1].

The TB pathogens are immobile, obligate aerobic, acid-fast bacilli belonging to the family of Mycobacteriaceae. They are gram-positive with a high genomic
G+C content (59-66%). The genus Mycobacterium comprises numerous species, including the so-called nontuberculous mycobacteria and the TB-causing
MTBC with the species M. tuberculosis, M. africanum, M. bovis, M. microti, and M. canettii. The species M. bovis comprises the pyrazinamide-resistant
subspecies M. bovis subsp. bovis, the pyrazinamide-susceptible subspecies M. bovis subsp. caprae, and the nontuberculous vaccine strain M. bovis BCG. The
GenoType MTBC permits the rapid and reliable differentiation of the members of the M. tuberculosis complex and therefore the fast application of specific
treatment measures.

Principles of the Procedure

The GenoType MTBC test is based on the DNAeSTRIP technology. The whole procedure is divided into three steps: (i) DNA extraction from cultured material
(solid/liquid medium; the necessary reagents are not included in the kit), (i) a multiplex amplification with biotinylated primers, and [iii] a reverse
hybridization.

All reagents needed for amplification such as polymerase and primers are included in the Amplification Mixes A and B (AM-A and AM-B) and are optimized
for this test. The membrane strips are coated with specific probes complementary to the amplified nucleic acids. After chemical denaturation, the single-
stranded amplicons bind to the probes (hybridization). Highly specific binding of complementary DNA strands is ensured by stringent conditions which
result from the combination of buffer composition and a certain temperature. Thus the probes reliably discriminate the different sequences of the bacterial
species. The streptavidin-conjugated alkaline phosphatase binds to the amplicons’ biotin via the streptavidin moiety. Finally, the alkaline phosphatase
transforms an added substrate into a dye which becomes visible on the membrane strips as a colored precipitate. A template ensures the easy and fast
interpretation of the banding pattern obtained.

Storage and Disposal of Kit Constituents

Kit Component 1 of 2

Kit Component 2 of 2

Store all constituents from Kit Component 1 at 2-8°C. Store all constituents from Kit Component 2 at -20°C and keep strictly separated from contaminating
DNA. Avoid repeated freezing and thawing of AM-A and AM-B, when processing only small sample numbers per run, aliquot AM-A and AM-B. Do not use the
reagents beyond their expiry date. Dispose of unused reagents and waste in accordance with federal, state, and local regulations.

Precautions for Handling Kit Constituents
Observe all federal, state, and local safety and environmental regulations. Always wear suitable protective clothing and gloves.
When handling kit reagents, the following special safety measures must be applied:

Hybridization Buffer (HYB) and Substrate Concentrate [SUB-C) are not classified as hazardous. Due to their ingredients, however, hazard statement
EUH210 applies: Safety data sheet available on request.

Denaturation Solution (DEN) contains <2% sodium hydroxide.

Warning!

H315: Causes skin irritation. H319: Causes serious eye irritation.

P280: Wear protective gloves/protective clothing/eye protection. P305+351+338: IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing. P313: Get medical advice/attention.

For additional information, please refer to the safety data sheets which can be downloaded from: www.hain-lifescience.com/products/msds.html

Quality Control

In order to control the correct performance of the test and the proper functioning of kit constituents, each strip includes 2 control zones:

- aConjugate Control zone (CC) to check the binding of the conjugate on the strip and a correct chromogenic reaction

- a Universal Control zone (UC) which detects, as far as is known, all mycobacteria and members of the group of gram-positive bacteria with a high G+C
content





Observe the usual precautions for amplification setup. It is essential that all materials (such as pipette tips) coming in contact with the reagents are free
from DNases.

Do not interchange or pool Amplification Mixes or membrane strips from different kits unless the lots are identical.

A negative control sample for detection of possible contamination events containing water (molecular biology grade) instead of DNA should be part of each
test run; the respective test strip should show the CC band only.

Specimen Requirements
Bacteria grown on solid medium or in liquid medium may be used as starting material for DNA extraction. The test must not be used for detection directly
from patient specimens.

Precautions for handling specimens

Patient specimens and cultures made from patient specimens must always be considered as potentially infectious and must be handled accordingly (e.g.
see [2] or [3]). Always wear suitable protective clothing and gloves. Samples from patients at risk (infected by pathogenic microorganisms including
Hepatitis B and Human Immunodeficiency Virus (HIV]]) and cultures made from those samples must always be labeled and handled under suitable safety
conditions according to institutional guidelines.

Handling of potentially infectious specimens must be carried out in a class Il safety cabinet. Potentially infectious samples must be centrifuged in a class I
safety cabinet or in an aerosol-tight rotor. Open aerosol-tight rotor in safety cabinet only. For inactivated samples, a standard rotor can be used for
centrifugation outside the safety cabinet. Discard used pipette tips immediately after use in a container for biohazardous waste. After finishing the assay,
discard all used disposables in a container for biohazardous waste.

Storage and transport

All specimens should be collected and transported as recommended in the CDC publication “Public Health Mycobacteriology: A Guide for the Level Il
Laboratory” [4], the “Clinical Microbiology Procedures Handbook” [5], or your laboratory procedure manual.

It must be ensured that until decontamination takes place, specimens are kept in sterile plastic containers at a temperature of 2-8°C. The transport of
specimens at room temperature has to be carried out as soon as possible and should be done within 1-2 days. The specimens used for decontamination
must not be older than 4 days.

Preparation

Clinical specimens must be processed using the NALC/NaOH method according to the CDC publication “Public Health Mycobacteriology: A Guide for the
Level Ill Laboratory” [4]. After decontamination, the cell pellet should be resuspended in a maximum of 1 to 1.5 ml of phosphate buffer. Cultivation can be
performed either on solid medium (e.g. Loewenstein-Jensen, Middlebrook] or in liquid medium (e.g. MGIT (BD Diagnostics, Franklin Lakes, USAJ). Handling
of potentially infectious specimens must be carried out in a class Il safety cabinet.

DNA Extraction

Bacteria grown on solid medium (e.g. Loewenstein-Jensen, Middlebrook] or in liquid medium (e.g. MGIT (BD Diagnostics, Franklin Lakes, USA]] may be
used as starting material for DNA extraction. The working area must be free from contaminating DNA.
The following quick protocol can be used for DNA extraction from cultured material:

1a.When using bacteria grown on solid medium, collect bacteria with an inoculation loop and suspend in approximately 300 pl of water (molecular biology
grade).

1b.When using bacteria grown in liquid medium, directly apply 1 ml. Pellet bacteria by spinning for 15 min in a standard table top centrifuge with an
aerosol-tight rotor or in a class Il safety cabinet at approximately 10,000 x g. Discard supernatant and resuspend bacteria in 100-300 pl of water
(molecular biology grade) by vortexing.

2. Incubate bacteria from 1a or 1b for 20 min at 95°C in a water bath.

. Incubate for 15 min in an ultrasonic bath.

4. Spin down for 5 min at full speed and directly use 5 pl of the supernatant for PCR. In case DNA solution is to be stored for an extended time period,
transfer supernatant to a new tube.

w

The assay on hand was also validated with the GenoLyse® kit (see chapter Ordering Information) which can alternatively be used for DNA extraction. For
handling instructions, please refer to the instructions for use of the GenoLyse® kit.

The methods described above were used for performance evaluation of the GenoType MTBC. Until the present edition of the instructions on hand, the
performance of the test has not been validated with other DNA extraction methods or sample materials.

Amplification

All reagents needed for amplification, such as polymerase and primers, are included in the Amplification Mixes A and B (AM-A and AM-B) and are
optimized for this test. After thawing, spin down AM-A and AM-B briefly and mix carefully by pipetting up and down. Pipette AM-A and AM-B only in a room
free from contaminating DNA. The DNA solution should be added in a separate working area.

Prepare for each sample:

- 10 pl AM-A (see Kit Component 2)
- 35 pl AM-B (see Kit Component 2)
- 5 pl DNA solution

Final volume: 50 pl

Determine the number of samples (number of samples to be analyzed plus control samples). Prepare the number of tubes needed. Prepare a master mix
containing AM-A and AM-B and mix carefully but thoroughly (do not vortex). Alternatively, the content of an AM-A reaction tube may completely be
transferred to an AM-B reaction tube. This will lead to 0.68 ml master mix for 12 amplification reactions (12 tests kit) or, respectively, 4x 1.35 ml for 4x 24
amplification reactions (96 tests kit). Please note that the master mix needs to be prepared freshly each time. Aliquot 45 pl into each of the prepared PCR
tubes and add 5 pl water (molecular biology grade) to one aliquot (negative control). In a separate working area, add 5 pl DNA solution to each aliquot
(except for negative control).





Amplification profile:
When using a thermal cycler from Hain Lifescience with the respective preinstallation, select protocol “HOT 30".

15 min 95°C 1 cycle

30 sec 95°C 10 L
2min 58°C cyctes

25sec 95°C
40 sec 53°C 20 cycles
40 sec 70°C

8 min 70°C 1 cycle

Heating rate <2.2°C/sec

Amplification products can be stored at +8 to -20°C.

Hybridization

When using a hybridization instrument from Hain Lifescience, please refer to the document “Overview equipment programs” available on
www.hain-lifescience.com for the name of the hybridization protocol to be used.

The following protocol describes the manual hybridization using a water bath or a TwinCubator.

Preparation

Prewarm shaking water bath to 45°C (the maximum tolerated deviation from the target temperature is +/-1°C] or switch on TwinCubator. Prewarm
solutions HYB and STR to 37-45°C before use. The reagents must be free from precipitates (note, however, that solution CON-D is opaque). Mix if
necessary. Warm the remaining reagents with the exception of CON-C and SUB-C to room temperature. Using a suitable tube, dilute Conjugate
Concentrate [CON-C, orange) and Substrate Concentrate (SUB-C, yellow) 1:100 with the respective buffer (CON-C with CON-D, SUB-C with SUB-D) in the
amounts needed. Mix well and bring to room temperature. For each strip, add 10 pl concentrate to 1 ml of the respective buffer. Dilute CON-C before each
use. Diluted SUB-C is stable for 4 weeks if stored at room temperature and protected from light.

1. Dispense 20 pl of Denaturation Solution (DEN, blue) in a corner of each of the wells used.

2. Add to the solution 20 ul of amplified sample, pipette up and down to mix well and incubate at room temperature for 5 minutes.
Meanwhile, take strips out of the tube using tweezers and mark them with a pencil underneath the colored marker. Always wear gloves when handling
strips.

3. Carefully add to each well 1 ml of prewarmed Hybridization Buffer (HYB, green). Gently shake the tray until the solution has a homogenous color.
Take care not to spill solution into the neighboring wells.

4. Place a strip in each well.
The strips must be completely covered by the solution and the coated side (identifiable by the colored marker near the lower end) must face upward.
Using tweezers, turn over strips which might have turned when immersed in the solution. Carefully clean tweezers after each use to avoid
contamination. This also applies to all following steps.

5. Place tray in shaking water bath/TwinCubator and incubate for 30 minutes at 45°C.
Adjust the shaking frequency of the water bath to achieve a constant and thorough mixing of the solution. To allow adequate heat transfer, the tray must
be dipped into the water to at least 1/3 of its height.

6. Completely aspirate Hybridization Buffer.
For example, use a Pasteur pipette connected to a vacuum pump.

7. Add 1 ml of Stringent Wash Solution (STR, red) to each strip and incubate for 15 minutes at 45°C in shaking water bath/TwinCubator.

8. Work at room temperature from this step forward.
Completely remove Stringent Wash Solution.
Pour out Wash Solution in a waste container and remove all remaining fluid by turning the tray upside down and gently striking it on an absorbent paper.
This also applies to all other wash steps.

9. Wash each strip once with 1 ml of Rinse Solution (RIN) for 1 minute on shaking platform/TwinCubator (pour out RIN after incubation).

10.Add 1 ml of diluted Conjugate [see above) to each strip and incubate for 30 minutes on shaking platform/TwinCubator.

11.Remove solution and wash each strip twice for 1 minute with 1 ml of Rinse Solution (RIN) and once for 1 minute with approx. 1 ml of distilled water
(e.g. use wash bottle) on shaking platform/TwinCubator (pour out solution each time).
Make sure to remove any trace of water after the last wash.

12.Add 1 ml of diluted substrate (see above) to each strip and incubate protected from light without shaking.
Depending on the test conditions (e.g. room temperature), the substrate incubation time, i.e. the time until the bands are clearly visible, can vary
between 3 and 20 minutes. Extended substrate incubation times can lead to increased background staining and might impair interpretation of the
results.

13.Stop reaction as soon as bands are clearly visible by briefly rinsing twice with distilled water.

14.Using tweezers, remove strips from the tray and dry them between two layers of absorbent paper.





Evaluation and Interpretation of Results

Paste strips and store protected from light. An evaluation sheet is included in the kit. When using this evaluation sheet, paste the developed strips in the
designated fields by aligning the bands CC and UC with the respective lines on the sheet. Note down positive signals in the last but one column, determine
species with the help of the interpretation chart and enter name of the identified species in the last column. The supplied template also serves as an aid for
evaluation and must be aligned with the bands CC and UC of the strip as well. Each strip has a total of 13 reaction zones (see figure).
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<<<<< «—— 2 Universal Control (UC)
“““ —— 3MTBC
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Note: The strip is not displayed in original size.

Conjugate Control (CC)
A line must develop in this zone, documenting the efficiency of conjugate binding and substrate reaction.

Universal Control (UC)

This zone detects, as far as is known, all mycobacteria and members of the group of gram-positive bacteria with a high G+C content. If this zone and the
Conjugate Control zone stain positive but the remaining banding pattern cannot be assigned to a specific mycobacterium, additional methods have to be
applied to identify the respective bacterial species.

MTBC
This zone hybridizes, as far as is known, with amplicons generated from all members of the Mycobacterium tuberculosis complex.

Other bands
Specific probes, for evaluation see interpretation chart.

Please note:

Not all bands of a strip have to show the same signal strength. Only those bands whose intensities are about as strong as or stronger than that of the
Universal Control zone (UC) are to be considered.

Interpretation Chart
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U Approximately 5% of the subspecies M. bovis caprae exhibit a banding pattern according to the right column.





Li

mitations

Strictly adhere to the established protocols and procedures in order to obtain correct test results and to avoid contaminations.

Us

e of this assay is limited to qualified personnel well trained in the test procedure and familiar with molecular biological methods.

The test only works within the limits of the genomic regions the primers and probes were chosen from.
The presence of multiple bacterial species in the sample to be analyzed might hamper the interpretation of the test.

As
pri

with any detection system based on hybridization, the test system on hand bears the possibility that sequence variations in the genomic regions the
mers and probes were chosen from but the detection of which the test was not designed for may lead to false results. Due to the high variability of

bacterial genomes, it is possible that certain subtypes might not be detected. The test reflects the current state of knowledge of Hain Lifescience.

Pe

rformance evaluation of this assay was carried out using the methods for DNA extraction from cultured material which are described in chapter DNA

Extraction. Until the present edition of the instructions on hand, the performance of the test has not been validated with other DNA extraction methods or
sample materials.

The results of this test may only be interpreted in combination with additional laboratory and clinical data available to the responsible physician.

Troubleshooting

Overall weak or no signals (including Conjugate Control zone)

Room temperature too low or reagents not equilibrated to room temperature.
No or too little amount of CON-C and/or SUB-C used.
Repeat reverse hybridization.

Weak or no signals except for Conjugate Control zone

Quality of extracted DNA does not allow an efficient amplification. Repeat extraction.

Amplification Mixes (AM-A and AM-B] not mixed properly, interchanged, or added in wrong amounts. Prepare a new master mix and repeat
amplification.

Incubation temperature too high. Repeat reverse hybridization.

The extracted bacterial species cannot be detected by the Universal Control. Use alternative identification method.

No homogeneous staining

Strips were not completely immersed during incubation steps.
Tray was not shaken properly.
Repeat reverse hybridization.

High background color

CON-C and/or SUB-C used too concentrated.

Washing steps were not performed with the necessary care.
Wash solutions too cold.

Repeat reverse hybridization.

Unexpected result

M

Wrong incubation temperature.

Hybridization Buffer and/or Stringent Wash Solution were not properly prewarmed or mixed.

Contamination of neighboring wells by spillage during addition of Hybridization Buffer.

Repeat reverse hybridization.

Contamination of extracted DNA with previously extracted or amplified DNA. Repeat extraction.

Contamination of amplification reagents. In this case, a negative control sample shows additional bands besides CC. Repeat amplification using fresh
reagents.

Depending on the amount of amplified DNA used and on the specific reaction conditions, a strong and fast color development may occur. In such cases,
discontinue the substrate incubation as soon as the signals are clearly visible in order to prevent the development of cross-hybridizing bands.

No pure culture as starting material. Re-culture in order to exclude contamination.

Error during DNA extraction. Repeat extraction.

aterial Required but not Included in the Kit

Absorbent paper

Adjustable pipettes for 10, 20, 200, and 1,000 pl

Class Il safety cabinet

Disposable gloves

Disposable sterile pipette tips with filter

DNA extraction reagents for amplification use as well as necessary equipment
Graduated cylinder

PCR tubes, DNase- and RNase-free

Reagents for cultivation of mycobacteria as well as necessary equipment
Sample decontamination reagents as well as necessary equipment

Shaking water bath + shaking platform or TwinCubator (instrument for manual hybridization) or automated hybridization instrument
Table top centrifuge, if applicable with aerosol-tight rotor

Thermal cycler

Timer

Tweezers

Ultrasonic bath

Water (distilled)

Water (molecular biology grade)

Water bath





Kit Contents

Order no. 301 30196
Tests 12 96
Kit Component 1 of 2 (store at 2-8°C])

Membrane strips coated with specific probes (MTBC STRIPS) 12 2x 48
Denaturation Solution (DEN)

contains <2% NaOH, dye 0.3 ml 2x 1.2 ml
Hybridization Buffer (HYB)

contains <10% anionic tenside, dye 20 ml 120 ml
Stringent Wash Solution (STR)

contains >25% of a quaternary ammonium compound,

<1% anionic tenside, dye 20 ml 120 ml
Rinse Solution (RIN)

contains buffer, <1% NaCl, <1% anionic tenside 50 ml 3x 120 ml
Conjugate Concentrate (CON-C)

contains streptavidin-conjugated alkaline phosphatase, dye 0.2 ml 1.2 ml
Conjugate Buffer (CON-D)

contains buffer, 1% blocking reagent, <1% NaCl 20 ml 120 ml
Substrate Concentrate (SUB-C)

contains <70% dimethyl sulfoxide, <10% 4-nitro blue tetrazolium chloride,

<10% 5-bromo-4-chloro-3-indolyl phosphate 0.2 ml 1.2 ml
Substrate Buffer (SUB-D)

contains buffer, <1% MgCl,, <1% NaCl 20 ml 120 ml
Tray, evaluation sheet 1 of each 4 of each
Instructions for use, template 1 of each 1 of each
Kit Component 2 of 2 (store at -20°C)

Amplification Mix A (AM-A GT MTBC])

contains buffer, specific primers, nucleotides, Taq polymerase 0.15 ml 4x 0.3 ml
Amplification Mix B (AM-B GT MTBC])

contains buffer, salts, dye 0.53ml  4x1.05ml
Ordering Information Order no.
GenoType MTBC (kit for analysis of 12 samples) 301
GenoType MTBC (kit for analysis of 96 samples) 30196
GenoLyse® (kit for manual DNA extraction of 12 samples) 51612
GenoLyse® (kit for manual DNA extraction of 96 samples) 51610





Performance Characteristics

Diagnostic performance

DNA Extraction with quick method

Diagnostic performance characteristics were determined in a study with 82 clinical isolates grown on solid medium [6] and 77 clinical isolates grown in
liquid medium [7]. DNA extraction was performed using the quick method described in chapter DNA Extraction. The GenoType MTBC was compared to
various biochemical and molecular differentiation methods (e.g. determination of colony morphology, nitrate reduction on modified Dubos broth, niacin
accumulation test, growth in the presence of thiophene-2-carboxylic acid hydrazide (TCH), spoligotyping, and RD1-PCR).

In the first study, 82 clinical isolates grown on solid medium were analyzed [6]. For all samples, the GenoType MTBC results were in agreement with the
results of the biochemical or molecular differentiation (see table 1).

Table 1: Results of the M. tuberculosis complex differentiation (bacteria grown on solid medium; DNA extraction with quick method)

Result GenoType MTBC Number of isolates ~ Result conventional methods

M. tuberculosis 31 31 M. tuberculosis Diagnostic sensitivity: 100%

M. africanum 4 4 M. africanum Diagnostic specificity: 100%

M. bovis subsp. bovis 17 17 M. bovis subsp. bovis Positive predictive value: 100%
M. bovis subsp. caprae 17 17 M. bovis subsp. caprae Negative predictive value: 100%
M. bovis BCG 4 4 M. bovis BCG

M. microti 9 9 M. microti

Total 82 82

In the second study, 77 clinical isolates grown in liquid medium were analyzed [7]. For all samples, the GenoType MTBC results were in agreement with the
results of the biochemical or molecular differentiation (see table 2).

Table 2: Results of the M. tuberculosis complex differentiation (bacteria grown in liquid medium; DNA extraction with quick method)

Result GenoType MTBC Number of isolates ~ Result conventional methods

M. tuberculosis 71 71 M. tuberculosis Diagnostic sensitivity: 100%

M. africanum 1 1 M. africanum Diagnostic specificity: 100%

M. bovis subsp. bovis 5 5 M. bovis subsp. bovis Positive predictive value: 100%
Total 77 77 Negative predictive value: 100%

The Primer Nucleotide Mix [PNM) has been replaced by new kit constituents, namely Amplification Mixes A and B (AM-A and AM-B). In order to check if the
change of kit constituents impacts test results, 72 liquid and solid cultures were tested with both kit variants. DNA was extracted using the quick method
described in chapter DNA Extraction. In addition, 2 negative controls (water instead of DNA added to the aliquoted master mix) were tested. The results
were identical for all samples (see table 3).

Table 3: Results of the M. tuberculosis complex differentiation (Primer Nucleotide Mix compared to Amplification Mixes; DNA extraction with quick method)

Result GenoType MTBC with Primer Nucleotide Mix Number of isolates Result GenoType MTBC with Amplification Mixes
M. tuberculosis 60 60 M. tuberculosis

M. africanum 4 4 M. africanum

M. bovis subsp. bovis 2 2 M. bovis subsp. bovis

M. bovis subsp. caprae 1 1 M. bovis subsp. caprae

M. bovis BCG 2 2 M. bovis BCG

High GC gram-positive bacterium 3 3 High GC gram-positive bacterium

Negative 2 2 Negative

Total 74 A

DNA Extraction with GenoLyse®

In a study comprising 52 Mycobacterium-positive cultures (growth on Loewenstein-Jensen medium or in MGIT medium), DNA was extracted with the
Genolyse® kit and then tested with the GenoType MTBC. For comparison, DNA was isolated with the quick method in parallel and then tested with the
GenoType MTBC.

With both extraction methods, identical results were obtained (see table 4).

Table 4: Results of the M. tuberculosis complex differentiation (DNA extraction with quick method compared to DNA extraction with GenoLyse®)

Result after DNA extraction with quick method Number of isolates Result after DNA extraction with GenoLyse®
M. tuberculosis 47 47 M. tuberculosis

M. bovis BCG 2 2 M. bovis BCG

High GC gram-positive bacterium 3 3 High GC gram-positive bacterium

Total 52 52

The Primer Nucleotide Mix ([PNM) has been replaced by new kit constituents, namely Amplification Mixes A and B (AM-A and AM-B). In order to check if the
change of kit constituents impacts test results, 92 solid cultures were tested with both kit variants. DNA was extracted using the GenoLyse® kit. In addition,
2 negative controls (water instead of DNA added to the aliquoted master mix) were tested. The results were identical for all samples (see table 5).





Table 5: Results of the M. tuberculosis complex differentiation (Primer Nucleotide Mix compared to Amplification Mixes; DNA extraction with GenoLyse®)

Result GenoType MTBC with Primer Nucleotide Mix Number of isolates Result GenoType MTBC with Amplification Mixes
M. tuberculosis 48 48 M. tuberculosis

M. bovis subsp. bovis 2 2 M. bovis subsp. bovis

M. bovis BCG 2 2 M. bovis BCG

High GC gram-positive bacterium 40 40 High GC gram-positive bacterium

Negative 2 2 Negative

Total 94 94

Further performance studies of the GenoType MTBC were published [8,9,10].

Analytical performance

Analytical specificity

The specificity of the GenoType MTBC test is ensured by the accurate design of specific primers and probes which considers, among others, homology
comparisons of the sequences published in gene databases, and by stringent reaction conditions.

The analytical specificity of the GenoType MTBC (with Primer Nucleotide Mix] was determined with 98 strains of 75 different species and subspecies. The
study included the Mycobacterium tuberculosis complex strains M. africanum, M. bovis BCG (5x), M. bovis subsp. bovis (7x), M. bovis subsp. caprae, M. microti,
and M. tuberculosis (2x) as well as the following strains not detectable with the test system: Actinomyces naeslundii, Aggregatibacter actinomycetemcomitans,
Bacillus cereus, Bacteroides forsythus, Corynebacterium ammoniagenes, C. bovis, C. durum, Escherichia coli, Enterococcus faecalis, Gordona rubropertinctus,
Klebsiella oxytoca, M. abscessus, M. alvei (2x), M. asiaticum, M. avium, M. celatum, M. chelonae, M. duvalii, M. feldmannii, M. fortuitum (2 sequevars), M. gastri,
M. genavense, M. goodii, M. gordonae, M. haemophilum, M. heckeshornense, M. immunogenum (2x), M. interjectum (2x), M. intermedium (2x), M. intracellulare
(2x), M. kansasii, M. lentiflavum, M. mageritense, M. malmoense, M. marinum, M. mucogenicum, M. nonchromogenicum, M. palustre (2x), M. peregrinum, M. phlei,
M. ratisbonense, M. scrofulaceum, M. shimoidei, M. simiae, M. smegmatis, M. szulgai, M. terrae, M. triplex (2x), M. ulcerans, M. vaccae, M. xenopi, MRSA, Nocardia
abscessus, N. africana, N.amarae, N.asteroides, N.farcinica, Porphyromonas gingivalis, Prevotella intermedia, Rhodococcus equi (3x), R.erythropolis,
Saccharomonospora glauca, Staphylococcus aureus, S. epidermidis, S. intermedius, Tannerella forsythia, Treponema denticola, Tsukamurella inchonensis,
T. paurometabola (3x).

The 17 M. tuberculosis complex strains were correctly identified. The further 81 isolates displayed no MTBC band and no species-specific banding pattern.
Hence, the analytical specificity was 100%.

Reproducibility

Intra-assay precision

In order to determine the intra-assay precision of the GenoType MTBC (with Primer Nucleotide Mix), one M. microti strain, one M. bovis BCG strain, one
M. gordonae strain, and one negative control were set up in five parallels and tested under identical conditions. DNA extraction was performed using the
quick method described in chapter DNA Extraction. All strains showed the expected signals in all five parallels and the negative controls were negative.
Hence, the intra-assay precision was 100%.

In order to determine the intra-assay precision of the GenoType MTBC (with Amplification Mixes), two M. bovis BCG strains, one M. gordonae strain, and one
negative control were set up in four parallels and tested under identical conditions. DNA extraction was performed using the GenoLyse® kit. All strains
showed the expected signals in all four parallels and the negative controls were negative. Hence, the intra-assay precision was 100%.

Inter-assay precision

In order to determine the inter-assay precision of the GenoType MTBC (with Primer Nucleotide Mix), one M. microti strain, one M. bovis BCG strain, one
M. gordonae strain, and one negative control were set up in five parallels and tested at three different points in time. The other experimental conditions
(instruments, lot numbers, operator, etc.) were identical. DNA extraction was performed using the quick method described in chapter DNA Extraction. All
strains showed the expected signals in all five parallels and the negative controls were negative. Hence, the inter-assay precision was 100%.

In order to determine the inter-assay precision of the GenoType MTBC (with Amplification Mixes), two M. bovis BCG strains, one M. gordonae strain, and one
negative control were tested at three different points in time. The other experimental conditions (instruments, lot numbers, operator, etc.) were identical.
DNA extraction was performed using the GenoLyse® kit. All strains showed the expected signals and the negative controls were negative. Hence, the inter-
assay precision was 100%.

Interfering substances

There are substances that may inhibit PCR reactions. Such inhibitors may, for example, originate from the culture medium. In order to assess if the
medium influences the GenoType MTBC, 5 different M. tuberculosis samples and 5 different M. bovis subsp. bovis samples were cultured in 4 different
media (solid media: Loewenstein-Jensen, Stonebrink, and Middlebrook-7H10, liquid medium: MGIT (BD Diagnostics, Franklin Lakes, USA)). Then the
culture samples and 5 non-inoculated media samples were tested with the GenoType MTBC (with Primer Nucleotide Mix).

AUl M. tuberculosis samples and all M. bovis subsp. bovis samples showed the correct results and the non-inoculated controls were negative. Hence, it can
be excluded that the tested media import inhibitors into the GenoType MTBC test.

Other inhibitors may be imported by reagents used for DNA extraction. When using the recommended DNA extraction methods (see chapter DNA
Extraction) according to the respective instructions for use, however, the DNA solution does not contain inhibiting substances in relevant concentrations.

Stability
Shelf life of the GenoType MTBC test kit when stored as recommended: see box label.
Stability is determined according to DIN EN ISO 23640.
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Important Changes in IFU-301-10

Chapter Change
Storage and Disposal of Kit New: “Avoid repeated freezing and thawing of AM-A and AM-B; when processing only small sample numbers per run,
Constituents aliquot AM-A and AM-B.”

Precautions for Handling Kit ~ Classification of the kit reagents according to GHS criteria (Regulation (EC) No. 1272/2008)
Constituents

Quality Control New: "Do not interchange or pool Amplification Mixes or membrane strips from different kits unless the lots are identical.”

Amplification New: Heating rate for thermal cyclers <2.2°C/sec
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GenoType MTBDRplus VER 2.0
Molecular Genetic Assay for Identification of the M. tuberculosis Complex and its Resistance to
Rifampicin and Isoniazid from Clinical Specimens and Cultivated Samples

Please read the instructions on hand completely and carefully before using the kit. Strictly adhere to the established procedure to obtain correct test
results.

Intended Use

The GenoType MTBDRplus VER 2.0 is a qualitative in vitro test for the identification of the Mycobacterium tuberculosis complex and its resistance to
rifampicin (RMP) and/or isoniazid (INH) from pulmonary smear-positive or -negative clinical specimens and cultivated samples. The following species are
included in the tuberculosis (TBJ-causing M. tuberculosis complex: M. tuberculosis, M. africanum, M. bovis subsp. bovis, M. bovis subsp. caprae, M. bovis BCG,
M. microti, M. canettii, and M. pinnipedii. The identification of RMP resistance is enabled by the detection of the most significant associated mutations of the
rpoB gene (coding for the B-subunit of the RNA polymerase). For detection of INH resistance, the katG gene (coding for the catalase peroxidase) and the
promoter region of the inhA gene (coding for the NADH enoyl ACP reductase) are examined.

The test is indicated as an aid for diagnosis and intended for use in medical facilities and medical laboratories.

Summary and Explanation

Tuberculosis is an infectious disease passed on by droplet infection. In 2009, there were an estimated 9.4 million incident cases of TB globally, and an
estimated 1.3 million deaths occurred [1]. TB treatment requires a therapy over several months. Emergence and spread of multidrug-resistant
tuberculosis (MDR-TB) is a major medical and public problem threatening global health. MDR-TB is defined as TB that is resistant at least to RMP and INH,
the two most important first-line anti-TB drugs [2]. MDR-TB is a challenge to TB control due to its complex diagnosis and obstacles in treatment. In 2008,
there were an estimated 440,000 cases of MDR-TB globally [1].

As long as MDR-TB is not verified, use of inadequate and hence ineffective antibiotics may lead to further spread of resistant bacteria and amplification of
resistance. Therefore, rapid diagnosis and identification of MDR-TB is a prerequisite for appropriate treatment.

Principles of the Procedure

The GenoType MTBDRplus test is based on the DNAeSTRIP technology. The whole procedure is divided into three steps: (i) DNA extraction from clinical
specimens (pulmonary, decontaminated) or cultured material (solid/liquid medium) - the necessary reagents are not provided, (i) a multiplex amplification
with biotinylated primers, and (i) a reverse hybridization.

All reagents needed for amplification are included in the Amplification Mixes A and B (AM-A and AM-B) and are optimized for this test. The AM-A contains
polymerase and the AM-B contains biotinylated primers for the amplification of specific regions of the mycobacterial chromosome. The membrane strips
are coated with specific probes complementary to the amplified nucleic acids. After chemical denaturation, the single-stranded amplicons bind to the
probes (hybridization). Highly specific binding of complementary DNA strands is ensured by stringent conditions which result from the combination of
buffer composition and a certain temperature. Thus the probes reliably discriminate several sequence variations in the gene regions examined. The
streptavidin-conjugated alkaline phosphatase binds to the amplicons’ biotin via the streptavidin moiety. Finally, the alkaline phosphatase transforms an
added substrate into a dye which becomes visible on the membrane strips as a colored precipitate. A template ensures the easy and fast interpretation of
the banding pattern obtained.

Storage and Disposal of Kit Constituents
1/2 Kit Component 1 of 2
2/2 Kit Component 2 of 2

Store all constituents from Kit Component 1 at 2-8°C. Store all constituents from Kit Component 2 at -20°C and keep strictly isolated from contaminating
DNA. Avoid repeated freezing and thawing of these constituents. Do not use the reagents beyond their expiry date. Dispose of unused reagents and waste in
accordance with federal, state, and local regulations.

Precautions for Handling Kit Constituents

Observe all federal, state, and local safety and environmental regulations. Always wear suitable protective clothing and gloves.

When handling kit reagents, the following special safety measures must be applied:

The Denaturation Solution (DEN) contains <2% NaOH and is irritating to eyes and skin (R36/38 and S526-37/39-45).

The Substrate Concentrate (SUB-C) contains dimethyl sulfoxide and is irritating (R36/37/38, S23-26-36).

For additional information, please refer to material safety data sheets which can be downloaded from: www.hain-lifescience.com/products/msds.html

Quality Control

In order to validate the correct performance of the test and the proper functioning of kit constituents, each strip includes 5 control zones:
- aConjugate Control zone (CC) to check the binding of the conjugate on the strip and a correct chromogenic reaction

- an Amplification Control zone (AC) to check for a successful amplification reaction

- three Locus Control zones (rpoB, katG, and inhA) checking the optimal sensitivity of the reaction for each of the tested gene loci

Observe the usual precautions for amplification set-up. It is essential that all materials (such as pipette tips) coming in contact with the reagents are free
from DNases.

A contamination control sample containing water instead of DNA should be part of each test run; the respective test strip should show the bands CC and AC
only.





Specimen Requirements

Pulmonary smear-positive or -negative patient specimens such as sputum (induction or expectoration), bronchial material (e.g. bronchoalveolar lavages),
or aspirates (e.g. pleural aspirate] as well as cultivated samples (solid/liquid medium) can be used as starting material for DNA extraction. Until the
present edition of the instructions on hand, the performance of the test has not been validated with other sample materials than those mentioned above.

Precautions for handling specimens

Patient specimens and cultures made from patient specimens must always be considered as potentially infectious and must be handled accordingly (e.g.
see [3] or [4]). Always wear suitable protective clothing and gloves. Samples from risk patients (infected by pathogenic microorganisms including Hepatitis
B and Human Immunodeficiency Virus (HIV]) and cultures made from those samples must always be labeled and handled under suitable safety conditions
according to institutional guidelines.

Handling of potentially infectious specimens must be carried out in a class Il safety cabinet. Potentially infectious samples must be centrifuged in an
aerosol-tight rotor. Open aerosol-tight rotor in safety cabinet only. For inactivated samples, a standard rotor can be used for centrifugation outside the
safety cabinet.

Discard used pipette tips immediately after use in a container for biohazardous waste. After finishing the assay, discard all used disposables in a container
for biohazardous waste.

Storage and transport

All specimens should be collected and transported as recommended in the CDC publication “Public Health Mycobacteriology: A Guide for the Level IlI
Laboratory“[5], the “Clinical Microbiology Procedures Handbook” [6], or your laboratory procedure manual.

It must be ensured that until decontamination takes place, specimens are kept in sterile plastic containers at a temperature of 2-8°C. The transport of
specimens at room temperature has to be carried out as soon as possible and should be done within 1-2 days. Specimens used for decontamination must
not be older than 4 days.

After decontamination and subsequent resuspension of the bacteria pellet with phosphate buffer, samples can be stored at -20°C or -80°C for a maximum
of 5 days until performing DNA extraction.

Preparation

Clinical specimens must be processed using the NALC/NaOH method according to the CDC publication “Public Health Mycobacteriology: A Guide for the
Level Il Laboratory” [5].

After decontamination, the cell pellet should be resuspended in a maximum of 1 to 1.5 ml of phosphate buffer. Higher volumes might hamper the sensitivity
of the test. Due to the potential inhomogeneity of the specimen, the decontaminated sample must be mixed before removing the aliquot to be analyzed;
otherwise the sensitivity of the test might be influenced.

Handling of potentially infectious specimens must be carried out in a class Il safety cabinet.

DNA Extraction

Decontaminated patient samples as well as bacteria grown on solid medium [(e.g. Loewenstein-Jensen, Middlebrook] or in liquid medium (e.g. BACTEC,
MB-Check) may be used. The working area must be free from contaminating DNA.

For DNA extraction from decontaminated clinical specimens or culture samples the GenoLyse® kit (see chapter Ordering Information) is used according to
protocol A. Alternatively, the GenoXtract instrument in combination with the GXT DNA/RNA Extraction Kit (see chapter Ordering Information) can be used
for automated DNA extraction from patient specimens. For handling instructions, please refer to the respective instructions for use.

The methods described above were used for performance evaluation of the GenoType MTBDRplus test. Until the present edition of the instructions on hand,
the performance of the test has not been validated with other DNA extraction methods or sample materials.

Amplification
Prepare the amplification mix (45 pl) in a room free from contaminating DNA. The DNA sample should be added in a separate area. All reagents needed for
amplification are included in the Amplification Mixes A and B (AM-A and AM-B) and are optimized for this test. After thawing, mix AM-A and AM-B carefully.

Per tube mix:

After DNA extraction with GenoLyse® After DNA extraction with GXT DNA/RNA Extraction Kit
- 10 ul AM-A (see Kit Component 2) - 10 pyl AM-A (see Kit Component 2)
- 35 pl AM-B (see Kit Component 2) - 35 ul AM-B (see Kit Component 2]
- 5 pl DNA solution (add in separate area) - 10 ul DNA solution (add in separate area)
Final volume: 50 pl Final volume: 55 pl

Determine the number of samples to be amplified (number of samples to be analyzed plus control samples). Prepare the number of tubes needed. Prepare
a master mix containing AM-A and AM-B and mix carefully but thoroughly (do not vortex). Alternatively, the content of an AM-A reaction tube may
completely be transferred to an AM-B reaction tube. This will lead to 0.68 ml master mix for 12 amplification reactions (12 tests kit) or, respectively,
4x 1.35 ml for 4x 24 amplification reactions (96 tests kit). Aliquot 45 ulin each of the prepared PCR tubes and add 5 or 10 pl water (see above) to one aliquot
(contamination control). Add 5 or 10 ul DNA in a separate area to each aliquot (except for contamination control]. Please note that the master mix needs to
be prepared freshly each time.





Amplification profile:
When using a thermal cycler from Hain Lifescience with the respective preinstallation, select protocol “MDR CUL" for cultivated samples or protocol “"MDR
DIR” for clinical specimens.

cultivated samples clinical specimens

15 min  95°C 1 cycle 1 cycle
30sec 95°C

2min 65°C 10 cycles 20 cycles
25sec  95°C

40sec 50°C 20 cycles 30 cycles
40sec  70°C

8min  70°C 1 cycle 1 cycle

Amplification products can be stored at +8 to -20°C.

Hybridization

When using a hybridization instrument from Hain Lifescience, please refer to the document “Overview equipment programs” available on
www.hain-lifescience.com for the name of the preinstalled hybridization protocol to be used.

The following protocol describes the manual hybridization using a water bath or a TwinCubator.

Preparation

Prewarm shaking water bath/TwinCubator to 45°C; the maximum tolerated deviation from the target temperature is +/-1°C. Prewarm solutions HYB and
STR to 37-45°C before use. The reagents must be free from precipitates (note, however, that solution CON-D is opaque). Mix if necessary. Warm the
remaining reagents with the exception of CON-C and SUB-C to room temperature. Using a suitable tube, dilute Conjugate Concentrate (CON-C, orange)
and Substrate Concentrate (SUB-C, yellow] 1:100 with the respective buffer (CON-C with CON-D, SUB-C with SUB-D) in the amounts needed. Mix well and
bring to room temperature. For each strip, add 10 pl concentrate to 1 ml of the respective buffer. Dilute CON-C before each use. Diluted SUB-C is stable for
4 weeks if stored at room temperature and protected from light.

1. Dispense 20 pl of Denaturation Solution (DEN, blue) in a corner of each of the wells used.

2. Add to the solution 20 pl of amplified sample, pipette up and down to mix well and incubate at room temperature for 5 minutes.
Meanwhile, take strips out of the tube using tweezers and mark them with a pencil underneath the colored marker. Always wear gloves when handling
strips.

3. Carefully add to each well 1 ml of prewarmed Hybridization Buffer (HYB, green). Gently shake the tray until the solution has a homogenous color.
Take care not to spill solution into the neighboring wells.

4. Place a strip in each well.
The strips must be completely covered by the solution and the coated side (identifiable by the colored marker near the lower end) must face upward.
Using tweezers, turn over strips which might have turned when immersed in the solution. Carefully clean tweezers after each use to avoid
contamination. This also applies to all following steps.

5. Place tray in shaking water bath/TwinCubator and incubate for 30 minutes at 45°C.
Adjust the shaking frequency of the water bath to achieve a constant and thorough mixing of the solution. To allow adequate heat transfer, the tray must
be dipped into the water to at least 1/3 of its height.

6. Completely aspirate Hybridization Buffer.
For example, use a Pasteur pipette connected to a vacuum pump.

7. Add 1 mlof Stringent Wash Solution [STR, red) to each strip and incubate for 15 minutes at 45°C in shaking water bath/TwinCubator.

8. Work at room temperature from this step forward.
Completely remove Stringent Wash Solution.
Pour out Wash Solution in a waste container and remove all remaining fluid by turning the tray upside down and gently striking it on an absorbent paper.
This also applies to all other wash steps.

9. Wash each strip once with 1 ml of Rinse Solution (RIN) for 1 minute on shaking platform/TwinCubator (pour out RIN after incubation).

10.Add 1 ml of diluted Conjugate [see above) to each strip and incubate for 30 minutes on shaking platform/TwinCubator.

11.Remove solution and wash each strip twice for 1 minute with 1 ml of Rinse Solution (RIN) and once for 1 minute with approx. 1 ml of distilled water
(e.g. use wash bottle) on shaking platform/TwinCubator (pour out solution each time).
Make sure to remove any trace of water after the last wash.

12.Add 1 ml of diluted substrate [see above) to each strip and incubate protected from light without shaking.
Depending on the test conditions (e.g. room temperature), the substrate incubation time, i.e. the time until the bands are clearly visible, can vary
between 3 and 20 minutes. Extended substrate incubation times can lead to increased background staining and might impair interpretation of the
results.

13.Stop reaction as soon as bands are clearly visible by briefly rinsing twice with distilled water.

14.Using tweezers, remove strips from the tray and dry them between two layers of absorbent paper.

Evaluation and Interpretation of Results

Paste strips and store protected from light. An evaluation sheet is provided with the kit. When using this evaluation sheet, paste the developed strips in the
designated fields by aligning the bands CC and AC with the respective lines on the sheet. For technical reasons the distances between single probes on
the strips may vary slightly. For an accurate evaluation therefore please use the provided template and align it - separately for each locus - with the
respective Locus Control band. Determine the resistance status and note down in the respective column. As a help for interpretation, evaluation examples
are given in the subsequent chapter. Not all bands of a strip have to show the same signal strength. Each strip has a total of 27 reaction zones (see figure).





Conjugate Control (CC)
Amplification Control (AC)
M. tuberculosis complex (TUB)

----- ——— rpoBLocus Control /r{mB/
----- ——— rpoBwild type probe 1 (rpoB WT1)

----- ——— rpoBwild type probe 2 (rpoB WT2)

----- ——— rpoBwild type probe 3 (rpoB WT3)

----- ——— rpoBwild type probe 4 (rpoB WT4)

----- ——— rpoBwild type probe 5 (rpoB WT5)

----- ——— rpoBwild type probe 6 (rpoB WT4)

----- ——— rpoBwild type probe 7 (rpoB WT7)

----- ——— rpoBwild type probe 8 (rpoB WT8)

""" ——— rpoB mutation probe 1 (rpoB MUT1)
----- ——— rpoB mutation probe 2A (rpoB MUT2A)
----- ——— rpoB mutation probe 2B (rpoB MUT2B)
""" —— rpoB mutation probe 3 (rpoB MUT3)

----- ——— katG Locus Control (katG)

----- ——— katG wild type probe (katG WT)

----- ——— katG mutation probe 1 (katG MUT1)
----- ——— katG mutation probe 2 (katG MUT2)

----- ——— inhA Locus Control (inhA]

----- —— inhA wild type probe 1 (inhA WT1)

----- ——— inhA wild type probe 2 (inhA WT2)

----- ——— inhA mutation probe 1 (inhA MUT1)
----- ——— inhA mutation probe 2 (inhA MUT2)
——— inhA mutation probe 3A (inhA MUT3A)
——— inhA mutation probe 3B (inhA MUT3B)
——— colored marker

Note: The strip is not displayed in original size.

Conjugate Control (CC)
A'line must develop in this zone, documenting the efficiency of conjugate binding and substrate reaction.

Amplification Control (AC)

When the test is performed correctly, a control amplicon will bind to the Amplification Control zone. If this band is developed, the carry-over of
amplification inhibitors and mistakes during setup and performance of the amplification reaction can be excluded.

In case of a positive test result, the signal of the Amplification Control zone can be weak or even vanish totally. This might be due to competition of the
single reactions during amplification. In this case, however, the amplification reaction was performed correctly and the test does not have to be repeated.
When only the CC and AC bands are developed, this represents a valid negative result. A missing AC band in case of a negative test result indicates
mistakes during amplification set-up, or carry-over of amplification inhibitors. In this case, the test result is not valid and the respective sample has to be
repeated.

M. tuberculosis complex (TUB)

This zone hybridizes, as known, with amplicons generated from all members of the Mycobacterium tuberculosis complex. If the TUB zone is negative and at
the same time no evaluable resistance pattern is developed, the tested bacterium does not belong to the M. tuberculosis complex and cannot be evaluated
by this test system. In rare cases, the TUB zone may be negative and at the same time an evaluable resistance pattern is developed. If so, the presence of a
strain belonging to the M. tuberculosis complex must be suspected and the test should be repeated (see below, “special case” no. 3).

Locus Controls (rpoB, katG, and inhA)

The Locus Control zones detect a gene region specific for the respective locus. In case of a positive test result (evaluable wild type and mutation banding
pattern), the signal of the Locus Control bands may be weak or even vanish totally. In rare cases, the katG locus may miss completely (including the Locus
Control band). This indicates a resistance to INH of the strain tested. However, if the rpoB and/or the inhA loci are not developed, the test cannot be
evaluated.

Wild type probes

The wild type probes comprise the most important resistance regions of the respective genes (see figure 1, as well as tables 1, 2, and 3). When all wild type
probes of a gene stain positive, there is no detectable mutation within the examined regions. This indicates that the strain tested is sensitive for the
respective antibiotic. In case of a mutation, the respective amplicon cannot bind to the corresponding wild type probe. The absence of a signal for at least
one of the wild type probes hence indicates a resistance of the tested strain to the respective antibiotic.

Only those bands whose intensities are about as strong as or stronger than that of the Amplification Control zone (AC) are to be considered. The rpoB WT
probe, however, represents an exception to this evaluation scheme: if the corresponding mutation band rpoB MUT3 is not developed, a signal at the rpoB
WT8 band weaker than that of the AC is to be considered positive.

Each pattern deviating from the wild type pattern indicates a resistance of the tested strain. The banding pattern obtained with the rpoB probes allows drawing a
conclusion about an RMP resistance of the strain tested, the katG and the inhA banding pattern about an INH resistance.

Mutation probes

The mutation probes detect some of the most common resistance-mediating mutations (see tables 1, 2, and 3). Compared to the other probes, positive
signals of the mutation probes rpoB MUT2A and MUT2B may show a lower signal strength.

Only those bands whose intensities are about as strong as or stronger than that of the Amplification Control zone (AC) are to be considered. In rare cases,
when the rpoB MUT3 band is positive, weak staining may be detected at the rpoB WT8 band which is to be considered negative.

Each pattern deviating from the wild type pattern indicates a resistance of the tested strain. The banding pattern obtained with the rpoB probes allows
drawing a conclusion about an RMP resistance of the strain tested, the katG and the inhA banding pattern about an INH resistance.

Note the following special cases:

1. There is a possibility that the specimen tested contains a heteroresistant strain. In case of a heteroresistance, a mutated as well as a wild-type
sequence can be detected in the respective strain; hence, one of the mutation probes as well as the corresponding wild type probe may stain positive on
the respective strip. Whether the respective resistance becomes phenotypically evident depends on the ratio of mutated and nonmutated sequences at
investigation.

2. There is a possibility that the tested specimen contains more than one M. tuberculosis complex strain (due to mixed culture or contamination). If at least
one of these strains harbors a mutation, one of the mutation probes as well as the corresponding wild type probe may stain positive. Whether the
respective resistance becomes phenotypically evident, depends on the ratio of resistant and sensitive strain at investigation.

3. There is a possibility that due to a mixed infection the tested specimen contains both an M. tuberculosis complex strain and a nontuberculous
Mycobacterium. In rare cases, the TUB band may be missing due to competition of the single amplification reactions during PCR. However, when an
evaluable resistance pattern is developed, the presence of a strain belonging to the M. tuberculosis complex must be suspected and the test should be
repeated.
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Figure 1: RMP resistance region of the rpoB gene
rpoB WT1-8: rpoB wild type probes; rpoB MUT1-3: rpoB mutation probes. The numbers specify the positions of the amino acids (codons] for all mutations
listed in the table. The codons for which mutation probes were designed are highlighted.

Table 1: Mutations in the rpoB gene and the corresponding wild type and mutation bands (according to [7])

failing codons developing
wild type band(s) analyzed mutation band mutation

rpoBWT1 505-509 F505L
T508A
S509T

rpoB WT2 510-513 L511P*

rpoB WT2/WT3 510-517 Q513L*
Q513P
del514-516

rpoB WT3/WT4 513-519 rpoB MUT1 D516V
D516Y
del515

rpoB WT4/WT5 516-522 del518*
N518I

rpoB WT5/WTé 518-525 S522L
5522Q

rpoBWT7 526-529 rpoB MUT2A H526Y
rpoB MUT2B H526D

H526R
H526P*
H526Q*

H526N

H526L

H526S

H526C

rpoBWT8 530-533 rpoB MUT3 S531L
S531Q*
S531W
L533P

*  This rare mutation has only been detected theoretically (in silico) yet. It is therefore possible that it cannot be detected in vitro.

Table 2: Mutations in the katG gene and the corresponding wild type and mutation bands

failing codon developing

wild type band analyzed mutation band mutation

katG WT 315 katG MUT1 S315T1
katG MUT2 S315T2

Table 3: Mutations in the inhA promoter region and the corresponding wild type and mutation bands

failing analyzed nucleic developing
wild type band acid position mutation band mutation
inhA WT1 -15 inhA MUT1 C15T
=16 inhA MUT2 A16G
inhA WT2 -8 inhA MUT3A T8C
inhA MUT3B T8A





Evaluation Examples
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Figure 2: Examples for banding patterns and their evaluation with respect to RMP and/or INH resistance

If all wild type bands display a signal, this is classified as positive and marked in the WT column of the respective gene as “+". If at least one of the wild type
bands is absent, this is classified as negative and marked in the WT column as “-". Negative entries are only made to the mutation columns when none of the
mutation bands display a coloration. If at least one of the mutation bands display a coloration, this is classified as positive and the MUT column of the
respective gene is marked with a “+".

Below, two of the examples shown above are explicated:

Example 1 shows the wild type banding pattern. All wild type probes, but none of the mutation probes display a signal; hence, the evaluation chart shows
“+" in the three wild type columns and “-" in the three mutation columns. Accordingly, the boxes "RMP sensitive” and “INH sensitive” are marked with a
+ .

One of the rpoB and the katG wild type probes are missing in example 5; hence, the boxes for “rpoB WT" and “katG WT" are marked with a “-". As none of

the mutation probes are developed, these boxes are also marked with a “-". The inhA promoter region does not deviate from the wild type pattern. The
strain is evaluated as resistant to RMP and INH.

Limitations

Strictly adhere to the established protocols and procedures in order to obtain correct test results and to avoid contaminations.

As with any DNA-based assay, this test only screens the nucleic acid sequence and not the amino acid sequence. Therefore, it is possible that mutations in
the probe region that do not cause an amino acid exchange (silent mutations) will still produce the absence of one of the wild type bands. A silent mutation
in codon 514 of the rpoB gene leading to the absence of the rpoB WT3 band was observed in rare cases [8]. Hence, if an RMP resistance is detected solely by
a missing rpoB WT3 band, results of the phenotypical resistance determination should be considered.

In spite of an L533P mutation, the respective strain may still be RMP-sensitive. Hence, if the band WT8 is absent and the rpoB MUT3 band does not develop,
results of the phenotypical resistance determination should be considered.

Additional mutations within the tested rpoB gene region causing RMP resistance have been published [9]. As these mutations are very rare, they were not
accessible for validation purposes of this test system but were only detected in silico. An in silico detection, however, does not exclude the possibility that
some of these mutations cannot be detected in vitro.

The GenoType MTBDRplus only detects those resistances that have their origins in the rpoB, katG, and inhA regions examined here. Resistances originating
from mutations of other genes or gene regions as well as other RMP and INH resistance mechanisms will not be detected by this test.

Theoretically, a resistance can exist in spite of a wild type pattern. If the sample contains a strain that has developed a heteroresistance and the resistance
is caused by a mutation not covered by the mutation probes, the wild type pattern will appear. Similarly, if the sample contains more than one
M. tuberculosis complex strain (due to mixed culture or contamination) and one of these harbors a mutation not covered by the mutation probes, the wild
type pattern will also appear.

As any DNA detection method the test system on hand detects DNA from viable and nonviable bacteria. Therefore, the GenoType MTBDRplus may not be
used for monitoring the progression or success of treatment of patients with antimicrobial therapy.

The GenoType MTBDRplus generates qualitative results. The intensities of the bands on a strip do not give information about the number of cells in a
positive sample.

The presence of multiple bacterial species in the sample to be analyzed might hamper the interpretation of the test.

The effect of other variables such as co-infections was not evaluated yet.

The members of the M. tuberculosis complex cannot be differentiated.

The test only works within the limits of the genomic regions the primers and probes were chosen from. Potential sequence analysis remains to further
investigations.

As with any detection system based on hybridization, the test system on hand bears the possibility that sequence variations in the genomic regions the
primers and probes were chosen from but the detection of which the test was not designed for may lead to false results. Due to the high variability of
bacterial genomes, it is possible that certain sub-types might not be detected. The test reflects the state of knowledge of Hain Lifescience.

Use of this assay is limited to qualified personnel well trained in the test procedure and familiar with molecular biological methods.





Performance evaluation of this assay was carried out using the GenoLyse® kit for DNA extraction from pulmonary smear-positive and smear-negative
clinical specimens as well as cultivated samples and using the GXT DNA/RNA Extraction Kit for automated DNA extraction from clinical specimens. Until
the present edition of the instructions on hand, the performance of the test has not been validated with other DNA extraction methods or sample materials.

The results of this test may only be interpreted in combination with additional laboratory and clinical data available to the responsible physician. In
addition, results of phenotypical resistance determination have to be considered in certain cases (see above).

The user must have or acquire information about the local mutation distribution pattern of the genes investigated with this test. Confirmation of the test
results by phenotypical resistance determination may be necessary.

Troubleshooting
Overall weak or no signals (including Conjugate Control zone)
- Room temperature too low or reagents not equilibrated to room temperature.
- No or too little amount of CON-C and/or SUB-C used.
Repeat reverse hybridization.

Weak or no signals except for Conjugate Control zone

- Quality of extracted DNA does not allow an efficient amplification. Repeat extraction.

- Amplification Mixes (AM-A und AM-B] were mixed up, added in wrong amounts, or not mixed properly. Prepare a new master mix and repeat test.
- Incubation temperature too high. Repeat reverse hybridization.

No homogeneous staining
- Strips were not completely immersed during incubation steps.
- Tray was not shaken properly.

Repeat reverse hybridization.

High background color
- CON-C and/or SUB-C used too concentrated.
- Washing steps were not performed with the necessary care.
- Wash solutions too cold.
Repeat reverse hybridization.

Unexpected result

- Wrong incubation temperature.

- Hybridization Buffer and/or Stringent Wash Solution were not properly prewarmed or mixed.

- Contamination of neighboring wells by spillage during addition of Hybridization Buffer.
Repeat reverse hybridization.

- Contamination of extracted DNA with previously extracted and/or amplified DNA. Repeat extraction.

- Contamination of amplification reagents. In this case, a contamination control sample shows additional bands besides CC and AC. Repeat amplification
using fresh reagents.

- Depending on the amount of amplified DNA used and on the specific reaction conditions, a strong and fast color development may occur. In such cases,
discontinue the substrate incubation as soon as the signals are clearly visible in order to prevent the development of cross-hybridizing bands.

- No pure culture as starting material. Re-culture in order to exclude contamination.

- Improper sampling, storage, transport, or pretreatment of specimen. Request new specimen and repeat test.

- Error during DNA extraction. Repeat extraction.

- Silent mutation in probe region (see chapter Limitations). Use alternative identification method.

Material Required but not Provided

- Absorbent paper

- Adjustable pipettes for 10, 20, 200, and 1000 pl

- Class Il safety cabinet

- Disposable gloves

- DNA extraction kit (GenoLyse® or GXT DNA/RNA Extraction Kit, see chapter Ordering Information) as well as necessary equipment
- Disposable sterile pipette tips with filter

- Graduated cylinder

- PCRtubes, DNase and RNase free

- Sample decontamination reagents as well as necessary equipment

- Shaking platform/TwinCubator

- Shaking water bath/TwinCubator

- Thermal cycler (heating rate: 3°C/sec, cooling rate: 2°C/sec, precision: +/-0.2°C)
- Timer

- Tweezers

- Water (molecular biology grade, for contamination controls)





Kit Contents

Order no. 304A 30496A
Tests 12 96
Kit Component 1 of 2 (store at 2-8°C)

Membrane strips coated with specific probes (MTBDRplus VER 2.0 STRIPS) 12 2x 48
Denaturation Solution (DEN) ready to use

contains <2% NaOH, dye 0.3 ml 2x 1.2 ml
Hybridization Buffer (HYB) ready to use

contains 8-10% anionic tenside, dye 20 ml 120 ml
Stringent Wash Solution (STR) ready to use

contains >25% of a quaternary ammonium compound,

<1% anionic tenside, dye 20 ml 120 ml
Rinse Solution (RIN] ready to use

contains buffer, <1% NaCl, <1% anionic tenside 50 ml 3x 120 ml
Conjugate Concentrate (CON-C) concentrate

contains streptavidin-conjugated alkaline phosphatase, dye 0.2 ml 1.2ml
Conjugate Buffer (CON-D)

contains buffer, 1% blocking reagent, <1% NaCl 20 ml 120 ml
Substrate Concentrate (SUB-C) concentrate

contains dimethyl sulfoxide, substrate solution 0.2 ml 1.2ml
Substrate Buffer (SUB-D)

contains buffer, <1% MgCl,, <1% NaCl 20 mt 120 ml
tray, evaluation sheet 1 of each 4 of each
instructions for use, template 1 of each 1 of each
Kit Component 2 of 2 [store at -20°C])

Amplification Mix A (AM-A MTBDRplus VER 2.0)

contains buffer, nucleotides, Taq polymerase 0.15 ml 4x 0.3 ml
Amplification Mix B (AM-B MTBDRplus VER 2.0)

contains salts, specific primers, dye 0.53 ml 4x 1.05 ml
Ordering Information order no.
GenoType MTBDRplus VER 2.0 (kit for analysis of 12 samples) 304A
GenoType MTBDRplus VER 2.0 (kit for analysis of 96 samples) 30496A
Genolyse® (kit for manual DNA extraction of 12 samples) 51612
Genolyse® (kit for manual DNA extraction of 96 samples) 51610
GenoXtract (instrument for DNA extraction of up to 12 samples) 8.31.01
GXT DNA/RNA Extraction Kit (kit for automated DNA extraction

of 96 samples using the GenoXtract) 12.01.02





Performance Characteristics

Diagnostic performance
The summary of diagnostic performance characteristics of the GenoType MTBDRplus VER 2.0 for patient specimens is currently in process.

Cultured material

The diagnostic performance characteristics of the GenoType MTBDRplus were determined in a study with 74 cultures compared to GenoType
Mycobacterium CM and phenotypic drug susceptibility testing (DST). The study site was located in a low MDR-TB burden country. Manual DNA extraction
was performed using the GenoLyse® kit according to the instructions for use. From 74 cultures 49 were positive for M. tuberculosis complex (MTBC) and 25
cultures showed growth of nontuberculous mycobacteria. Hence, for resistance detection in cultured material, 49 isolates were available.

Table 1:  Performance characteristics of the GenoType MTBDRplus for detection of MTBC compared to GenoType Mycobacterium CM

GenoType Mycobacterium CM Sens: 100%

positive negative Spec: 100%
positive 49 0 PPV: 100%
GenoType MTBDRplus |~ iive 0 25 NPV: 100%

Sens, diagnostic sensitivity; Spec, diagnostic specificity; PPV, positive predictive value; NPV, negative predictive value

Table 2:  Performance characteristics of the GenoType MTBDRplus for detection of RMP resistance compared to culture and DST

culture/DST Sens: /*
RMP-R RMP-5 Spec: 100%
RMP-R 0 0 PPV: /*
GenoType MTBDRplus RMP-S 0 49 NPV: 100%

Sens, diagnostic sensitivity; Spec, diagnostic specificity; PPV, positive predictive value; NPV, negative predictive value; RMP-R, resistant to rifampicin; RMP-
S, sensitive to rifampicin
* novalue due to low sample number

Table 3:  Performance characteristics of the GenoType MTBDRplus for detection of INH resistance compared to culture and DST

culture/DST Sens: /*
INH-R INH-S Spez: 100%
INH-R 3 0 PPV: /*
GenoType MTBDRplus INH-S 0 46 NPV: 100%

Sens, diagnostic sensitivity; Spec, diagnostic specificity; PPV, positive predictive value; NPV, negative predictive value; INH-R, resistant to isoniazid; INH-S,
sensitive to isoniazid
* novalue due to low sample number

Analytical performance

Analytical specificity

The specificity of the GenoType MTBDRplus test is ensured by the accurate design of specific primers and probes which considers, among others, homology
comparisons of the sequences published in gene databases, and by stringent reaction conditions.

The analytical specificity was determined with 60 DNA isolates including the following MTBC strains: M. tuberculosis, M. africanum, M. bovis, M. canettii, and
M. microti (RMP- and INH-sensitive). The following strains not detectable with the test system were analyzed: Actinomyces naeslundii, Aggregatibacter
actinomycetemcomitans, Bacillus cereus, Corynebacterium ammoniagenes, C. bovis, C. durum, Escherichia coli, Gordona rubropertinctus, Klebsiella oxytoca,
Mycobacterium abscessus, M. alvei, M. asiaticum, M. avium, M. celatum, M. chelonae, M. chimaera, M. fortuitum (2 sequevars), M. frederiksbergense, M. gastri,
M. genavense, M. goodii, M. gordonae, M. heckeshornense, M. immunogenum, M. interjectum, M. intermedium, M. intracellulare, M. lentiflavum, M. marinum,
M. mucogenicum, M. palustre, M. peregrinum, M. scrofulaceum, M. shimoidei, M. simiae, M. smegmatis, M. szulgai, M. triplex, M. ulcerans, M. xenopi, MRSA,
Nocardia abscessus, N. africana, N.amarae, N.asteroides, N. farcinica, Porphyromonas gingivalis, Prevotella intermedia, Rhodococcus erythropolis,
Saccharomonospora glauca, Tannerella forsythia, Treponema denticola, Tsukamurella inchonensis, T. pulmonis.

The five MTBC isolates were correctly identified as RMP- and INH-sensitive MTBC strains. All other 55 isolates displayed no TUB band and no evaluable
band pattern for RMP and INH resistances. Hence, an analytical specificity of 100% was achieved.

Analytical sensitivity

For determination of analytical sensitivity of the GenoType MTBDRplus, ten replicates of MTBC-negative sputum samples were spiked with four BCG
culture dilutions (1000, 500, 200, 160, and 100 bacteria/ml, respectively), extracted once using the Genolyse® kit and once using the GXT DNA/RNA
Extraction Kit, and analyzed with the GenoType MTBDRplus. A limit of detection of 160 bacteria/ml was determined.

Reproducibility

Intra-assay precision

In order to determine the intra-assay precision of the GenoType MTBDRplus, two BCG culture samples (RMP- and INH-sensitive, 1,500 and
150 bacteria/ml, respectively) and an M. avium culture (10,000 bacteria/ml) were set up in triplicate and, including a contamination control, tested under
identical conditions. DNA extraction was performed once using the GenoLyse® DNA extraction kit, and once using the GXT DNA/RNA Extraction Kit. All
parallels showed identical banding patterns and comparable signal strengths. Additionally, signal strengths between the two DNA extraction methods and
between different dilutions of the same samples were comparable. Hence, an intra-assay precision of 100% was achieved.

Inter-assay precision
In order to determine the inter-assay precision of the GenoType MTBDRplus, two BCG culture samples (RMP- and INH-sensitive, 1,500 and

150 bacteria/ml, respectively] and an M. avium culture (10,000 bacteria/ml) were set up in triplicate and, including a contamination control, tested in nine
runs: on three different days, using three different sets of instruments, and conducted by three different operators. DNA extraction was performed once
using the GenoLyse® DNA extraction kit and once using the GXT DNA/RNA Extraction Kit. Apart from the varied parameter, all other testing conditions
were identical. No deviations were detected between parallel samples, that is between runs banding patterns were identical and signal strengths were





comparable. Moreover, signal strengths were comparable between different DNA extraction methods and different bacterial concentrations. Hence, the
inter-assay precision was 100%.

Interfering substances

There are substances that may inhibit PCR reactions. Such inhibitors may, for example, originate from the culture medium. In order to assess if the
medium influences the GenoType MTBDRplus, 6 different M. tuberculosis complex samples (4 RMP- and INH-resistant, 2 RMP- and INH-sensitive] were
cultured in 4 different media (solid media: Loewenstein-Jensen, Stonebrink, and Middlebrook-7H10, liquid medium: MGIT (Becton Dickinson]). Then the
culture samples were tested with the GenoType MTBDRplus.

All M. tuberculosis complex samples showed the same results. Hence, it can be excluded that the tested media import inhibitors into the GenoType
MTBDRplus test.

Stability
When stored as recommended, GenoType MTBDRplus test kits have a maximum shelf life of 18 months.
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GenoType MTBDRs! VER 2.0
Molecular Genetic Assay for Identification of the M. tuberculosis Complex and its Resistance to
Fluoroquinolones and Aminoglycosides/Cyclic Peptides from Sputum Specimens or Cultivated Samples

Please read the instructions on hand completely and carefully before using the kit. Strictly adhere to the established procedure to obtain correct test results.

Intended Use

The GenoType MTBDRs(VER 2.0 is a qualitative in vitro test for the identification of the Mycobacterium tuberculosis complex and its resistance to
fluoroquinolones (FLQ; e.g. ofloxacin and moxifloxacin) and aminoglycosides/cyclic peptides (AG/CP; injectable antibiotics such as kanamycin, amikacin,
capreomycin, and viomycin] from smear-positive or -negative sputum specimens and cultivated samples. The following species are included in the
tuberculosis (TB)-causing M. tuberculosis complex: M. tuberculosis, M. africanum, M. bovis subsp. bovis, M. bovis subsp. caprae, M. bovis BCG, M. microti,
M. canettii, and M. pinnipedii. The detection of FLQ-resistance is enabled by the detection of the most significant resistance-associated mutations of the gyrA and
gyrB genes (coding for the A-subunit and the B-subunit of the DNA gyrase, respectively]. For detection of AG/CP-resistance, the 165 rRNA gene [rrs] is
examined, for detection of low-level kanamycin-resistance, the promoter region of the eis gene (coding for the acetyltransferase Eis) is examined.

The test is indicated as an aid for diagnosis and intended for use in medical laboratories.

Summary and Explanation

Tuberculosis is a bacterial infectious disease passed on by droplet infection. In 2013, there were an estimated 9.0 million incident cases of TB globally, and an
estimated 1.5 million deaths occurred [1]. TB treatment requires a therapy over several months. Emergence and spread of drug-resistant tuberculosis is a
major medical and public problem threatening global health. Multidrug-resistant (MDR-]TB is defined as TB that is resistant at least to the first-line drugs
rifampicin and isoniazid. The other anti-TB drugs referred to as first-line drugs are pyrazinamide, ethambutol, and streptomycin. All other anti-TB drugs are
generally referred to as second-line drugs. Extensively drug-resistant (XDR-]TB is defined as TB that is resistant to rifampicin and isoniazid and additionally
to at least one of the fluoroquinolones and an injectable second-Lline antibiotic ([such as kanamycin and amikacin (both AGJ, or capreomycin and viomycin (both
CP)) [2]. Due to its complex diagnosis and obstacles in treatment, XDR-TB is a major challenge to TB control.

As long as XDR-TB is not verified, use of inadequate and hence ineffective antibiotics may lead to further spread of resistant bacteria and amplification of
resistance. Therefore, rapid diagnosis and identification of XDR-TB is a prerequisite for appropriate treatment. Each DNA extracted from sputum or a
cultivated sample using the GenoLyse® kit can be used for amplification with the GenoType MTBDRs! VER 2.0 kit (e.g. subsequent to the GenoType MTBDRplus
VER 2.0].

Principles of the Procedure

The GenoType MTBDRs! test is based on the DNAeSTRIP technology. The whole procedure is divided into three steps: (i) DNA extraction from decontaminated
sputum specimens or cultured material (solid/liquid medium] - the necessary reagents are not included in the kit, (il a multiplex amplification with
biotinylated primers, and [iii) a reverse hybridization.

All reagents needed for amplification, such as polymerase and primers, are included in the Amplification Mixes A and B (AM-A and AM-B) and are optimized
for this test. The membrane strips are coated with specific probes complementary to the amplified nucleic acids. After chemical denaturation, the single-
stranded amplicons bind to the probes (hybridization). Highly specific binding of complementary DNA strands is ensured by stringent conditions which result
from the combination of buffer composition and a certain temperature. Thus the probes reliably discriminate several sequence variations in the gene regions
examined. The streptavidin-conjugated alkaline phosphatase binds to the amplicons’” biotin via the streptavidin moiety. Finally, the alkaline phosphatase
transforms an added substrate into a dye which becomes visible on the membrane strips as a colored precipitate. A template ensures the easy and fast
interpretation of the banding pattern obtained.

Storage and Disposal of Kit Constituents
1/2 Kit Component 1 of 2
2/2 Kit Component 2 of 2

Store all constituents from Kit Component 1 at 2-8°C. Store all constituents from Kit Component 2 at -20°C and keep strictly separated from contaminating
DNA. Avoid repeated freezing and thawing of AM-A and AM-B; when processing only small sample numbers per run, aliquot AM-A and AM-B. Do not use the
reagents beyond their expiry date. Dispose of unused reagents and waste in accordance with federal, state, and local regulations.

Precautions for Handling Kit Constituents

Observe all federal, state, and local safety and environmental regulations. Always wear suitable protective clothing and gloves.
When handling kit reagents, the following special safety measures must be applied:

Hybridization Buffer (HYB) and Substrate Concentrate ([SUB-C) are not classified as hazardous. Due to their ingredients, however, hazard statement EUH210
applies: Safety data sheet available on request.

Denaturation Solution [DEN) contains <2% sodium hydroxide.

Warning!

H315: Causes skin irritation. H319: Causes serious eye irritation.

P280: Wear protective gloves/protective clothing/eye protection. P305+351+338: IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing. P313: Get medical advice/attention.

For additional information, please refer to the safety data sheets which can be downloaded from: www.hain-lifescience.com/products/msds.html





Quality Control

In order to control the correct performance of the test and the proper functioning of kit constituents, each strip includes 6 control zones:
- a Conjugate Control zone (CC) to check the binding of the conjugate on the strip and a correct chromogenic reaction

- an Amplification Control zone (AC) to check for a successful amplification reaction

- four Locus Control zones (gyrA, gyrB, rrs, and eis) checking the optimal sensitivity of the reaction for each of the tested gene loci

Observe the usual precautions for amplification setup. It is essential that all materials (such as pipette tips) coming in contact with the reagents are free from
DNases. Do not interchange or pool Amplification Mixes or membrane strips from different kits unless the lots are identical.

A negative control sample for detection of possible contamination events containing water (molecular biology grade) instead of DNA should be part of each
test run; the respective test strip should show the bands CC and AC only.

Specimen Requirements
Decontaminated smear-positive or -negative sputum samples as well as cultivated samples (solid/liquid medium) can be used as starting material for DNA
extraction. Until the present edition of the instructions on hand, the performance of the test has not been validated with other sample materials.

Precautions for handling specimens

Patient specimens and cultures made from patient specimens must always be considered as potentially infectious and must be handled accordingly (e.g. see
[3] or [4]). Always wear suitable protective clothing and gloves. Samples from patients at risk (infected by pathogenic microorganisms including Hepatitis B
and Human Immunodeficiency Virus (HIV]) and cultures made from those samples must always be labeled and handled under suitable safety conditions
according to institutional guidelines.

Handling of potentially infectious specimens must be carried out in a class Il safety cabinet. Potentially infectious samples must be centrifuged in a class II
safety cabinet or in an aerosol-tight rotor. Open aerosol-tight rotor in safety cabinet only. For inactivated samples, a standard rotor can be used for
centrifugation outside the safety cabinet.

Discard used pipette tips immediately after use in a container for biohazardous waste. After finishing the assay, discard all used disposables in a container for
biohazardous waste.

Storage and transport

All specimens should be collected and transported as recommended in the CDC publication “Public Health Mycobacteriology: A Guide for the Level IlI
Laboratory” [5], the “Clinical Microbiology Procedures Handbook” [6], or your laboratory procedure manual.

It must be ensured that until decontamination takes place, specimens are kept in sterile plastic containers at a temperature of 2-8°C. The transport of
specimens at room temperature has to be carried out as soon as possible and should be done within 1-2 days [7,8]. The specimens used for decontamination
must not be older than 4 days.

After decontamination and subsequent resuspension of the bacteria pellet with phosphate buffer, samples can be stored at -20°C or -80°C for a maximum of
5 days until performing DNA extraction.

Preparation

Clinical specimens must be processed using the NALC/NaOH method according to the CDC publication “Public Health Mycobacteriology: A Guide for the
Level Il Laboratory” [5].

After decontamination, the cell pellet should be resuspended in a maximum of 1 to 1.5 ml of phosphate buffer. When testing patient specimens, higher
volumes might hamper the sensitivity of the test. Due to the potential inhomogeneity of the specimen, the decontaminated sample must be mixed before
removing the aliquot to be analyzed; otherwise the sensitivity of the test might be influenced.

When the sample is to be cultivated, cultivation can be performed either on solid medium [(e.g. Loewenstein-Jensen, Middlebrook) or in liquid medium (e.g.
MGIT (BD Diagnostics, Franklin Lakes, USAJ).

Handling of potentially infectious specimens must be carried out in a class |l safety cabinet.

DNA Extraction

Decontaminated smear-positive or -negative sputum samples as well as mycobacteria grown on solid medium (e.g. Loewenstein-Jensen, Middlebrook) or in
liquid medium (e.g. MGIT (BD Diagnostics, Franklin Lakes, USA)) can be used as starting material for DNA extraction. The working area must be free from
contaminating DNA.

For DNA extraction from decontaminated clinical specimens or cultured material, the GenoLyse® kit (see chapter Ordering Information) is used according to
protocol A.

The method described above was used for performance evaluation of the GenoType MTBDRsl test. Until the present edition of the instructions on hand, the
performance of the test has not been validated with other DNA extraction methods or sample materials.

Each DNA extracted from sputum or a cultivated sample using the GenoLyse® kit can be used for amplification with the GenoType MTBDRs! VER 2.0 kit (e.g.
subsequent to the GenoType MTBDRplus VER 2.0).

Amplification

All reagents needed for amplification such as polymerase and primers are included in the Amplification Mixes A and B (AM-A and AM-B) and are optimized
for this test. After thawing, spin down AM-A and AM-B briefly and mix carefully by pipetting up and down. Pipette AM-A and AM-B only in a room free from
contaminating DNA. The DNA solution should be added in a separate working area.

Prepare for each sample:

- 10 pl AM-A (see Kit Component 2)
- 35 pl AM-B (see Kit Component 2)
- 5 pl DNA solution

Final volume: 50 pl

Determine the number of samples (number of samples to be analyzed plus control samples). Prepare the number of tubes needed. Prepare a master mix
containing AM-A and AM-B and mix carefully but thoroughly (do not vortex). Alternatively, the content of an AM-A reaction tube may completely be
transferred to an AM-B reaction tube. This will lead to 0.68 ml master mix for 12 amplification reactions (12 tests kit] or, respectively, 4x 1.35 ml for 4x 24
amplification reactions (96 tests kit). Please note that the master mix needs to be prepared freshly each time. Aliquot 45 pl into each of the prepared PCR
tubes and add 5 pl water (molecular biology grade) to one aliquot [negative control). In a separate working area, add 5 pyl DNA solution to each aliquot (except
for negative control].





Amplification profile:
When using a thermal cycler from Hain Lifescience with the respective preinstallation, select protocol “MDR DIR” for clinical specimens or protocol “"MDR
CUL" for cultivated samples.

Clinical specimens Cultivated samples

15 min  95°C 1 cycle 1 cycle
30sec 95°C 20 evel

2min  65°C cycles 10 cycles
25sec  95°C

40sec 50°C 30 cycles 20 cycles
40sec 70°C

8 min  70°C 1 cycle 1 cycle
Heating rate <2.2°C/sec <2.2°C/sec

Amplification products can be stored at +8 to -20°C.

Hybridization

When using a hybridization instrument from Hain Lifescience, please refer to the document “Overview equipment programs” available on
www.hain-lifescience.com for the name of the hybridization protocol to be used.

The following protocol describes the manual hybridization using a water bath or a TwinCubator.

Preparation

Prewarm shaking water bath to 45°C (the maximum tolerated deviation from the target temperature is +/-1°C) or switch on TwinCubator. Prewarm solutions
HYB and STR to 37-45°C before use. The reagents must be free from precipitates (note, however, that solution CON-D is opaque). Mix if necessary. Warm the
remaining reagents with the exception of CON-C and SUB-C to room temperature. Using a suitable tube, dilute Conjugate Concentrate (CON-C, orange) and
Substrate Concentrate (SUB-C, yellow) 1:100 with the respective buffer (CON-C with CON-D, SUB-C with SUB-D) in the amounts needed. Mix well and bring to
room temperature. For each strip, add 10 pl concentrate to 1 ml of the respective buffer. Dilute CON-C before each use. Diluted SUB-C is stable for 4 weeks if
stored at room temperature and protected from light.

1. Dispense 20 pl of Denaturation Solution (DEN, blue) in a corner of each of the wells used.

2. Add to the solution 20 pl of amplified sample, pipette up and down to mix well and incubate at room temperature for 5 minutes.
Meanwhile, take strips out of the tube using tweezers and mark them with a pencil underneath the colored marker. Always wear gloves when handling
strips.

3. Carefully add to each well 1 ml of prewarmed Hybridization Buffer (HYB, green). Gently shake the tray until the solution has a homogenous color.
Take care not to spill solution into the neighboring wells.

4. Place a strip in each well.
The strips must be completely covered by the solution and the coated side (identifiable by the colored marker near the lower end) must face upward. Using
tweezers, turn over strips which might have turned when immersed in the solution. Carefully clean tweezers after each use to avoid contamination. This
also applies to all following steps.

5. Place tray in shaking water bath/TwinCubator and incubate for 30 minutes at 45°C.
Adjust the shaking frequency of the water bath to achieve a constant and thorough mixing of the solution. To allow adequate heat transfer, the tray must
be dipped into the water to at least 1/3 of its height.

6. Completely aspirate Hybridization Buffer.
For example, use a Pasteur pipette connected to a vacuum pump.

7. Add 1 ml of Stringent Wash Solution (STR, red) to each strip and incubate for 15 minutes at 45°C in shaking water bath/TwinCubator.

8. Work at room temperature from this step forward. Completely remove Stringent Wash Solution.
Pour out Wash Solution in a waste container and remove all remaining fluid by turning the tray upside down and gently striking it on an absorbent paper.
This also applies to all other wash steps.

9. Wash each strip once with 1 ml of Rinse Solution (RIN) for 1 minute on shaking platform/TwinCubator (pour out RIN after incubation).

10.Add 1 ml of diluted Conjugate (see above) to each strip and incubate for 30 minutes on shaking platform/TwinCubator.

11.Remove solution and wash each strip twice for 1 minute with 1 ml of Rinse Solution (RIN) and once for 1 minute with approx. 1 ml of distilled water (e.g.
use wash bottle) on shaking platform/TwinCubator [pour out solution each time).
Make sure to remove any trace of water after the last wash.

12.Add 1 ml of diluted substrate (see above) to each strip and incubate protected from light without shaking.
Depending on the test conditions (e.g. room temperature], the substrate incubation time, i.e. the time until the bands are clearly visible, can vary between
3 and 20 minutes. Extended substrate incubation times can lead to increased background staining and might impair interpretation of the results.

13.Stop reaction as soon as bands are clearly visible by briefly rinsing twice with distilled water.

14.Using tweezers, remove strips from the tray and dry them between two layers of absorbent paper.





Evaluation and Interpretation of Results

Paste strips and store protected from light. An evaluation sheet is included in the kit. When using this evaluation sheet, paste the developed strips in the
designated fields by aligning the bands CC and AC with the respective lines on the sheet. For technical reasons the distances between single probes on the
strips may vary slightly. For an accurate evaluation therefore please use the provided template and align it - separately for each locus - with the
respective Locus Control band. Determine the resistance status and note down in the respective column. As a help for interpretation, evaluation examples
are given below. Each strip has a total of 27 reaction zones (see figure).

Conjugate Control (CC)

Amplification Control (AC)

M. tuberculosis complex (TUB)

gyrA Locus Control (gyrA]

gyrA wild type probe 1 (gyrAWT1)
gyrA wild type probe 2 (gyrA WT2)
gyrA wild type probe 3 (gyrA WT3)
gyrA mutation probe 1 (gyrA MUT1)
gyrA mutation probe 2 (gyrA MUT2)
gyrA mutation probe 3A (gyrA MUT3A)
gyrA mutation probe 3B (gyrA MUT3B)
gyrA mutation probe 3C (gyrA MUT3C)
gyrA mutation probe 3D (gyrA MUT3D)
gyrB Locus Control lgyrB7

gyrB wild type probe (gyrB WT)

gyrB mutation probe T (gyrB MUT1)
gyrB mutation probe 2 (gyr8 MUT2)
rrs Locus Control [rrs)

rrs wild type probe 1 (rrs WT1)

rrs wild type probe 2 (rrs WT2)

rrs mutation probe 1 (rrs MUT1)

rrs mutation probe 2 (rrs MUT2)

eis Locus Control [eis)

eis wild type probe 1 (eis WT1)

eis wild type probe 2 (eis WT2)

eis wild type probe 3 (eis WT3)

eis mutation probe 1 (eis MUT1)

colored marker

Note: The strip is not displayed in original size.

Conjugate Control (CC)
A'line must develop in this zone, documenting the efficiency of conjugate binding and substrate reaction.

Amplification Control (AC)

When the test is performed correctly, a control amplicon will bind to the Amplification Control zone.

In case of a positive test result, the signal of the Amplification Control zone can be weak or even vanish totally. This might be due to competition of the single
reactions during amplification. In this case the test was performed correctly and does not have to be repeated.

When only the CC and AC bands are developed, this represents a valid negative result. A missing AC band in case of a negative test result indicates mistakes
during setup and/or performance of the amplification reaction, or presence of amplification inhibitors. In this case, the test result is not valid and the test has
to be repeated with the respective sample.

M. tuberculosis complex (TUB)

This zone hybridizes, as far as is known, with amplicons generated from all members of the Mycobacterium tuberculosis complex. If the TUB zone is negative
while no evaluable resistance pattern is developed, the tested specimen does not contain bacteria belonging to the M. tuberculosis complex and cannot be
evaluated by this test system.

Locus Controls (gyrA, gyrB, rrs, eis]
The Locus Control zones detect gene regions specific for the respective locus. In case of a positive test result (evaluable wild type and mutation banding
pattern), the signals of the Locus Control bands may be weak.

gyrA
Both the gyrA and gyrB genes are examined for detection of resistance to FLQ (e.g., ofloxacin or moxifloxacin).

The wild type probes comprise the most important resistance regions of the gyrA gene (see table 1). When all wild type probes stain positive, there is no
detectable mutation within the examined region. In case of a mutation, the respective amplicon cannot bind to the corresponding wild type probe resulting in
the absence of the wild type probe signal.

The mutation probes detect some of the most common resistance-mediating mutations (see table 1).

Each pattern deviating from the wild type pattern (see evaluation example 1) indicates, as far as is known, resistance to FLQ of the tested strain.

Table 1: Mutations in the gyrA gene and the corresponding wild type and mutation bands (according to [9,10,11,12])

Failing Developing Phenotypic
wild type band mutation band Mutation resistance
G88A
gyrAWT1 - 5880
gyrA MUT1 A0V
gyrA WT2 gyrA MUT2 S91P
gyrA MUT3A D94A FLQ
D94N
gyrA WT3 gyrAMUT3B D94Y
gyrA MUT3C D94G
gyrA MUT3D D94H"

" This rare mutation has only been detected theoretically (in silico).





gyrB

Both the gyrA and gyrB genes are examined for detection of resistance to FLQ (e.g., ofloxacin or moxifloxacin).

The wild type probe comprises the most important resistance region of the gyrB gene (see table 2]. When the wild type probe stains positive, there is no
detectable mutation within the examined region. In case of a mutation, the respective amplicon cannot bind to the wild type probe resulting in the absence of
the wild type probe signal.

The mutation probes detect the most common resistance-mediating mutations (see table 2). Additional mutations within the examined gyrB gene region that
cause a failing wild type band but are not detected by the mutation probes may also lead to FLQ resistance [13].

Table 2: Mutations in the gyrB gene and the corresponding wild type and mutation bands (according to [13])

Failing Developing Phenotypic
wild type band mutation band Mutation” resistance
gyrB MUT1 N538D
gyrBWT gyrB MUT2 E540V FLa

" Amino acid positions are numbered according to [14].

rrs

The rrs gene is examined for detection of cross-resistance to AG/CP antibiotics such as kanamycin (KAN] and amikacin (AMK], both AG, or capreomycin (CAP)
and viomycin (VI0), both CP.

The wild type probes comprise the most important resistance regions of the rrs gene (see table 3). When both wild type probes stain positive, there is no
detectable mutation within the examined region. In case of a mutation, the respective amplicon cannot bind to the corresponding wild type probe resulting in
the absence of the wild type probe signal.

The mutation probes detect the most common resistance-mediating mutations (see table 3).

Each pattern deviating from the wild type pattern (see evaluation example 1) indicates, as far as is known, an AG/CP-resistance of the tested strain. The
detectable cross-resistances are shown in the table below.

Table 3: Mutations in the rrs gene, the corresponding wild type and mutation bands, and the resulting cross-resistances (according to [15,16])

Failing Analyzed nucleic Developing
wild type band acid position mutation band Mutation Phenotypic resistance See figure 1
s WT1 1401 rrs MUT1 A14016 KAN AMK CAP example 2 and 6
1402 - C1402T KAN CAP VIO example 3
rrs WT2 1484 rrs MUT2 G1484T KAN AMK CAP VIO example 4

KAN, kanamycin; AMK, amikacin; CAP, capreomycin; VIO, viomycin

eis

The eis gene is examined for detection of a low-level KAN-resistance.

The wild type probes comprise the most important resistance regions of the eis gene (see table 4]. When all wild type probes stain positive, there is no
detectable mutation within the examined region. In case of a mutation, the respective amplicon cannot bind to the corresponding wild type probe resulting in
the absence of the wild type probe signal.

The mutation probe detects the most common resistance-mediating mutation (see table 4). More mutations within the examined eis gene region than those
listed in table 4 are known [19]. These mutations that may be causing a failing wild type band but are not detected by the mutation probe may also cause low-
level KAN-resistance .

Table 4: Mutations in the eis promoter region and the corresponding wild type and mutation bands (according to [17,18,19,20])

Failing Developing Phenotypic
wild type band mutation band Mutation resistance
eis WT1 - G-37T
eis MUT1 C-14T
eis WT2 - C-12T lOVIi'AeN"El
- G-10A
eis WT3 - C-2A

Please note:
Only those bands whose intensities are about as strong as or stronger than that of the Amplification Control zone (AC) are to be considered.
Not all bands of a strip have to show the same signal strength.

When both a mutation probe and the corresponding wild type probe of a strip are developed, this represents a valid result. Possible reasons could be:
- The tested specimen contains a heteroresistant strain.
- The tested specimen contains more than one M. tuberculosis complex strain (e.g. due to mixed infection of the patient).

Theoretically, a resistance can exist in spite of a wild type pattern. Possible reasons could be:

- The tested specimen contains a strain that has developed a heteroresistance and the resistance is caused by a mutation not covered by the mutation
probes.

- The tested specimen contains a wild type and a resistant strain (e.g. due to mixed infection of the patient] and the resistance is caused by a mutation not
covered by the mutation probes.

When a complete gene locus (all bands including the Locus Control band) is missing, this is an invalid result. If this result is generated from a clinical
specimen, possible reasons could be, but are not limited to, a DNA concentration in the sample below the limit of detection.





Evaluation examples
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Figure 1: Examples for banding patterns and their evaluation with respect to resistances to FLQ and/or AG/CP

If all wild type bands of a gene display a signal, this is classified as positive and marked in the WT column of the respective gene as “+". If at least one of the wild
type bands is absent, this is classified as negative and marked in the WT column as “-". In the MUT columns negative entries are only made if none of the
mutation bands of the respective gene displays a coloration. If at least one of the mutation bands displays a coloration, this is classified as positive and the MUT
column of the respective gene is marked with a “+". To the resistance columns a “+" is depicted only if at least one entry in the WT and MUT columns deviates
from the wild type pattern of the respective gene in example 1.

Below, the examples shown above are explicated:

Example 1 shows the wild type banding pattern. All wild type probes but none of the mutation probes display a signal; hence, the evaluation chart shows “+"
in the four wild type columns and “~" in the four mutation columns. Accordingly, no entry is made in the fields of the resistance columns.

Example 2: One of the gyrA wild type bands is missing and one of the gyrA mutation bands is developed. Hence, the evaluation chart shows a “-" in the “gyrA
WT"” column and a “+" in the “gyrA MUT" column. The gyrB locus displays the wild type banding pattern resulting in a wild type entry as in example 1. Due to
the gyrA banding pattern, the strain is evaluated as FLQ-resistant. The rrs wild type band “rrs WT1" is missing, and the mutation band “rrs MUT1" is
developed; hence, the field in the “rrs WT" column is marked with a “-", the field in the “rrs MUT" column is marked with a “+”, and the strain is evaluated as
cross-resistant to KAN, AMK, and CAP (see table 3 above). Finally, the probes of the eis locus display the wild type banding pattern; hence, the columns
“eis WT" and “eis MUT" are marked according to example 1 and no low-level KAN resistance is detected.

Example 3: The “gyrA WT2" band is missing (signal intensity is lower than that of the AC) and the “gyrA MUT2" band is developed. Accordingly, the field in the
“gyrA WT" column is marked with a "= and the field in the “gyrA MUT" column is marked with a “+". The gyrB locus displays the wild type banding pattern
which is depicted accordingly. Due to the gyrA result, FLQ-resistance is assigned to the tested strain. The rrs wild type band “rrs WT1" is missing, but none of
the rrs mutation bands is developed; thus, the fields in the “rrs WT" and “rrs MUT” columns are marked with a “=" and cross-resistance to KAN, CAP, and VIO
is identified (see table 3 above). The eis locus displays the wild type banding pattern which is depicted accordingly.

Example 4: One of the gyrA wild type bands is missing and one of the gyrA mutation bands is developed. In the evaluation chart, a “-" is depicted in the field of
the“gyrA WT” column and the field of the “gyrA MUT” column is marked with a “+". The gyrB locus displays the wild type banding pattern which is depicted
accordingly. Due to the gyrA result, FLQ-resistance is assigned to the tested strain. The rrs wild type band “rrs WT2" is missing and the mutation band
“rrs MUT2" is developed; thus, the field in the “rrs WT” column is marked with a “-", the field in the “rrs MUT" column is marked with a “+", and the tested
strain is evaluated as cross-resistant to KAN, AMK, CAP, and VIO (see table 3 above). The eis locus displays the wild type banding pattern which is depicted
accordingly.

Example 5: From both the gyrA and the gyrB locus one wild type bands is missing and none of the gyrA and gyrB mutation bands are developed. Therefore, all
gyrA and gyrB columns are marked with a "-" and FLQ-resistance is assigned to the tested strain. The rrs locus shows the wild type banding pattern which is
depicted accordingly. Finally, one of the eis wild type bands is missing; hence, both the fields in the “eis WT” and “eis MUT" columns are marked with a “-"
and a low-level KAN resistance is detected.

Example 6 shows the wild type banding pattern for the gyrA locus which is depicted accordingly. The gyrB wild type band is missing and one of the gyrB
mutation bands is developed. Hence, in the evaluation chart, a "-" is depicted in the field of the “gyrB WT" column and a “+" in the field of the “gyrB MUT"
column. Due to the gyrB result, FLQ resistance is assigned to the tested strain. The rrs wild type band “rrs WT1" is missing and the mutation band “rrs MUT1"

is developed; hence, the field in the “rrs WT" column is marked with a “~", the field in the “rrs MUT" column is marked with a “+", and the strain is evaluated
as cross-resistant to KAN, AMK, and CAP (see table 3 above). One of the eis wild type bands is missing and the eis mutation band is developed. Hence, in the
eis WT column, a "= is depicted, the eis MUT column is marked with a “+", and a low-level KAN resistance is assigned to the tested strain.

Example 7: Both the gyrA locus and the gyrB locus show the wild type pattern which is depicted accordingly with respect to FLQ resistance. The rrs locus
shows the wild type pattern which is depicted accordingly. One of the eis wild type bands is missing. Hence , a “-" is depicted in both the “eis WT" and the
“eis MUT" column of the evaluation chart, and a low-level KAN resistance is assigned to the tested strain.





Limitations

Strictly adhere to the established protocols and procedures in order to obtain correct test results and to avoid contaminations.

Use of this assay is limited to qualified personnel well trained in the test procedure and familiar with molecular biological methods.
The test reflects the current state of knowledge of Hain Lifescience.

As with any DNA-based assay, this test only screens the nucleic acid sequence and not the amino acid sequence. Therefore, it is possible that mutations in
the probe region that do not cause an amino acid exchange [silent mutations) will still produce the absence of one of the wild type bands.

The GenoType MTBDRsl test only detects those resistances that have their origins in the gyrA, gyrB, rrs, and eis gene regions examined here. Resistances
originating from mutations of other genes or gene regions as well as other FLQ or AG/CP resistance mechanisms will not be detected by this test.

The data given in table 3 regarding the cross-resistances between KAN, AMK, CAP, and VIO reflect the current state of knowledge of Hain Lifescience.

The members of the M. tuberculosis complex cannot be differentiated.
The presence of multiple bacterial species in the sample to be analyzed might hamper the interpretation of the test.

As any DNA detection method the test system on hand detects DNA from viable and nonviable bacteria. Therefore, the GenoType MTBDRsl may not be used
for monitoring the progression or success of treatment of patients with antimicrobial therapy.

The GenoType MTBDRs! generates qualitative results. The intensities of the bands on a strip do not give information about the number of cells in a positive
sample.

Performance evaluation of this assay was carried out using the GenoLyse® kit for DNA extraction from decontaminated smear-positive and smear-negative
sputum samples as well as from cultivated samples. Until the present edition of the instructions on hand, the performance of the test has not been validated
with other DNA extraction methods or sample materials.

The results of this test may only be interpreted in combination with additional laboratory and clinical data available to the responsible physician. In
addition, results of phenotypic drug susceptibility testing have to be considered in certain cases.

The user must have or acquire information about the local mutation distribution pattern of the genes investigated with this test. Confirmation of the test
results by phenotypic drug susceptibility testing may be necessary.

Troubleshooting
Overall weak or no signals (including Conjugate Control zone)
- Room temperature too low or reagents not equilibrated to room temperature.
- No or too little amount of CON-C and/or SUB-C used.
Repeat reverse hybridization.

Weak or no signals except for Conjugate Control zone

- Quality of extracted DNA does not allow an efficient amplification. Repeat extraction.

- Amplification Mixes (AM-A and AM-B] not mixed properly, interchanged, or added in wrong amounts. Prepare a new master mix and repeat amplification.
- Incubation temperature too high. Repeat reverse hybridization.

No homogeneous staining
- Strips were not completely immersed during incubation steps.
- Tray was not shaken properly.

Repeat reverse hybridization.

High background color
- CON-C and/or SUB-C used too concentrated.
- Washing steps were not performed with the necessary care.
- Wash solutions too cold.
Repeat reverse hybridization.

Unexpected result

- Wrong incubation temperature.

- Hybridization Buffer and/or Stringent Wash Solution were not properly prewarmed or mixed.

- Contamination of neighboring wells by spillage during addition of Hybridization Buffer.
Repeat reverse hybridization.

- Contamination of extracted DNA with previously extracted or amplified DNA. Repeat extraction.

- Contamination of amplification reagents. In this case, a negative control sample shows additional bands besides CC and AC. Repeat amplification using
fresh reagents.

- Depending on the amount of amplified DNA used and on the specific reaction conditions, a strong and fast color development may occur. In such cases,
discontinue the substrate incubation as soon as the signals are clearly visible in order to prevent the development of cross-hybridizing bands.

- No pure culture as starting material. Re-culture in order to exclude contamination.

- Improper sampling, storage, transport, or preparation of specimen. Request new specimen and repeat test.

- Error during DNA extraction. Repeat extraction.





Material Required but not Included in the Kit
- Absorbent paper

- Adjustable pipettes for 10, 20, 200, and 1000 pl

- Class Il safety cabinet

- Disposable gloves

- Disposable sterile pipette tips with filter

- DNA extraction kit (GenoLyse®, see chapter Ordering Information) as well as necessary equipment

- Graduated cylinder

- PCR tubes, DNase- and RNase-free

- Sample decontamination reagents as well as necessary equipment

- Shaking water bath + shaking platform or TwinCubator (instrument for manual hybridization) or automated hybridization instrument
- Thermal cycler

- Timer

- Tweezers

- Water (distilled)

- Water (molecular biology grade; for negative controls)

Kit Contents
Order no. 317A 31796A
Tests 12 96

Kit Component 1 of 2 (store at 2-8°C])

Membrane strips coated with specific probes (MTBDRsl VER 2.0 STRIPS]) 12 2x 48

Denaturation Solution (DEN]
contains <2% NaOH, dye 0.3 ml 2x 1.2 ml

Hybridization Buffer (HYB)
contains <10% anionic tenside, dye 20 ml 120 ml

Stringent Wash Solution (STR)
contains >25% of a quaternary ammonium compound,
<1% anionic tenside, dye 20 ml 120 ml

Rinse Solution (RIN)
contains buffer, <1% NaCl, <1% anionic tenside 50 ml 3x 120 ml

Conjugate Concentrate (CON-C)
contains streptavidin-conjugated alkaline phosphatase, dye 0.2ml 1.2 ml

Conjugate Buffer (CON-D)
contains buffer, 1% blocking reagent, <1% NaCl 20 ml 120 ml

Substrate Concentrate (SUB-C)
contains <70% dimethyl sulfoxide, <10% 4-nitro blue tetrazolium chloride,

<10% 5-bromo-4-chloro-3-indolyl phosphate 0.2ml 1.2 ml
Substrate Buffer (SUB-D)

contains buffer, <1% MgCl,, <1% NaCl 20 ml 120 ml
Tray, evaluation sheet 1 of each 4 of each
Instructions for use, template 1 of each 1 of each

Kit Component 2 of 2 (store at -20°C)

Amplification Mix A (AM-A GT MTBDRsl VER 2.0)
contains buffer, nucleotides, Taq polymerase 0.15 ml 4x 0.3 ml

Amplification Mix B (AM-B GT MTBDRsl VER 2.0)

contains salts, specific primers, dye 0.53ml  4x1.05ml
Ordering Information Order no.
GenoType MTBDRs! VER 2.0 (kit for analysis of 12 samples) 317A
GenoType MTBDRs! VER 2.0 (kit for analysis of 96 samples) 31796A
GenoLyse® (kit for manual DNA extraction of 12 samples) 51612
GenoLyse® (kit for manual DNA extraction of 96 samples) 51610





Performance Characteristics

Diagnostic performance
The summary of the diagnostic performance characteristics of the GenoType MTBDRsl VER 2.0 is currently in process.

Analytical performance

Analytical specificity

The specificity of the GenoType MTBDRs! VER 2.0 is ensured by the accurate design of specific primers and probes which considers, among others, homology
comparisons of the sequences published in gene databases, and by stringent reaction conditions.

The analytical specificity was determined with eight M. tuberculosis complex strains: M. tuberculosis, M. africanum, M. bovis BCG, M. bovis subsp. bovis, M. bovis
subsp. caprae, M. canettii, M. microti, and M. pinnipedii (all FLQ- and AG/CP-sensitive). The following 40 strains not detectable with the test system were also
analyzed: Bordetella pertussis, Corynebacterium spec., Escherichia coli, Haemophilus influenzae, Klebsiella pneumoniae, Mycobacterium abscessus, M. alvei,
M. asiaticum, M. avium, M. celatum, M. chelonae, M. fortuitum, M. gastri, M. genavense, M. goodii, M. gordonae, M. haemophilum, M. immunogenum, M. interjectum,
M. intermedium, M. intracellulare, M. kansasii, M. lentiflavum, M. mageritense, M. malmoense, M. marinum, M. mucogenicum, M. peregrinum, M. scrofulaceum,
M. shimoidei, M. simiae, M. smegmatis, M. szulgai, M. triplex, M. ulcerans, M. xenopi, Nocardia spec., Pseudomonas aeruginosa, Staphylococcus aureus, and
S. pneumoniae.

The eight M. tuberculosis complex isolates were correctly identified as FLQ- and AG/CP-sensitive MTBC strains. All other 40 isolates displayed invalid band
patterns. Hence, an analytical specificity of 100% was achieved.

Analytical sensitivity
For determination of analytical sensitivity of the GenoType MTBDRs! for clinical samples, three BCG culture dilutions (FLQ- and AG/CP-sensitive, 1500, 150,

and 15 bacteria/ml] were prepared in triplicate. Including a negative control, DNA was extracted using the GenoLyse® kit and analyzed with the GenoType
MTBDRs! applying the “"MDR DIR” PCR protocol. A limit of detection of 150 bacteria/ml was determined.

For determination of analytical sensitivity of the GenoType MTBDRs! for culture samples, three BCG culture dilutions (FLQ- and AG/CP-sensitive, 1.65x 104,
1.65x 10°, and 1.65x 10° bacteria/ml) were set up in triplicate. Including a negative control, DNA was extracted using the GenoLyse® kit and analyzed with the
GenoType MTBDRs! applying the “MDR CUL" PCR protocol. A limit of detection of 1.65x 10° bacteria/ml was determined.

Reproducibility

Intra-assay precision

In order to determine the intra-assay precision of the GenoType MTBDRs!, three BCG culture dilutions (FLQ- and AG/CP-sensitive, one above, one at, and one
below cutoff concentration) and one negative control were set up in quadruplicate and tested under identical conditions applying the “"MDR DIR" PCR protocol.
DNA extraction was performed using the GenoLyse® DNA extraction kit. All parallels showed identical and correct banding patterns and comparable signal
strengths. Additionally, signal strengths between different sample dilutions were comparable. Hence, an intra-assay precision of 100% was achieved.

Inter-assay precision
In order to determine the inter-assay precision of the GenoType MTBDRs!, three BCG culture dilutions (one above, one at, and one below cutoff concentration)

and a negative control were tested at three different points of time. DNA extraction was performed using the GenoLyse® DNA extraction kit and the "MDR
DIR” protocol was applied for PCR. Apart from the varied parameter, all other testing conditions were identical. No deviations were detected between parallel
samples, that is between runs banding patterns were identical and correct, and signal strengths were comparable. Hence, the inter-assay precision was
100%.

Interfering substances

There are substances that may inhibit PCR reactions. Such inhibitors may, for example, originate from the culture medium. In order to assess if the medium
influences the GenoType MTBDRSs!, 6 different M. tuberculosis complex samples (3x FLQ- and AG/CP-sensitive, 2x FLQ-sensitive and AG/CP-resistant, 1x FLQ-
and AG/CP-resistant) were cultured in 4 different media (solid media: Loewenstein-Jensen, Stonebrink, and Middlebrook-7H10; liquid medium: MGIT (BD
Diagnostics, Franklin Lakes, USAJ). Subsequently, the culture samples were tested with the GenoType MTBDRs! applying the “"MDR CUL" PCR protocol.

All M. tuberculosis complex samples showed the same correct results. Hence, it can be excluded that the tested media import inhibitors into the GenoType
MTBDRsl.

Interfering substances may also be carried over from the sample material. Hence, the substances indicated in table 1 were tested in order to assess a
potential interference with the GenoType MTBDRs!. Defined BCG culture dilutions above, at, and below the detection limit of clinical samples were spiked
with various amounts of the potential inhibitors. From all samples, DNA extraction was performed using the GenoLyse® DNA extraction. Then the culture
dilutions were tested with the GenoType MTBDRsl applying the “"MDR DIR" protocol for PCR.

Table 1: Tested potential interferents of the GenoType MTBDRs(

Substance/class Description/active ingredient Substance concentrations
Blood Whole blood 2.5% v/v to 90% v/v

Blood Hemoglobin 0.05% v/v to 13.5% v/v
Pus 0.5% v/v to 90% v/v

Interference of the GenoType MTBDRs! VER 2.0 (invalid test result) was observed in samples containing concentrations greater than 10% whole blood,
1% hemoglobin, and 2.5% pus.

Stability
Shelf life of the GenoType MTBDRsl test kit when stored as recommended: see box label.
Stability is determined according to DIN EN SO 23640.
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GenoType Mycobacterium CM VER 2.0
Molecular Genetic Assay for Identification of Clinically Relevant Mycobacterial Species from Cultured
Material

Please read the instructions on hand completely and carefully before using the kit. Strictly adhere to the established procedure to obtain correct test
results.

Intended Use

The GenoType Mycobacterium CM VER 2.0 is a qualitative in vitro test for the identification of the Mycobacterium tuberculosis complex as well as the
following nontuberculous mycobacteria from cultured material: M. avium, M. chelonae, M.abscessus complex, M. fortuitum group, M. gordonae,
M. intracellulare, M. scrofulaceum, M. szulgai, M. interjectum, M. kansasii, M. malmoense, M. marinum/M. ulcerans, and M. xenopi.

The test is indicated as an aid for diagnosis and intended for use in medical laboratories.

Summary and Explanation

Mycobacterioses are infectious diseases caused by bacteria of the genus Mycobacterium. The most significant is tuberculosis (TB) caused by the members
of the Mycobacterium tuberculosis complex. In 2014, there were an estimated 9.6 million incident cases of TB globally, and an estimated 1.5 million TB
deaths [1].

The TB pathogens are immobile, obligate aerobic, acid-fast bacilli belonging to the family of Mycobacteriaceae. They are gram-positive with a high genomic
G+C content (59-66%). The genus Mycobacterium comprises numerous species which are divided into three groups: (i) the Mycobacterium tuberculosis
complex (M. tuberculosis, M. africanum, M. bovis subsp. bovis, M. bovis subsp. caprae, M. bovis BCG, M. microti, M. canettii, and M. pinnipedii), (i) M. leprae
causing leprosy, and (iii] atypical or nontuberculous mycobacteria (NTMJ. In view of the varying pathogenicity and apathogenicity of some species, a fast and
certain identification of the M. tuberculosis complex and hence its differentiation from the NTMs is most essential.

NTM can cause chronic mycobacterioses. Infectiousness and symptoms vary in a broad range and depend both on the pathogen as well as on the
immunocompetence of the person affected [2]. Immunocompromised persons such as HIV or leukemia patients are most likely to develop a severe
mycobacteriosis.

The GenoType Mycobacterium CM permits the rapid and reliable differentiation of relevant mycobacteria and therefore the fast application of specific
treatment and preventive measures. If it was not possible to identify a single species with this test, a specification may be achieved using the GenoType
Mycobacterium AS kit (see Interpretation Chart).

Principles of the Procedure

The GenoType Mycobacterium CM test is based on the DNA*STRIP technology. The whole procedure is divided into three steps: (i) DNA extraction from
cultured material (solid/liquid medium; the necessary reagents are not included in the kit), (ii) a multiplex amplification with biotinylated primers, and (iii] a
reverse hybridization.

All reagents needed for amplification, such as polymerase and primers, are included in the Amplification Mixes A and B (AM-A and AM-B] and are
optimized for this test. The membrane strips are coated with specific probes complementary to the amplified nucleic acids. After chemical denaturation,
the single-stranded amplicons bind to the probes (hybridization). Highly specific binding of complementary DNA strands is ensured by stringent conditions
which result from the combination of buffer composition and a certain temperature. Thus the probes reliably discriminate the different sequences of the
bacterial species. The streptavidin-conjugated alkaline phosphatase binds to the amplicons’ biotin via the streptavidin moiety. Finally, the alkaline
phosphatase transforms an added substrate into a dye which becomes visible on the membrane strips as a colored precipitate. A template ensures the
easy and fast interpretation of the banding pattern obtained.

Storage and Disposal of Kit Constituents
1/2 Kit Component 1 of 2

2/2 Kit Component 2 of 2

Store all constituents from Kit Component 1 at 2-8°C. Store all constituents from Kit Component 2 at -20°C and keep strictly separated from contaminating
DNA.

Store Internal Control DNA (IC] at -20°C in the same room where the DNA is extracted.

Store Control DNA (C+) at -20°C in the same room where the DNA is added to the tubes containing the aliquoted master mix.

Refreeze AM-A, AM-B, IC, and C+ immediately after use.

Avoid repeated freezing and thawing of AM-A, AM-B, IC, and C+; when processing only small sample numbers per run, aliquot AM-A, AM-B, IC, and C+.

Do not use the reagents beyond their expiry date. Dispose of unused reagents and waste in accordance with federal, state, and local regulations.

Precautions for Handling Kit Constituents

Observe all federal, state, and local safety and environmental regulations. Always wear suitable protective clothing and gloves.
When handling kit reagents, the following special safety measures must be applied:

Hybridization Buffer (HYB) and Substrate Concentrate (SUB-C) are not classified as hazardous. Due to their ingredients, however, hazard statement
EUH210 applies: Safety data sheet available on request.

Denaturation Solution (DEN) contains <2% sodium hydroxide.

Warning!

H315: Causes skin irritation. H319: Causes serious eye irritation.

P280: Wear protective gloves/protective clothing/eye protection. P305+351+338: IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing. P313: Get medical advice/attention.

For additional information, please refer to the safety data sheets which can be downloaded from: www.hain-lifescience.com/products/msds.html





Quality Control

In order to control the correct performance of the test and the proper functioning of kit constituents, each strip includes 3 control zones:
- aConjugate Control zone (CC) to check the binding of the conjugate on the strip and a correct chromogenic reaction

- an Internal Control zone (IC) which documents a successful DNA extraction and amplification reaction

- aGenus Control zone (GC) which documents the presence of a member of the genus Mycobacterium

Observe the usual precautions for amplification setup. It is essential that all materials (such as pipette tips] coming in contact with the reagents are free
from DNases.

The kit includes an Internal Control DNA (IC) which is added to each sample prior to DNA extraction. The amplicon of the Internal Control DNA binds to the
Internal Control zone on the strip (see above).

A negative control sample for detection of possible contamination events should be part of each run and is included in the sample set during DNA
extraction (see respective instructions for use). A valid negative control must exclusively show the CC and IC bands.

Additionally, a positive control sample containing the provided Control DNA (C+) may be included in the sample set during amplification. The Control DNA
contains M. kansasii DNA and shows an M. kansasii banding pattern without IC band on the respective test strip.

IC and C+ must not be interchanged during the procedure because this may lead to erroneous results (see chapter Troubleshooting).

Specimen Requirements
Bacteria grown on solid medium or in liquid medium may be used as starting material for DNA extraction. The test must not be used for detection directly
from patient specimens.

Precautions for handling specimens

Patient specimens and cultures made from patient specimens must always be considered as potentially infectious and must be handled accordingly (e.g.
see [3] or [4]). Always wear suitable protective clothing and gloves. Samples from patients at risk (infected by pathogenic microorganisms including
Hepatitis B and Human Immunodeficiency Virus (HIV])) and cultures made from those samples must always be labeled and handled under suitable safety
conditions according to institutional guidelines.

Handling of potentially infectious specimens must be carried out in a class Il safety cabinet. Potentially infectious samples must be centrifuged in a class Il
safety cabinet or in an aerosol-tight rotor. Open aerosol-tight rotor in safety cabinet only. For inactivated samples, a standard rotor can be used for
centrifugation outside the safety cabinet.

Discard used pipette tips immediately after use in a container for biohazardous waste. After finishing the assay, discard all used disposables in a container
for biohazardous waste.

Storage and transport

All specimens should be collected and transported as recommended in the CDC publication “Public Health Mycobacteriology: A Guide for the Level IlI
Laboratory” [5], the “Clinical Microbiology Procedures Handbook” [6], or your laboratory procedure manual.

It must be ensured that until decontamination takes place, specimens are kept in sterile plastic containers at a temperature of 2-8°C. The transport of
specimens at room temperature has to be carried out as soon as possible and should be done within 1-2 days [7,8]. The specimens used for
decontamination must not be older than 4 days.

Preparation

Clinical specimens must be processed using the NALC/NaOH method according to the CDC publication “Public Health Mycobacteriology: A Guide for the
Level Il Laboratory” [5]. After decontamination, the cell pellet should be resuspended in a maximum of 1 to 1.5 ml of phosphate buffer. Cultivation can be
performed either on solid medium (e.g. Loewenstein-Jensen, Middlebrook] or in liquid medium (e.g. MGIT (BD Diagnostics, Franklin Lakes, USA]).

Handling of potentially infectious specimens must be carried out in a class Il safety cabinet.

DNA Extraction

Mycobacteria grown on solid medium (e.g. Loewenstein-Jensen, Middlebrook) or in liquid medium (e.g. MGIT (BD Diagnostics, Franklin Lakes, USA]) can be
used as starting material for DNA extraction. The working area must be free from contaminating DNA.
For DNA extraction the GenoLyse® kit (see chapter Ordering Information) is used according to protocol C.

The method described above was used for performance evaluation of the GenoType Mycobacterium CM VER 2.0. Until the present edition of the
instructions on hand, the performance of the test has not been validated with other DNA extraction methods or sample materials.

Amplification

All reagents needed for amplification such as polymerase and primers are included in the Amplification Mixes A and B (AM-A and AM-B) and are optimized
for this test. After thawing, spin down AM-A and AM-B briefly and mix carefully by pipetting up and down. Pipette AM-A and AM-B only in a room free from
contaminating DNA. The DNA solution should be added in a separate working area.

Prepare for each sample:

- 10 ul AM-A (see Kit Component 2)
- 35 pl AM-B (see Kit Component 2]
- 5 pul DNA solution

Final volume: 50 pl

Determine the number of samples (number of samples to be analyzed plus control samples). Prepare the number of tubes needed. Prepare a master mix
containing AM-A and AM-B and mix carefully but thoroughly (do not vortex). Alternatively, the content of an AM-A reaction tube may completely be
transferred to an AM-B reaction tube. This will lead to 0.68 ml master mix for 12 amplification reactions (12 tests kit) or, respectively, 4x 1.35 ml for 4x 24
amplification reactions (96 tests kit). Please note that the master mix needs to be prepared freshly each time. Aliquot 45 pl into each of the prepared PCR
tubes. In a separate working area, add 5 pul DNA solution (or C+ for a positive control) to each aliquot. Refreeze AM-A, AM-B, and C+ immediately after use.





Amplification profile:

When using a thermal cycler from Hain Lifescience with the respective preinstallation, select protocol “MDR CUL".

15min  95°C 1 cycle
30sec 95°C 10 evel
2min  65°C cyetes
25sec  95°C

40sec  50°C 20 cycles
40sec  70°C

8 min  70°C 1 cycle
Heating rate <2.2°C/sec

Amplification products can be stored at +8 to -20°C.

Hybridization

When using a hybridization instrument from Hain Lifescience, please refer to the document “Overview equipment programs” available on
www.hain-lifescience.com for the name of the hybridization protocol to be used.

The following protocol describes the manual hybridization using a water bath or a TwinCubator.

Preparation

Prewarm shaking water bath to 45°C (the maximum tolerated deviation from the target temperature is +/-1°C) or switch on TwinCubator. Prewarm
solutions HYB and STR to 37-45°C before use. The reagents must be free from precipitates (note, however, that solution CON-D is opaque). Mix if
necessary. Warm the remaining reagents with the exception of CON-C and SUB-C to room temperature. Using a suitable tube, dilute Conjugate
Concentrate (CON-C, orange] and Substrate Concentrate (SUB-C, yellow) 1:100 with the respective buffer (CON-C with CON-D, SUB-C with SUB-D) in the
amounts needed. Mix well and bring to room temperature. For each strip, add 10 pl concentrate to 1 ml of the respective buffer. Dilute CON-C before each
use. Diluted SUB-C is stable for 4 weeks if stored at room temperature and protected from light.

1. Dispense 20 pl of Denaturation Solution (DEN, blue) in a corner of each of the wells used.

2. Add to the solution 20 pl of amplified sample, pipette up and down to mix well and incubate at room temperature for 5 minutes.
Meanwhile, take strips out of the tube using tweezers and mark them with a pencil underneath the colored marker. Always wear gloves when handling
strips.

3. Carefully add to each well 1 ml of prewarmed Hybridization Buffer (HYB, green). Gently shake the tray until the solution has a homogenous color.
Take care not to spill solution into the neighboring wells.

4. Place a strip in each well.
The strips must be completely covered by the solution and the coated side (identifiable by the colored marker near the lower end) must face upward.
Using tweezers, turn over strips which might have turned when immersed in the solution. Carefully clean tweezers after each use to avoid
contamination. This also applies to all following steps.

5. Place tray in shaking water bath/TwinCubator and incubate for 30 minutes at 45°C.
Adjust the shaking frequency of the water bath to achieve a constant and thorough mixing of the solution. To allow adequate heat transfer, the tray must
be dipped into the water to at least 1/3 of its height.

6. Completely aspirate Hybridization Buffer.
For example, use a Pasteur pipette connected to a vacuum pump.

7. Add 1 ml of Stringent Wash Solution (STR, red) to each strip and incubate for 15 minutes at 45°C in shaking water bath/TwinCubator.

8. Work at room temperature from this step forward.
Completely remove Stringent Wash Solution.
Pour out Wash Solution in a waste container and remove all remaining fluid by turning the tray upside down and gently striking it on an absorbent paper.
This also applies to all other wash steps.

9. Wash each strip once with 1 ml of Rinse Solution (RIN) for 1 minute on shaking platform/TwinCubator (pour out RIN after incubation).

10.Add 1 ml of diluted Conjugate (see above) to each strip and incubate for 30 minutes on shaking platform/TwinCubator.

11.Remove solution and wash each strip twice for 1 minute with 1 ml of Rinse Solution (RIN) and once for 1 minute with approx. 1 ml of distilled water
(e.g. use wash bottle) on shaking platform/TwinCubator (pour out solution each time).
Make sure to remove any trace of water after the last wash.

12.Add 1 ml of diluted substrate (see above) to each strip and incubate protected from light without shaking.
Depending on the test conditions (e.g. room temperature], the substrate incubation time, i.e. the time until the bands are clearly visible, can vary
between 3 and 20 minutes. Extended substrate incubation times can lead to increased background staining and might impair interpretation of the
results.

13.Stop reaction as soon as bands are clearly visible by briefly rinsing twice with distilled water.

14.Using tweezers, remove strips from the tray and dry them between two layers of absorbent paper.





Evaluation and Interpretation of Results

Paste strips and store protected from light. An evaluation sheet is included in the kit. When using this evaluation sheet, paste the developed strips in the
designated fields by aligning the bands CC and IC with the respective lines on the sheet. Note down positive signals in the last but one column, determine
species with the help of the interpretation chart and enter name of the identified species in the last column. The supplied template also serves as an aid for
evaluation and must be aligned with the bands CC and IC of the strip as well. Each strip has a total of 17 reaction zones (see figure).

----- <«<—— 1 Conjugate Control (CC)
----- «—— 2 Internal Control (IC)
----- —— 3 Genus Control (GC)

— —— colored marker

Note: The strip is not displayed in original size.

Conjugate Control (CC)
A'line must develop in this zone, documenting the efficiency of conjugate binding and substrate reaction.

Internal Control (IC)

When the test is performed correctly, a control amplicon will bind to the Internal Control zone.

In case of a positive test result, the signal of the Internal Control zone can be weak or even vanish totally. This might be due to competition of the single
reactions during amplification. In this case, the test was performed correctly and does not have to be repeated. Please note, that the positive control C+
does not show the IC band.

When only the CC and IC bands are developed, this represents a valid negative result. A missing IC band in case of a negative test result indicates mistakes
during DNA extraction or during setup and/or performance of the amplification reaction, or the presence of amplification inhibitors. In this case, the test
result is not valid and the test has to be repeated with the respective sample.

Genus Control (GC)

Staining of this zone documents the presence of a member of the genus Mycobacterium. The intensity of this band varies depending on the mycobacterial
species.

When a species-specific banding pattern has developed, the GC band may be weak or even drop out completely due to competition of the single reactions
during amplification. The test result, however, is to be assessed as valid.

Other bands
Specific probes, for evaluation see interpretation chart.

Please note:
Not all bands of a strip have to show the same signal strength. Generally, only those bands whose intensities are about as strong as or stronger than that of
the Internal Control zone (IC] are to be considered (exceptions: see chapter Interpretation Chart).

Additional mycobacterial species can be identified with the GenoType Mycobacterium AS kit (see Interpretation Chart).
An amplicon generated with the GenoType Mycobacterium CM VER 2.0 can directly be hybridized to GenoType Mycobacterium AS strips.





Interpretation Chart
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== Staining = facultative staining == facultative weak staining —— no staining

Band No. 1 (CC): Conjugate Control
Band No. 2 (IC): Internal Control
Band No. 3 (GC): Genus Control

AS: GenoType Mycobacterium AS
MTBC: GenoType MTBC
NTM-DR: GenoType NTM-DR

Does not include other species of the M. avium complex.

M. immunogenum shows the same banding pattern as M. chelonae or the M. abscessus complex.

Members of the M. abscessus complex can be differentiated with the GenoType NTM-DR kit.

Of the M. fortuitum group, only the following members have been tested: M. fortuitum, M. peregrinum, M. alvei, and M. septicum. It has not been tested
whether other members of the M. fortuitum group also show this banding pattern.

M. fortuitum shows the banding pattern as depicted in the left column.

In most cases, M. peregrinum shows the banding pattern as depicted in the right column. In rare cases however, M. peregrinum may show the banding
pattern as depicted in the left column.

M. alvei and M. septicum show the banding pattern as depicted in the right column.

Species not belonging to the M. fortuitum group:

M. mageritense shows the banding pattern as depicted in the left column without band 14.
Rare M. smegmatis variants may also show the banding pattern as depicted in the left column without band 14. In this case, however, band 7 shows only
a weak signal.

M. marseillense and M. chimaera (both members of the M. avium complex) show the same banding pattern as M. intracellulare.
M. intracellulare and M. chimaera can be differentiated with the GenoType NTM-DR kit.

M. paraffinicum and M. parascrofulaceum show the same banding pattern as M. scrofulaceum.

The positive control (C+] shows an M. kansasii banding pattern without IC band.

M haemophilum, M. palustre, and M. nebraskense show the same banding pattern as M. malmoense.

M. haemophilum/M. nebraskense can be identified with the GenoType Mycobacterium AS kit.

M. ulcerans can be identified with the GenoType Mycobacterium AS kit.

Members of the M. tuberculosis complex can be differentiated with the GenoType MTBC kit.

Important notes for evaluation

M. chelonae and the M. abscessus complex cannot be differentiated if the amplicon hybridizing to both the Genus Control and to band 6 is suppressed due to
competition of the single reactions during amplification. Therefore, a developed GC band is required for identification of M. chelonae and of the M. abscessus
complex.

M. scrofulaceum and M. malmoense can only be differentiated by means of the intensity of band 13 when the specific bands 9, 10, and 13 are developed. If
the intensity of band 13 is weaker than that of the IC band, the banding pattern indicates the presence of M. scrofulaceum. If the intensity of band 13 is as

strong as or stronger than the IC band, the banding pattern indicates the presence of M. malmoense.
For M. szulgai, the intensity of band 11 may be weaker than that of the IC band.

For the M. tuberculosis complex, the intensity of bands 10 and/or 16 may be weaker than that of the IC band.
If band 15 has also stained positive, additional detection methods must be applied.





Limitations

Strictly adhere to the established protocols and procedures in order to obtain correct test results and to avoid contaminations.

Use of this assay is limited to qualified personnel well trained in the test procedure and familiar with molecular biological methods.

The results of this test may only be interpreted in combination with additional laboratory and clinical data available to the responsible physician.
The test reflects the current state of knowledge of Hain Lifescience.

Members of the M. tuberculosis complex cannot be differentiated. Likewise, members of the M. abscessus complex cannot be differentiated.

If more than one species is assigned to a banding pattern, these species cannot be discriminated with this test system.

In case a bacterial strain does not belong to one of the species identifiable with the GenoType Mycobacterium CM but is closely related to one of them, it
may, in rare cases, generate the banding pattern of the closely related species detectable with the test.

The presence of multiple bacterial species in the sample to be analyzed might hamper the interpretation of the test.

As with any detection system based on hybridization, the test system on hand bears the possibility that sequence variations in the genomic regions the
primers and probes were chosen from but the detection of which the test was not designed for may lead to false results. Due to the high variability of
bacterial genomes, it is possible that certain subtypes might not be detected.

Performance evaluation of this assay was carried out with the GenoLyse® kit for DNA extraction from cultured material. Until the present edition of the
instructions on hand, the performance of the test has not been validated with other DNA extraction methods or sample materials.

Troubleshooting
Overall weak or no signals (including Conjugate Control zone)
- Room temperature too low or reagents not equilibrated to room temperature.
- No ortoo little amount of CON-C and/or SUB-C used.
Repeat reverse hybridization.

Weak or no signals except for Conjugate Control zone

- Quality of extracted DNA does not allow an efficient amplification. Repeat extraction.

- Amplification Mixes (AM-A and AM-B) were not mixed properly, interchanged, or added in wrong amounts. Prepare a new master mix and repeat
amplification.

- Incubation temperature too high. Repeat reverse hybridization.

No homogeneous staining
- Strips were not completely immersed during incubation steps.
- Tray was not shaken properly.

Repeat reverse hybridization.

High background color
- CON-C and/or SUB-C used too concentrated.
- Washing steps were not performed with the necessary care.
- Wash solutions too cold.
Repeat reverse hybridization.

Unexpected result

- Wrong incubation temperature.

- Hybridization Buffer and/or Stringent Wash Solution were not properly prewarmed or mixed.

- Contamination of neighboring wells by spillage during addition of Hybridization Buffer.

Repeat reverse hybridization.

- Contamination of extracted DNA with previously extracted or amplified DNA. Repeat extraction.

- Contamination of amplification reagents. In this case, a negative control sample shows additional bands besides CC and IC. Repeat amplification using
fresh reagents.

- Depending on the amount of amplified DNA used and on the specific reaction conditions, a strong and fast color development may occur. In such cases,
discontinue the substrate incubation as soon as the signals are clearly visible in order to prevent the development of cross-hybridizing bands. If
necessary, the amount of amplicon used for reverse hybridization may be reduced down to 5 pl.

- No pure culture as starting material. Re-culture in order to exclude contamination.

- Error during DNA extraction. Repeat extraction.

- IC and C+ interchanged. In this case, the negative control and negative samples show an M. kansasii banding pattern without IC band and the positive
control (if included) does not show the M. kansasii banding pattern, but only bands CC and IC. The banding pattern of positive samples is mostly not
interpretable. Repeat extraction.

Material Required but not Included in the Kit
- Absorbent paper

- Adjustable pipettes for 10, 20, 200, and 1000 pl

- Class Il safety cabinet

- Disposable gloves

- Disposable sterile pipette tips with filter

- DNA extraction kit (GenoLyse®, see chapter Ordering Information) as well as necessary equipment

- Graduated cylinder

- PCRtubes, DNase- and RNase-free

- Reagents for cultivation of mycobacteria as well as necessary equipment

- Sample decontamination reagents as well as necessary equipment

- Shaking water bath + shaking platform or TwinCubator (instrument for manual hybridization) or automated hybridization instrument
- Thermal cycler

- Timer

- Tweezers

- Water (distilled)





Kit Contents

Order no. 299A 29996A
Tests 12 96
Kit Component 1 of 2 (store at 2-8°C)

Membrane strips coated with specific probes

(Mycobacterium CM VER 2.0 STRIPS) 12 2x 48
Denaturation Solution (DEN])

contains <2% NaOH, dye 0.3 ml 2x 1.2 ml
Hybridization Buffer (HYB)

contains <10% anionic tenside, dye 20 ml 120 ml
Stringent Wash Solution (STR)

contains >25% of a quaternary ammonium compound, <1% anionic tenside, dye 20 ml 120 ml
Rinse Solution (RIN]

contains buffer, <1% NaCl, <1% nonionic tenside 50 ml 3x 120 ml
Conjugate Concentrate (CON-C)

contains streptavidin-conjugated alkaline phosphatase, dye 0.2 ml 1.2ml
Conjugate Buffer (CON-D)

contains buffer, 1% blocking reagent, <1% NaCl 20 ml 120 ml
Substrate Concentrate (SUB-C)

contains <70% dimethyl sulfoxide, <10% 4-nitro blue tetrazolium chloride,

<10% 5-bromo-4-chloro-3-indolyl phosphate 0.2ml 1.2ml
Substrate Buffer (SUB-D)

contains buffer, <1% MgCl,, <1% NaCl 20 ml 120 ml
Tray, evaluation sheet 1 of each 4 of each
Instructions for use, template 1 of each 1 of each
Kit Component 2 of 2 (store at -20°C])

Amplification Mix A (AM-A GT Mycobacterium CM VER 2.0)

contains buffer, nucleotides, Taq polymerase 0.15ml 4x 0.3 ml
Amplification Mix B (AM-B GT Mycobacterium CM VER 2.0)

contains salts, specific primers, dye 0.53 ml 4x 1.05 ml
Internal Control DNA (IC GT Mycobacterium CM VER 2.0)

contains bacterial DNA 0.25 ml 0.25 ml
Control DNA (C+ GT Mycobacterium CM VER 2.0)

contains bacterial control DNA 0.1 ml 0.1ml
Ordering Information Order no.
GenoType Mycobacterium CM VER 2.0 (kit for analysis of 12 samples) 299A
GenoType Mycobacterium CM VER 2.0 (kit for analysis of 96 samples) 29996A
GenoLyse® (kit for manual DNA extraction of 12 samples) 51612
GenoLyse® (kit for manual DNA extraction of 96 samples) 51610
GenoType Mycobacterium AS (kit for analysis of 12 samples) 298
GenoType Mycobacterium AS (kit for analysis of 96 samples) 29896
GenoType MTBC (kit for analysis of 12 samples) 301
GenoType MTBC (kit for analysis of 96 samples) 30196
GenoType NTM-DR (kit for analysis of 12 samples) 29712
GenoType NTM-DR (kit for analysis of 96 samples) 29796





Performance Characteristics

For the performance evaluation of the GenoType Mycobacterium CM VER 2.0, the test was carried out according to the instructions on hand.

Diagnostic performance

Diagnostic performance characteristics of the GenoType Mycobacterium CM VER 2.0 were determined with 114 cultivated samples.

The GenoType Mycobacterium CM VER 2.0 was compared to culture (successful cultivation on Loewenstein-Jensen solid medium or in MGIT (BD
Diagnostics, Franklin Lakes, USA] and subsequent species identification using the GenoType Mycobacterium CM VER 1.0).

DNA extraction was performed with the GenoLyse® kit according to the instructions for use.

Test results were rated true positive if the result of the GenoType Mycobacterium CM VER 2.0 was in agreement with that obtained with culture/GenoType
Mycobacterium CM VER 1.0.

Table 1:  Performance characteristics of the GenoType Mycobacterium CM VER 2.0 for detection of mycobacteria from cultured material compared to
culture/GenoType Mycobacterium CM VER 1.0 (GT Myco CM V1)

Culture/GT Myco CM V1 Diagnostic sensitivity: 100%
Positive Negative Diagnostic specificity: 100%
GenoType Positive 105" 0 Positive predictive value: 100%
Mycobacterium CM Negative 0 9 Negative predictive value: 100%

VER 2.0

" The 105 samples were identified as 7x M. abscessus complex, 15x M. avium, éx M. fortuitum group (M. fortuitum), 8x M. gordonae, 16x M. intracellulare,

6x M. kansasii, 6x M. malmoense, 5x M. marinum/M. ulcerans, 2x M. scrofulaceum, 1x M. tuberculosis complex, 5x M. xenopi, 5x M. chelonae, and
23x Mycobacterium spec.

Analytical performance

Analytical specificity

The specificity of the GenoType Mycobacterium CM VER 2.0 is ensured by the accurate design of specific primers and probes which considers, among
others, homology comparisons of the sequences published in gene databases, and by stringent reaction conditions.

The analytical specificity of the GenoType Mycobacterium CM VER 2.0 was determined with strains of all mycobacteria identifiable by this test, as well as
with strains of mycobacterial and non-mycobacterial species that are not detectable with the test system.

All mycobacteria identifiable with this assay generated the correct specific banding pattern. Isolates of the mycobacterial species not identifiable with the
test system and of all tested non-mycobacterial species displayed no specific banding pattern. Hence, the analytical specificity for the specific probes of the
GenoType Mycobacterium CM VER 2.0 strip was 100%.

The same samples were also evaluated for performance of the Genus-specific probe (GC). An analytical specificity of 98.6% was determined for this probe.

Strains of all mycobacteria identifiable with the GenoType Mycobacterium CM VER 2.0 were tested:

M. avium M. szulgai M. abscessus complex M. tuberculosis complex
M. chelonae M. kansasii (M. abscessus subsp. abscessus, (M. tuberculosis,

M. immunogenum M. malmoense M. abscessus subsp. bolletii, M. bovis subsp. bovis,

M. mageritense M. haemophilum M. abscessus subsp. massiliense] M. bovis subsp. caprae,
M. gordonae M. marseillense M. bovis BCG,

M. intracellulare M. palustre M. fortuitum group M. africanum,

M. chimaera M. nebraskense [M. fortuitum, M. microti,

M. scrofulaceum M. marinum M. peregrinum, M. canettii,

M. parascrofulaceum M. ulcerans M. alvei, M. pinnipedii]

M. paraffinicum M. xenopi M. septicum)

M. interjectum

Tested mycobacterial species that are not identifiable with the GenoType Mycobacterium CM VER 2.0:

M. asiaticum M. goodii M. mucogenicum M. simiae

M. celatum M. heckeshornense M. phlei M. smegmatis
M. gastri M. intermedium M. shimoidei M. triplex

M. genavense M. lentiflavum

Tested non-mycobacterial species that are not identifiable with the GenoType Mycobacterium CM VER 2.0:

Bordetella pertussis Klebsiella pneumoniae Pseudomonas aeruginosa Streptococcus pneumoniae
Corynebacterium ulcerans Nocardia amarae Rhodococcus erythropolis Streptomyces somaliensis
Corynebacterium xerosis Nocardia asteroides Rhodococcus rhodochrous Tsukamurella inchonensis
Escherichia coli Nocardia farcinica Rhodococcus ruber Tsukamurella paurometabola
Haemophilus influenzae Nocardia otidiscaviarum Staphylococcus aureus Tsukamurella pulmonis

Analytical sensitivity (Limit of Detection, LOD)

For determination of analytical sensitivity of the GenoType Mycobacterium CM VER 2.0 for cultured material, four BCG culture dilutions (1.65x 10°, 1.65x 10°,
1.65x 10° und 1.65x 10° CFU/mL) were set up in triplicate. Including a negative control, DNA was extracted using the GenoLyse® kit and analyzed with the
GenoType Mycobacterium CM VER 2.0 applying the “MDR CUL" PCR protocol. The limit of detection was 1.65x 10° CFU/mL.






Reproducibility
The intra-assay precision and the inter-assay precision were determined with the following four samples:

- BCG culture dilution above the limit of detection
- BCG culture dilution at the limit of detection

- Bordetella pertussis-positive DNA sample

- Negative control

DNA was extracted using the GenoLyse® kit and the isolates were analyzed with the GenoType Mycobacterium CM VER 2.0 applying the “"MDR CUL" PCR
protocol.

In order to determine the intra-assay precision, the samples were set up in four parallels and analyzed under identical conditions (same kit lot, same
instrument, same operator, same point of time, etc.) in one PCR run. All parallels showed identical and correct banding patterns and comparable signal
strengths. Hence, an intra-assay precision of 100% was achieved.

In order to determine the inter-assay precision, the samples were analyzed on three different days. The other experimental conditions (kit lot, instrument,
operator, etc.] were identical. All parallels showed identical and correct banding patterns and comparable signal strengths. Hence, an inter-assay
precision of 100% was achieved.

Interfering substances

There are substances that may inhibit PCR reactions. Such inhibitors may, for example, originate from the culture medium. In order to assess if the
medium influences the GenoType Mycobacterium CM VER 2.0, six different M. tuberculosis complex strains were cultured in four different media (solid
media: Loewenstein-Jensen, Stonebrink, and Middlebrook-7H10, liquid medium: MGIT (BD Diagnostics, Franklin Lakes, USA)). Then the DNA was extracted
using the GenoLyse® kit and the isolates were analyzed with the GenoType Mycobacterium CM VER 2.0 applying the “"MDR CUL" PCR protocol.

ALl samples showed the correct results with all tested media. Hence, it can be excluded that the tested media import inhibitors into the GenoType
Mycobacterium CM VER 2.0 test.

Stability
Shelf life of the GenoType Mycobacterium CM VER 2.0 when stored as recommended: see box label.
Stability is determined according to DIN EN 1SO 23640.
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Important Changes in Comparison to the Instructions for Use of the GenoType Mycobacterium CM VER 1.0

Chapter

Change

Several

(especially Intended Use,
Evaluation and Interpretation of
Results)

With the new VER 2.0, also Mycobacterium szulgai can be identified. Furthermore, the M. abscessus complex (instead of
the single species M. abscessus) can be detected. M. fortuitum and M. peregrinum are now identified as members of the
M. fortuitum group.

Several

(especially Quality Control,
Amplification, Evaluation and
Interpretation of Results,
Troubleshooting, Kit Contents)

The kit now includes an Internal Control DNA (IC), which is added to each sample prior to DNA extraction. It serves as
an extraction control as an inhibition control for the amplification, and as a control of the correct performance of the
test and the proper functioning of kit constituents.

The Universal Control zone on the strip was replaced with an Internal Control zone to which the amplicon of the
Internal Control DNA hybridizes.

A positive control sample containing the provided Control DNA (C+] may be included in the sample set during
amplification. The Control DNA contains M. kansasii DNA and shows a respective banding pattern (without IC band) on
the strip.

Storage and Disposal of Kit
Constituents

All constituents delivered as Kit Component 2 must be stored at -20°C.

DNA Extraction

As of now, the GenoLyse® kit is used for DNA extraction according to protocol C. The quick protocol (heating step
followed by sonication) may no longer be applied for DNA extraction.

Several
(especially Amplification)

In order to obtain a fully reactive master mix, now only two pipetting steps have to be performed combining the two
Amplification Mixes A and B (AM-A and AM-B). AM-A already includes Taq polymerase and buffer; hence, the enzyme
does not have to be purchased and added separately anymore.

Amplification

As of now, the "MDR CUL" PCR protocol (instead of the "HOT 30" protocol] is used for amplification.

Evaluation and Interpretation of
Results

An amplicon generated with the GenoType Mycobacterium CM VER 2.0 can directly be hybridized to GenoType
Mycobacterium AS strips.
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APPENDIX E: Isolate Shipment to UCL
This form should be completed each time isolates are to be shipped to UCL. A copy of this form should be sent with the LJ slopes.

Laboratory Name: Name of requestor:
Shipment Date:
Total number of Slopes: Signature of requestor:
. Laboratory Aer .
Patient \ Visit Specimen
Accession Comment
Number Number Schedule Type
To be completed upon reconciliation Additional comments:
Date received:
UCL Staff Name:
UCL Staff Signature:

Pg. 90 of 97






APPENDIX A - NIX-TB SPUTUM SPECIMEN TRANSPORT FORM

This form should accompany each sputum specimen generated from a Nix-TB patient at the clinical site to the
laboratory. Use a separate Form for each sample submitted. Once the form is completed, a copy is made and
sent to the site, whereas the original should remain in the lab files.

SITE SECTION
(This section should be completed by the Principal Investigator or delegate)

Screening or Patient number - -

Initials | ____ (usea“—ifthereisnomiddle initial) | Date*ofbith | _ _/ [
Type of Sputum Sample [] Early Morning  [] Spot
Visit date* Y B
[] Screening []Dayl
Visit ificati C .
ISit spectiication Visit in the NiX schedule [] Treatment, Week __ [1 Unscheduled
[] Post-treatment, Month [ Early Withdraw
Date* of sputum collection \ /| Time" of collection \ L

Physician/nurse attending (print name)

Physician/nurse attending (signature)

TRANSPORT SECTION
(This section should be completed by driver, courier or person accompanying sample)
Date* of sample dispatch \ /| Time" of dispatch o

Temperature of transport container (°C)

Driver/courier/person accompanying sample
(print name)

Driver/courier/person accompanying sample (signature)

LABORATORY SECTION
(This section should be completed by the laboratory technician receiving the samples)

Date* sample received / / | Time® received

Temperature of transport container on receipt (°C)

Sample in good condition (yes/no)

If no please give details (detail problems, is this sample
going to be processed? has another sample been
requested?)

Sample processed within 30 minutes (yes/no)

If no, time sample transferred to fridge (hh:mm, and give
fridge ID)

Laboratory technician (print name)

Laboratory technician (signature)

Laboratory Accession number

*Date format dd/mmm/yyyy “24h clock

Version 3_15Aug2017








APPENDIX A - NIX-TB SPUTUM SPECIMEN TRANSPORT FORM



This form should accompany each sputum specimen generated from a Nix-TB patient at the clinical site to the laboratory. Use a separate Form for each sample submitted. Once the form is completed, a copy is made and sent to the site, whereas the original should remain in the lab files.



		SITE SECTION

(This section should be completed by the Principal Investigator or delegate)



		 Screening or Patient number

		__ __ - __ __ __ __ - __ __ __



		 Initials

		 __ __ __  (use a “–“ if there is no middle initial)

		 Date* of birth

		   __ __/__ __ __ /__ __ __ __



		 Type of Sputum Sample

		      Early Morning          Spot



		 Visit specification

		Visit date*

		      __ __/__ __ __ /__ __ __ __



		

		Visit in the NiX schedule

		      Screening                Day 1

      Treatment, Week __ __              Unscheduled* Verified that the results are transcribed to the LRF correctly

* Verified that the results are transcribed to the LRF correctly





      Post-treatment, Month __ __          Early Withdraw             * Verified that the results are transcribed to the LRF correctly

* Verified that the results are transcribed to the LRF correctly







		 Date* of sputum collection

		 __ __/__ __ __ /__ __ __ __

		 Time□ of collection

		 __ __ :__ __



		 Physician/nurse attending (print name)

		



		 Physician/nurse attending (signature)

		







		TRANSPORT SECTION

(This section should be completed by driver, courier or person accompanying sample)



		Date* of sample dispatch

		__ __/__ __ __ /__ __ __ __

		Time□ of dispatch

		__ __ :__ __



		Temperature of transport container (°C)

		



		Driver/courier/person accompanying sample

(print name)

		



		Driver/courier/person accompanying sample (signature)

		







		LABORATORY SECTION 

(This section should be completed by the laboratory technician receiving the samples)



		Date* sample received

		__ __/__ __ __ /__ __ __ __

		Time□ received

		__ __ :__ __



		Temperature of transport container on receipt (°C)

		



		Sample in good condition (yes/no)

		



		If no please give details (detail problems, is this sample going to be processed? has another sample been requested?)

		







		Sample processed within 30 minutes (yes/no)

		     



		If no, time sample transferred to fridge (hh:mm, and give fridge ID)

		



		Laboratory technician (print name)

		



		Laboratory technician (signature)

		



		Laboratory Accession number 

		ATTACH LABEL





[bookmark: _GoBack]*Date format dd/mmm/yyyy		□24h clock
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FORM



 



 



This form should accompany each sputum specimen generated from a 



Nix



-



TB



 



patient at the clinical site to the 



laboratory. 



Use a separate Form for each sample submitted.



 



Once the form is completed, 



a copy 



is made and 



sent to the site, whereas the original



 



should remain in the lab files.



 



 



SITE SECTION



 



(This section should be completed by the Principal Investigator or delegate)



 



 



Screening or Patient number



 



__ __



 



-



 



__ __ __



 



__ 



-



 



__ __ __



 



 



Initials



 



 



__ __ __  



(use a “



–



“ if there is no middle initial)



 



 



Date* of birth



 



   



__ __/__ __ __ /__ __ __ __



 



 



Type of Sputum Sample



 



      



Early Morning          Spot



 



 



Visit 



s



pecification



 



Visit d



ate*



 



      



__ __/__ __ __ /__ __ __ __



 



Visit in the NiX schedule



 



      



Screening   



             



Day 1



 



      



Treatment, Week



 



__ __



    



       



   



Uns



c



heduled



 



      



Post



-



treatment, Month __ __ 



         



Early Withdraw



   



          



 



 



Date*



 



of sputum



 



collection



 



 



__ __/__ __ __ /__ __ __ __



 



 



Time



?



 



of collection



 



 



__ __ :__ __



 



 



Physician/nurse attending (



print name)



 



 



 



Physician/nurse attending 



(signature)



 



 



 



TRANSPORT SECTION



 



(This section shou



ld be completed by 



driver



, courier



 



or person accompanying sample



)



 



Date



*



 



of sample dispatch



 



__ __/__ __ __



 



/__ __ __ __



 



Time



?



 



of dispatch



 



__ __ :__ __



 



Temperature of transport container (°C)



 



 



Driver/courier/



person accompanying sample



 



(print name)



 



 



Driver/courier/



person accompanying sample



 



(signature)



 



 



 



*



Date format dd/mmm/yyyy



 



 



?



24h clock



 



LABORATORY SECTION 



 



(This section should be completed 



by the laboratory t



echnician receiving the sample



s



)



 



Date* sample received



 



__ __/__ __ __ /__ __ __ __



 



Time



?



 



received



 



__ __ :__ __



 



Temperature of transport container on receipt (°C)



 



 



Sample in good condition (y



es



/n



o



)



 



 



If no 



please give details (detail 



problems, is this sample 



going to be processed? has another sample been 



requested?)



 



 



 



 



Sample processed within 30 minutes (yes/no)



 



     



 



If no, time sample transferred to fridge (hh:mm, and give 



fridge ID)



 



 



Laboratory technician 



(print name)



 



 



Laboratory technician 



(signature)



 



 



Laboratory Accession number 



 



ATTACH LABEL



 



* 
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Version 3 _15Aug2017       APPENDIX A  -   NI X - TB  SPUTUM   SPECIMEN TRAN S PORT   FORM     This form should accompany each sputum specimen generated from a  Nix - TB   patient at the clinical site to the  laboratory.  Use a separate Form for each sample submitted.   Once the form is completed,  a copy  is made and  sent to the site, whereas the original   should remain in the lab files.    


SITE SECTION   (This section should be completed by the Principal Investigator or delegate)  


  Screening or Patient number  __ __   -   __ __ __   __  -   __ __ __  


  Initials    __ __ __   (use a “ – “ if there is no middle initial)    Date* of birth      __ __/__ __ __ /__ __ __ __  


  Type of Sputum Sample         Early Morning          Spot  


  Visit  s pecification  Visit d ate*         __ __/__ __ __ /__ __ __ __  


Visit in the NiX schedule         Screening                  Day 1          Treatment, Week   __ __                  Uns c heduled          Post - treatment, Month __ __            Early Withdraw                 


  Date*   of sputum   collection    __ __/__ __ __ /__ __ __ __    Time ?   of collection    __ __ :__ __  


  Physician/nurse attending ( print name)   


  Physician/nurse attending  (signature)   


 


TRANSPORT SECTION   (This section shou ld be completed by  driver , courier   or person accompanying sample )  


Date *   of sample dispatch  __ __/__ __ __   /__ __ __ __  Time ?   of dispatch  __ __ :__ __  


Temperature of transport container (°C)   


Driver/courier/ person accompanying sample   (print name)   


Driver/courier/ person accompanying sample   (signature)   


  * Date format dd/mmm/yyyy     ? 24h clock  


LABORATORY SECTION    (This section should be completed  by the laboratory t echnician receiving the sample s )  


Date* sample received  __ __/__ __ __ /__ __ __ __  Time ?   received  __ __ :__ __  


Temperature of transport container on receipt (°C)   


Sample in good condition (y es /n o )   


If no  please give details (detail  problems, is this sample  going to be processed? has another sample been  requested?)       


Sample processed within 30 minutes (yes/no)         


If no, time sample transferred to fridge (hh:mm, and give  fridge ID)   


Laboratory technician  (print name)   


Laboratory technician  (signature)   


Laboratory Accession number   ATTACH LABEL  


*  V e r i f i e d  t h a t  t h e  r e s u l t s  a r e  t r a n s c r i b e d  t o  t h e  L R F  c o r r e c t l y  


*  V e r i f i e d  t h a t  t h e  r e s u l t s  a r e  t r a n s c r i b e d  t o  t h e  L R F  c o r r e c t l



Screening Number

HEEEERE APPENDIX B: NIX-TB LRF 1 — SCREENING SAMPLES

Lab Accession Number

Version No

Date

Initial

Patient initials

(use a “—" if there is no middle initial)

Collection date and time

day month year Time (24 hour)

Sputum quality

|:|Saliva |:| Mucoid |:| Mucopurulent D Purulent |:| Bloody D Mostly Blood

Estimated specimen volume

Dl:l . |:| ml Tech initials

Specimen processing date
and time

day month year Time (24 hour)

RESULT SECTION — AURAMINE STAIN OR ZIEHL-NEELSEN 1 Not Done (add comment)

Date read | " || " " || " " " | Tech initials

day month year

Smear result L] No AFB seen L] Scanty [+ O+ O 3+ L] Missing

(add comment)

Comments
(Include the average number of
AFBs per field)

Lab Supervisor *

Lab Manager

Date & Signature Date & Signature

Date reported

day month year Signature

* Verified that the results are transcribed to the LRF correctly

Version 3_15Aug2017

Page 1 of 3






Screening Number |

APPENDIX B: NIX-TB LRF 1 — SCREENING SAMPLES

Lab Accession Number

Version No

Date

Initial

RESULT SECTION — HAIN MTBDRplus

[ Not Done (add comment)

Date of DNA extraction I " | I " " | I " " " | Tech initials
day month year
Date of DNA hybridisation -
morgsaion | [ ] CICICIT | e s
day month year
MTB complex confirmed yes |:| no |:|

[ rpoB [ rpoB WT4 U] rpoB MUT1
_ N _ [ rpoB WT1 [ rpoB WT5 U] rpoB MUT2A
Rifampicin banding pattern | [ 1poB WT2 (] rpoB WT6 (] rpoB MUT2B

[ rpoB WT3 [ rpoB WT7 U] rpoB MUT3

[ rpoB WT8
Rifampicin resistance - I:I _ |:| o |:|

interpretation Sensitive Resistant Missing (add comment)

L] katG LlinhA [1inhA MUT1

Isoniazid banding pattern [ katG WT L] inhAWT1 [ inhA MUT2
[ katG MUT1 L1inhAWT2 [1inhA MUT3A
[ katG MUT2 [1inhA MUT3B

Isoniazid resistance - I:I _ |:| o |:|
interpretation Sensitive Resistant Missing (add comment)
Comments

RESULT SECTION — GENEXPERT MTB/RIF

[ Not Done (add comment)

Date of test

Is the test valid

Tech initials

(probe SPC pass)

yes|:| no|:|

da month year
If MTB detected: minimum Cycle
MTB complex
confirmed yes|:| no|:| threshold (the Iowe;trc?t;[easm:g

IF MTB detected, note semi-
quantitative result

High |:|

low I:I

medium I:I

very low |:|

Rifampicin resistance
interpretation

Sensitive |:|

Resistant I:I

Missing (add comment) I:I

Comments

Lab Supervisor *

Date & Signature

Lab Manager

Date & Signhature

Date molecular test

result reported day onth year Signature
* Verified that the results are transcribed to the LRF correctly
Version 3_15Aug2017 Page 2 of 3






Screening Number

APPENDIX B: NIX-TB LRF 1 — SCREENING SAMPLES

Lab Accession Number

Version No

Date

Initial

RESULT SECTION — MGIT CULTURE

[ Not Done (add comment)

day month year

oareime | [ (] O] CIELREIET oo s
protocol started . - Jear Time
MGIT tube No.
Time t
L OOOO OO e,
MGIT result Y month year (TTD/TTP): Days Hours
neg. | " I-I " | Tech initials
Time
If instrument positive: Blood Agar Plate (BAP) (after 48 h):
Date Read I " || " " || " " " | Result I:'pos. Dneg. Dother (add comment)

Comment: Blood
Agar Result Other

1 BAP not done

L] BAP is negative, MGIT tube visibly contaminated

] BAP is negative, evidence of fungal hyphae seen on ZN smear

Tech initials

If instrument positive: Ziehl-Neelsen stain:

Date read I

|:| pos. D neg.

D cording |:| typical

I -
day month year Resul Dmlssmg Datypical
(add comment)
Comments Tech initials
Lab Supervisor * Lab Manager

Date & Signature Date & Signature

patemart | [l | [ L]
results reported cs — iz

Signature

RESULT SECTION — ISOLATE STORAGE AND SHIPMENT

Was the subculture prepared for storage and shipment?

yes I:I

HOD

not applicable I:'

Was a LJ slope shipped to the Central Lab for characterization?

yes |:|

HOD

not applicable |:|

Comments

Lab Supervisor *

Date & Signature

* Verified that the results are transcribed to the LRF correctly

Version 3_15Aug2017

Page 3 of 3







		Screening Number

		 - 

		

		APPENDIX B: NIX-TB LRF 1 – SCREENING SAMPLES           



		Lab Accession Number

ATTACH LABEL

		

		Version No

		

		

		



		

		

		Date

		

		

		



		

		

		Initial

		

		

		







		Patient initials

		    (use a “–“ if there is no middle initial)



		Collection date and time

		   

         day             month                   year

		 : 

                          Time (24 hour)



		Sputum quality

		   Saliva     Mucoid     Mucopurulent     Purulent     Bloody     Mostly Blood



		Estimated specimen volume

		             .   ml

		

Tech initials ___________________



		Specimen processing date and time

		    

day             month                      year

		 : 

   Time (24 hour)



		RESULT SECTION – AURAMINE STAIN OR ZIEHL-NEELSEN            Not Done (add comment)   



		Date read 

		

    

       day             month                    year

		Tech initials ___________________



		Smear result 

		

       No AFB seen        Scanty        1+        2+       3+         Missing

                                                                                                                 (add comment)



		Comments

(Include the average number of AFBs per field)

		



		

Lab Supervisor * ____________________________ Lab Manager ____________________________________

                                            Date & Signature                                                                      Date & Signature



		Date reported

		    

       day              month                    year

		



______________________________

                        Signature





* Verified that the results are transcribed to the LRF correctly

[bookmark: _GoBack]


		RESULT SECTION – HAIN MTBDRplus                    Not Done (add comment)   



		Date of DNA extraction 

		

    

                 day               month                       year

		Tech initials _________________



		Date of DNA hybridisation 

(Result date)

		

    

                 day               month                       year

		Tech initials _________________



		MTB complex confirmed

		yes                  no 



		Rifampicin banding pattern

		

 rpoB

 rpoB WT1

 rpoB WT2

 rpoB WT3



		

 rpoB WT4

 rpoB WT5

 rpoB WT6

 rpoB WT7

 rpoB WT8

		

 rpoB MUT1

 rpoB MUT2A

 rpoB MUT2B

 rpoB MUT3 





		Rifampicin resistance interpretation 

		Sensitive             Resistant     Missing (add comment) 



		Isoniazid banding pattern

		

 katG

 katG WT

 katG MUT1

 katG MUT2

		

 inhA

 inhA WT1

 inhA WT2



		

 inhA MUT1

 inhA MUT2

 inhA MUT3A

 inhA MUT3B



		Isoniazid resistance    interpretation 

		Sensitive             Resistant     Missing (add comment) 



		Comments

		





		RESULT SECTION – GENEXPERT MTB/RIF               Not Done (add comment)   



		Date of test

		

    

         day              month                      year

		Is the test valid (probe SPC pass)

		yes   no

		Tech initials

________



		MTB complex confirmed

		yes    no

		If MTB detected: minimum Cycle threshold (the lowest Ct among probes A-E)

		.



		IF MTB detected, note semi-quantitative result

		High        low       medium       very low 



		Rifampicin resistance interpretation

		Sensitive             Resistant         Missing (add comment)  



		Comments

		



				

Lab Supervisor * ____________________________ Lab Manager ____________________________________

                                            Date & Signature                                                                      Date & Signature



		Date molecular test result reported

		    

       day              month                    year

		

__________________________

Signature











* Verified that the results are transcribed to the LRF correctly



		RESULT SECTION – MGIT CULTURE                Not Done (add comment)



		Date / time protocol started

		

    

         day               month                        year

		 : 

Time

		Tech initials _________ 



		MGIT tube No.

		    



		MGIT result

		  pos.



  neg.

		    

        day                 month                      year

 : 

                                        Time

		Time to detection (TTD/TTP):

		 . 

Days              Hours



		

		

		

		Tech initials _____________



		If instrument positive: Blood Agar Plate (BAP) (after 48 h):



		Date Read

		    

          day              month                         year

		Result

		 pos.     neg.    other (add comment)



		Comment: Blood Agar Result Other

		 BAP not done



 BAP is negative, MGIT tube visibly contaminated



 BAP is negative, evidence of fungal hyphae seen on ZN smear

		



Tech initials ______________





* Verified that the results are transcribed to the LRF correctly

		If instrument positive: Ziehl-Neelsen stain:



		Date read 

		    

        day                month                        year

		Result

		 pos.    neg.  

 missing        (add comment) 

		 cording    typical

  atypical



		Comments

		

		Tech initials _____________



		Lab Supervisor * ________________________________ Lab Manager ____________________________________

                                                       Date & Signature                                                                      Date & Signature



		Date MGIT results reported

		    

        day                month                        year

		

                     

                    __________________________________

                                          Signature



		RESULT SECTION – ISOLATE STORAGE AND SHIPMENT



		

Was the subculture prepared for storage and shipment?



		yes      no       not applicable



		

Was a LJ slope shipped to the Central Lab for characterization?



		yes      no       not applicable



		Comments

		



		

Lab Supervisor * _________________________________________

               Date & Signature
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MMRP-MBEYA MEDICAL RESEARCH PROGRAMME  SOP

QUALITY ASSURANCE AND HYGIENE – 

STERILITY CONTROL: DAILY



BOOK 7	CHAPTER 5	VERSION 01





		Subject Number

		 -  - 

		

		APPENDIX C: NIX-TB LRF 2 – TREATMENT AND FOLLOW-UP          



		Lab Accession Number

ATTACH LABEL

		

		Version No

		

		

		



		

		

		Date

		

		

		



		

		

		Initial

		

		

		







		



		Patient initials

		   (use ‘ – ‘ if there is no middle  initial)



		Specimen Type

		    Early Morning                              Spot



		Collection date and time

		      

         day                month                        year

		 : 

                            Time (24 hour)



		Visit specification

		          Day 1                      Treatment,                  Early withdraw

                                                                                Week                 

             Post-treatment,                            Unscheduled

                                                                                          Month



		Sputum quality

		   Saliva      Mucoid      Mucopurulent      Purulent      Bloody      Mostly Blood



		Estimated specimen volume

		   .   ml

		

Tech initials ___________________



		Processed date and time

		    

   day                 month                        year

		 : 

           Time (24 hour)



		RESULT SECTION – MGIT CULTURE                      Not Done (add comment)   



		Date / time protocol started

		

    

         day               month                   year

		 : 

Time

		Tech initials __________



		MGIT tube No.

		    



		MGIT result

		  pos.



  neg.

		    

     day                 month                      year

 : 

                                  Time

		Time to detection (TTD/TTP):

		 . 

      Days            Hours 



		

		

		

		Tech initials _____________



		If instrument positive: Blood Agar Plate (BAP) (after 48 h):



		Date Read

		    

        day                 month                        year

		Result

		 pos.     neg.    other (add comment)



		Comment: Blood Agar Result Other

		 BAP not done



 BAP is negative, MGIT tube visibly contaminated



 BAP is negative, evidence of fungal hyphae seen on ZN smear

		



Tech initials ______________







[bookmark: _GoBack]


*Verified that the results are transcribed to the LRF correctly

		If instrument positive: Ziehl-Neelsen stain:



		Date read 

		    

        day                month                         year

		Result

		 pos.    neg.  

 missing (add comment) 

		 cording    typical

  atypical



		Comments

		

		Tech initials _____________



		

Lab Supervisor * ________________________________ Lab Manager ____________________________________

                                                  Date & Signature                                                                      Date & Signature



		Date MGIT results reported

		    

            day                month                        year

		

                     

                    __________________________________

                                          Signature



		RESULT SECTION  -  ISOLATE STORAGE AND SHIPMENT



		

Was the sulture prepapared for storage and shipment?



		yes      no       not applicable



		

Was a LJ slope shipped to the Central Lab for characterization?



		yes      no       not applicable



		Comments

		



		



Lab Supervisor * _________________________________________

   Date & Signature









		

		valid from: 11.07.2006
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APPENDIX C: NIX-TB LRF 2 — TREATMENT

SUbjeCt Number | " | - | " " " | - | " " | AND FOLLOW-UP
Version No
Lab Accession Number Date
Initial
Patient initials I:":":l (use * — ' if there is no middle initial)
Specimen Type [] Early Morning [] Spot
Collection date and time I " | I " " I | " " " I I " |.| " I
day month year Time (24 hour)
|:| Day 1 |:| Treatment, |:| Early withdraw
. L Week
Visit specification
D Post-treatment, D Unscheduled
Month
Sputum quality [saiiva [ Mucoid DMucopurulent [1purutent |:|Bloody |:|Mostly Blood
Estimated specimen volume ml Tech initials
processed date and time . L1 LIl | L AL 1L 1l | HEREN
day month year Time (24 hour)
RESULT SECTION — MGIT CULTURE [ Not Done (add comment)
nate /ume | [ ] IO O] LLLLI T rech iniass
protocol started :
day month year Time
MGIT tube No.
Time t
OO OO OO0 [ gee,
MGIT result day month S (TTD/TTP): Days Hours
neg. | " || " | Tech initials
Time
If instrument positive: Blood Agar Plate (BAP) (after 48 h):
Date Read | " | | " " | | " " " | Result Dpos. Dneg. [ Jother (add comment)
day month year

] BAP not done
Comment: Blood

Agar Result Other L] BAP is negative, MGIT tube visibly contaminated

Tech initials

L] BAP is negative, evidence of fungal hyphae seen on ZN smear

Version 3_15Aug2017 Page 1 of 2






Subject Number

APPENDIX C: NIX-TB LRF 2 — TREATMENT
AND FOLLOW-UP

Lab Accession Number

Version No

Date

Initial

If instrument positive: Ziehl-Neelsen stain:

Date read |

Dpos. Dneg' Dcording Dtypical

Resul i
day month year el Er:::t)s i e |:| atypical
Comments Tech initials
Lab Supervisor * Lab Manager
Date & Signature Date & Signature
patemarr [ L [T
results reported ey month .

Signature

RESULT SECTION - ISOLATE STORAGE AND SHIPMENT

Was the sulture prepapared for storage and shipment?

yes |:| no |:| not applicable |:|

Was a LJ slope shipped to the Central Lab for characterization?

yes |:| no |:| not applicable |:|

Comments

Lab Supervisor *

Date & Signature

*Verified that the results are transcribed to the LRF correctly

Version 3_15Aug2017

Page 2 of 2







		Screening or Subject Number

		 -  - 

		

		APPENDIX D: NIX-TB LRF 3 – SPECIATION          



		Lab Accession Number

ATTACH LABEL

		

		Version No

		

		

		



		

		

		Date

		

		

		



		

		

		Initial

		

		

		







* Verified that the results are transcribed to the LRF correctly

		Patient initials

		   (use ‘ – ‘ if there is no middle  initial)



		Specimen Type

		         Early Morning            Spot



		Collection date and time

		      

         day            month                      year

		 : 

                                   Time (24 hour)



		Visit specification

		      Screening                          Day 1                           Treatment, 

                                                                                                                                Week

       Post-treatment,                Unscheduled              Early withdraw

                                                                                     Month



		RESULT SECTION – SPECIATION               Not Done (add comment)



		Date of test 

		    

              day           month                   year

		Tech initials _____________



		Test type

		MPT64 Antigen test                           Hain Mycobacterium CM 



Hain MTBC                               Hain MTBDRplus 



Hain MTBDRsl                                  GeneXpert 



		MTB complex confirmed

		

             yes                      no                        Missing  ( (add comment)



		Comments

		



		Result date

		    

         day              month                          year

		Tech initials _______________



		

Lab Supervisor * _______________________________   Lab Manager ____________________________________

                                            Date & Signature                                                                      Date & Signature



		Date Reported

		    

           day              month                    year

		



______________________________

Signature





[bookmark: _GoBack]

Version 3_15Aug2017                                                   Page 1 of 1                                               
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TB LRF 
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SPECIATION



          



 



Lab Accession Number



 



ATTACH LABEL



 



 



Version No



 



 



 



 



 



Date



 



 



 



 



 



Initial



 



 



 



 



 



Version 3



_15Aug2017                                                   



Page 



1



 



of 



1



                                               



 



 



* 



Verified that the results are transcribed to the LRF correctly



 



 



Patient initials



 



  



£



£



£



 



(use ‘ 



–



 



‘ if there is no middle  initial)



 



Specimen Type



 



     



£



 



  



 



Early Morning



        



£



 



  



 



Spot



 



Collection date and time



 



  



£



£



  



£



£



£



  



£



£



£



£



 



 



        



day            



month                      year



 



£



£



 



: 



£



£



 



                       



            



Time (24 hour)



 



Visit specification



 



 



 



£



 



  



 



Screening                      



£



 



  



 



Day 



1         



          



   



 



£



 



  



 



Treatment,



 



£



£



 



                                                                   



             



                                                



Week



 



   



£



 



  



 



Post



-



t



reatment,



 



£



£



          



 



£



 



  



 



Unscheduled



          



£



 



  



 



Early withdraw



 



                                              



                                       



Month



 



RESULT SECTION 



–



 



SPECIATION



          



£



 



    



Not Done (add comment)



 



Date of test



 



 



£



£



  



£



£



£



  



£



£



£



£



 



              



day           month                   year



 



Tech 



initials _____________



 



Test type



 



MPT64 Antigen 



test



 



£



   



                       



Hain 



Mycobacterium CM



 



£



 



 



Hain 



MTBC



 



£



                             



 



Hain MTBDR



plus



 



£



 



 



Hain MTBDR



sl



 



£



                                



 



GeneXpert 



£



 



MTB complex



 



confirmed



 



 



             



yes



 



£



                



     



no



 



£



                       



Missing



 



£



 



( 



(add



 



comment)



 



Comments



 



 



Result date



 



£



£



  



£



£



£



  



£



£



£



£



 



         



day              month                    



      



year



 



Tech i



nitial



s



 



_______________



 



 



Lab Supervisor



 



* _______________________________   Lab Manager ____________________________________



 



                        



                    



Date



 



& Signature



                                        



                              



Date & 



Signature



 



Date Reported



 



£



£



  



£



£



£



  



£



£



£



£



 



 



          



day              month                   



 



year



 



 



 



____



__________________________



 



Signature



 






S creening or  S ubject   Number      -         -        APPENDIX D :  NIX - TB LRF  3  –   SPECIATION             


Lab Accession Number   ATTACH LABEL   Version No     


 Date     


 Initial     


  Version 3 _15Aug2017                                                    Page  1   of  1                                                     *  Verified that the results are transcribed to the LRF correctly    


Patient initials          (use ‘  –   ‘ if there is no middle  initial)  


Specimen Type                Early Morning                  Spot  


Collection date and time                                 day             month                      year      :                                           Time (24 hour)  


Visit specification              Screening                               Day  1                                   Treatment,                                                                                                                                          Week               Post - t reatment,                          Unscheduled                    Early withdraw                                                                                          Month  


RESULT SECTION  –   SPECIATION                    Not Done (add comment)  


Date of test                                    day           month                   year  Tech  initials _____________  


Test type  MPT64 Antigen  test                                Hain  Mycobacterium CM        Hain  MTBC                                    Hain MTBDR plus        Hain MTBDR sl                                       GeneXpert    


MTB complex   confirmed                  yes                           no                            Missing      (  (add   comment)  


Comments   


Result date                             day              month                            year  Tech i nitial s   _______________  


  Lab Supervisor   * _______________________________   Lab Manager ____________________________________                                                 Date   & Signature                                                                         Date &  Signature  


Date Reported                                day              month                      year      ____ __________________________   Signature  



Screening or
Subject Number

APPENDIX D: NIX-TB LRF 3 — SPECIATION

Lab Accession Number

Version No

Date

Initial

Patient initials

I:":":l (use * — " if there is no middle initial)

Specimen Type

D Spot

D Early Morning

Collection date and time

day month

year

Time (24 hour)

Visit specification

D Day 1

D Screening

D Post-treatment,
Month

D Unscheduled

D Treatment,

Week

D Early withdraw

RESULT SECTION — SPECIATION

] Not Done (add comment)

Date of test

|
day year

month

Tech initials

Test type

MPT64 Antigen test |:|
Hain MTBC I:I

Hain MTBDRsI |:|

Hain Mycobacterium CM |:|

Hain MTBDRplus |:|

GeneXpert |:|

MTB complex confirmed

yes I:l no I:l

Missing D (add comment)

Comments
Result date | " | | " " | | " " " | Tech initials
day month year
Lab Supervisor * Lab Manager
Date & Signature Date & Signhature
e reporea |, L] I IO
day month year Signature

* Verified that the results are transcribed to the LRF correctly
Version 3_15Aug2017 Page 1of 1







MMRP-MBEYA MEDICAL RESEARCH PROGRAMME  SOP

QUALITY ASSURANCE AND HYGIENE – 

STERILITY CONTROL: DAILY



BOOK 7	CHAPTER 5	VERSION 01





		APPENDIX F                                                                       

		Version No

		

		

		



		NIX-TB LRF 4 – Drug Susceptibility Testing

		Date

		

		

		



		

		Initial

		

		

		







		Laboratory Accession Number

		



		 Patient number

		   -  - 



		Visit specification

		    Day 1               Treatment,            Post-treatment, 

                                                                                                                                                                                          Week                                               Month

    Screening                    Unscheduled



		RESULT SECTION



		Blood Agar Plate 

Date of evaluation

		    

            day                  month                    year

		Result

		 pos.    neg       Initial ____________



		SIRE

		Date of test / started

		    

           day                   month                    year

		Initial _____

		Used culture

		 MGIT     LJ



		

		Streptomycin

		 sensitive                 resistant                missing (add comment)  …………………………………



		

		Isoniazid

		 sensitive                 resistant                missing (add comment)  …………………………………             



		

		Rifampicin

		 sensitive                 resistant                missing (add comment)  …………………………………          



		

		Ethambutol

		 sensitive                 resistant                missing (add comment)  …………………………………   



		

		Date SIRE removed, or EpiCenter Report generated

		day     month     year                              Epicenter used            



		KAN

		Date of test / started

		    

    day                   month                        year

		Initial _____

		Used culture

		 MGIT     LJ



		

		Kanamycin

		 sensitive                 resistant                 missing (add comment)  …………………………………          



		

		Date KAN removed, or EpiCenter Report generated

		day     month     year                              Epicenter used            



		PZA

		Date of test / started

		    

       day               month                      year

		Initial _____

		Used culture

		 MGIT     LJ



		

		Pyrazinamide

		 sensitive                 resistant                 missing (add comment)  …………………………………          



		

		Date PZA removed, or EpiCenter Report generated

		day     month     year                              Epicenter used            



		MOX

		Date of test / started

		    

      day                month                        year

		Initial _____

		Used culture

		 MGIT     LJ



		

		Moxifloxacin concentration

		 0.5µg/ml                2µg/ml                 Other (please specify)   …………………………………          



		

		Moxifloxacin

		 sensitive                 resistant                 missing (add comment)  …………………………………          



		

		Date Mox removed, or EpiCenter Report generated

		day     month     year                              Epicenter used            



		Comments

		



		

Lab Supervisor * _______________________________   Lab Manager ____________________________________

                                            Date & Signature                                                                      Date & Signature



		Date Reported

		    

                  day           month               year

		

_________________________________________

Signature

		





r

* Verified that the results are transcribed to the LRF correctly

[bookmark: _GoBack]


		Fill out in case of resistant result:



		Drug: ___________________



Start Date: _______________



Initials: __________________

		Blood agar plate sterile

		 yes   contaminated  

		

Initials/Date Read



		

		Visible inspection of MGIT tube – Normal TB Morphology seen

		 yes   no                    

		

Initials/Date Read



		

		Confirmation by ZN-stain (if applicable)

		 AFB+ contamination    No AFB   

		

Initials/Date Read



		Drug: ___________________



Start Date: _______________



Initials: __________________

		Blood agar plate sterile

		 yes   contaminated  

		

Initials/Date Read



		

		Visible inspection of MGIT tube – Normal TB Morphology seen

		 yes   no                    

		

Initials/Date Read



		

		Confirmation by ZN-stain (if applicable)

		 AFB+ contamination    No AFB   

		

Initials/Date Read



		Drug: ___________________



Start Date: _______________



Initials: __________________

		Blood agar plate sterile

		 yes   contaminated  

		

Initials/Date Read



		

		Visible inspection of MGIT tube – Normal TB Morphology seen

		 yes   no                    

		

Initials/Date Read



		

		Confirmation by ZN-stain (if applicable)

		 AFB+ contamination    No AFB   

		

Initials/Date Read



		Drug: ___________________



Start Date: _______________



Initials: __________________

		Blood agar plate sterile

		 yes   contaminated  

		

Initials/Date Read



		

		Visible inspection of MGIT tube – Normal TB Morphology seen

		 yes   no                    

		

Initials/Date Read



		

		Confirmation by ZN-stain (if applicable)

		 AFB+ contamination    No AFB   

		

Initials/Date Read



		Drug: ___________________



Start Date: _______________



Initials: __________________

		Blood agar plate sterile

		 yes   contaminated  

		

Initials/Date Read



		

		Visible inspection of MGIT tube – Normal TB Morphology seen

		 yes   no                    

		

Initials/Date Read



		

		Confirmation by ZN-stain (if applicable)

		 AFB+ contamination    No AFB   

		

Initials/Date Read



		



Lab. Manager (Date and Signature): ___________________________________________________







		

		valid from: 11.07.2006
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Version 3
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* 



Verified that the results are transcribed to the LRF correctly



 



 



 



Laboratory Accession Number



 



 



 



Patient number
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£
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Screenin
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RESULT SECTION



 



Blood Agar P
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Date of evaluation
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day                  



month                    year



 



Result
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pos.   
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Initial ____________



 



S



I



R



E



 



Date of test / 



started



 



£



£



  



£



£



£



  



£



£



£



£



 



           



day                  



 



month                    year



 



Initial



 



_____



 



Used 



culture



 



£



 



MGIT



    



£



 



LJ



 



Streptomycin



 



£



 



sensitive 



             



£



   



resistant



              



£



 



 



missing



 



(add comment)



  



…………………………………



 



Isoniazid



 



£



 



sensitive



              



£



   



resistant



              



£



 



 



missing



 



(add comment)



  



…………………………………             



 



Rifampicin



 



£



 



sensitive



              



£



   



resistant



              



£



 



 



missing



 



(add comment)



  



…………………………………          



 



Ethambutol



 



£



 



sensitive



              



£



   



resistant



              



£



 



 



missing 



(add comment)



  



…………………………………   



 



Date SIRE removed



, 



or EpiCenter Report 



generated



 



day  



£



£



  



 



month  



£



£



£



  



 



year  



£



£



£
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£



 



 



Epicenter used 
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N



 



Date of test / 



started
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£
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£
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£



£



 



    



day                   month
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(add comment)



  



…………………………………          
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or EpiCenter Report 



generated



 



day  



£
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month  



£



£



£



  



 



year  
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£



£
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Date of test / 



started



 



£



£



  



£



£



£



  



£



£



£



£



 



       



day               



month                    



  



year
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_____



 



Used 



culture



 



£



 



MGIT



    



£



 



LJ



 



Pyrazinamide



 



£



 



sensitive              



£



   



resistant              



£



 



 



 



missing



 



(add comment)  …………………………………          



 



Date 



PZA



 



removed, 



or EpiCenter Report 



generated



 



day  



£
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month  



£



£



£



  



 



year  



£



£



£



£



                          



£
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O
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Date of test / 



started



 



£



£



  



£



£



£



  



£



£



£



£



 



      



day                



month                     



   



year



 



Initial



 



_____



 



Used 



culture



 



£



 



MGIT



    



£



 



LJ



 



Moxifloxacin 



concentration



 



£



 



0.5



µ



g/ml



             



£



   



2



µ



g/ml



 



             



£



 



  



Other (please specify) 



  



…………………………………          



 



Moxifloxacin



 



£



 



sensitive



              



£



   



resistant 



             



£



 



  



missing (add comment)



  



…………………………………          



 



Date 



Mox



 



removed, 



or EpiCenter Report 



generated



 



day  



£



£



  



 



month  



£



£



£



  



 



year  



£



£



£



£



                          



£



 



 



Epicenter used 



           



 



Comments



 



 



 



Lab



 



Supervisor



 



* _______________________________   Lab Manager ____________________________________



 



                        



                    



Date



 



& Signature



                                        



                              



Date & 



Signature



 



Date 



Reported



 



£



£



  



£



£



£



  



£



£



£



£



 



         



         



day           month               



year



 



 



_____________________________________



____



 



Signature



 



 






A PPENDIX F                                                                          Version No     


NIX - TB   LRF  4   –   Drug Susceptibility Testing  Date     


Initial     


  Page  1   of  1       Version 3 _ 15Aug 2017   r   *  Verified that the results are transcribed to the LRF correctly      


Laboratory Accession Number   


  Patient number         -         -       


Visit specification          Day 1                    Treatment,                     Post - treatment,                                                                                                                                                                                                    Week                                               Month           Screenin g                          Unscheduled  


RESULT SECTION  


Blood Agar P late    Date of evaluation                                  day                   month                    year  Result     pos.       neg         Initial ____________  


S I R E  Date of test /  started                               day                     month                    year  Initial   _____  Used  culture     MGIT         LJ  


Streptomycin     sensitive                     resistant                     missing   (add comment)    …………………………………  


Isoniazid     sensitive                     resistant                     missing   (add comment)    …………………………………               


Rifampicin     sensitive                     resistant                     missing   (add comment)    …………………………………            


Ethambutol     sensitive                     resistant                     missing  (add comment)    …………………………………     


Date SIRE removed ,  or EpiCenter Report  generated  day          month           year                                       Epicenter used               


K A N  Date of test /  started                        day                   month                          year  Initial   _____  Used  culture     MGIT         LJ  


Kanamycin     sensitive                     resistant                       missing   (add comment)    …………………………………            


Date  KAN   removed,  or EpiCenter Report  generated  day          month           year                                       Epicenter used               


P Z A  Date of test /  started                           day                month                        year  Initial   _____  Used  culture     MGIT         LJ  


Pyrazinamide     sensitive                    resistant                      missing   (add comment)  …………………………………            


Date  PZA   removed,  or EpiCenter Report  generated  day          month           year                                       Epicenter used               


M O X  Date of test /  started                          day                 month                          year  Initial   _____  Used  culture     MGIT         LJ  


Moxifloxacin  concentration     0.5 µ g/ml                    2 µ g/ml                       Other (please specify)     …………………………………            


Moxifloxacin     sensitive                     resistant                      missing (add comment)    …………………………………            


Date  Mox   removed,  or EpiCenter Report  generated  day          month           year                                       Epicenter used               


Comments   


  Lab   Supervisor   * _______________________________   Lab Manager ____________________________________                                                 Date   & Signature                                                                         Date &  Signature  


Date  Reported                                       day           month                year    _____________________________________ ____   Signature   



APPENDIX F

Version No

NIX-TB LRF 4 — Drug Susceptibility Testing

Date

Initial

Laboratory Accession Number

Patient number -

D Day 1 D Treatment,

D Post-treatment,

Visit specification Week Month
D Screening D Unscheduled
RESULT SECTION
Blood Agar Plate
Date of evaluation | |r|jay| | " m(!lnth | | " y!elar " | Result Dpos. Dneg Initial
sDtZtr(:e?jf test! | " | | " " | | " " " | Initial _ ::Jj(tefre DMGIT I:lLJ
day month year

Streptomycin |:| sensitive |:| resistant |:| missing (add COMMENt) ..........coooeeeeereireeeenee.

Isoniazid I:I sensitive I:I resistant |:| missing (add COMMENt) ............coocovveierieeeen

Rifampicin |:| sensitive |:| resistant |:| missing (add COMMENt) ............cc.ocoovvevieieeeen

mi-—wm

Ethambutol I:I sensitive I:I resistant |:| missing (add COMMENt) .............cccocovvvevveviieenenn.

Date SIRE removed,

or EpiCenter Report day DD monthl I || |year| I "

generated

|:| Epicenter used

pateotrest/ |\ [ | [

started

day month year

Initial

i | Dwer O
culture MGIT LJ

Kanamycin |:| sensitive |:| resistant |:| missing (add COMMENt) .........coccoovvreeeeeerieennn,

Z > X

Date KAN removed,

or EpiCenter Report day DD monthl I || |year| I "

generated

|:| Epicenter used

pateotrest/ |\ [ [ [

started

day month year

Initial

. Ower O
culture MGIT LJ

Pyrazinamide D sensitive D resistant D missing (add comment) .............cooiii

>NT

Date PZA removed,

or EpiCenter Report day DD monthl I || |year| I "

|:| Epicenter used

generated

B L e e amart o o (LT e I S I
Moxifloxacin |:| |:| |:|

concentration 0.5ug/ml 2ug/ml Other (please Specify) .......cccoooeeiiiiiieiiiiiiiiieeeas

X O <

Moxifloxacin I:I sensitive I:I resistant |:| missing (@dd COMMENt) .............c..cccovveevvreeern.,

Date Mox removed,

or EpiCenter Report day |:||:| monthl I || |year| I "

|:| Epicenter used

generated
Comments
Lab Supervisor * Lab Manager
Date & Signature Date & Signature
Date Reported HEEEEIEEEN
day month year Signature
* Verified that the results are transcribed to the LRF correctly
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APPENDIX F Version No
NIX-TB LRF 4 — Drug Susceptibility Testing Date
Initial
Fill out in case of resistant result:
Blood agar plate
sterile yes contaminated e e/Date Road
Drug: Visible inspection of
MGIT tube — Normal yes no
Start Date: TB Morphology seen Initials/Date Read
Initials: Confirmation by ZN- AFB+ contamination
stain (if applicable)
No AFB Initials/Date Read
Blood agar plate
sterile yes contaminated e Dalo Rend
Drug: Visible inspection of
MGIT tube — Normal yes no
Start Date: TB Morphology seen Initials/Date Read
Initials: Confirmation by ZN- AFB+ contamination
stain (if applicable)
No AFB Initials/Date Read
Blood agar plate
sterile yes contaminated e eDoie Read
Drug: Visible inspection of
MGIT tube — Normal yes no
Start Date: TB Morphology seen Initials/Date Read
Initials: Confirmation by ZN- AFB+ contamination
stain (if applicable)
No AFB Initials/Date Read
Blood agar plate
sterile yes contaminated e e/Date Road
Drug: Visible inspection of
MGIT tube — Normal yes no
Start Date: TB Morphology seen Initials/Date Read
Initials: Confirmation by ZN- AFB+ contamination
stain (if applicable)
No AFB Initials/Date Read
Blood agar plate
sterile yes contaminated T Te/Date Rond
Drug: Visible inspection of
MGIT tube — Normal yes no
Start Date: TB Morphology seen Initials/Date Read
Initials: Confirmation by ZN- AFB+ contamination
stain (if applicable)
No AFB Initials/Date Read
Lab. Manager (Date and Signature):
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MMRP-MBEYA MEDICAL RESEARCH PROGRAMME  SOP

QUALITY ASSURANCE AND HYGIENE – 

STERILITY CONTROL: DAILY



BOOK 7	CHAPTER 5	VERSION 01





		APPENDIX G                                                                        

		Version No

		

		

		



		

		Date

		

		

		



		NIX-TB LRF 5 – Minimal Inhibitory Concentration

		Initial

		

		

		







		Laboratory Accession Number

		



		Patient number

		   -  -  



		Visit specification



(Tick and complete as appropriate)

		          Day 1           Treatment,            Post-treatment,                  

                                                                     Week                                               Month                 

              Screening                Unscheduled               



		RESULT SECTION 



		Blood agar plate 

Date of evaluation

		    

       day                month                        year

		Result:

		 pos.    neg     Initials   __________________   



		BDQ

		Test Start Date

		       

         day                   month                    year

		

		Initials __________________



		

		MIC value

		__________ µg/ml          or          Missing      Provide reason…………………………………



		

		Result Date

		       

                  day                   month                    year

		Initials __________________



		LZD

		Test Start Date

		       

                 day                   month                     year

		Initials __________________



		

		MIC value

		__________ µg/ml           or            Missing      Provide reason…………………………………



		

		Result Date

		     

                  day                   month                    year

		Initials __________________



		PRE

		Test Start Date

		     

                 day                   month                    year

		Initials __________________



		

		MIC value

		__________ µg/ml           or            Missing      Provide reason…………………………………



		

		Result Date

		     

day                   month                    year

		Initials __________________



		Comments

		



		

Lab Supervisor * _______________________________   Lab Manager ______________________________

                                            Date & Signature                                                                      Date & Signature



		Date Reported

		     

day                   month                    year

		

______________________________________

Signature







* Verified that the results are transcribed to the LRF correctly





[bookmark: _GoBack]


Fill out in case of resistant result:



		Drug: _____________________



Conc (µg/ml): ______________



Start Date: ________________



Initials: ___________________



		Blood agar plate sterile

		 yes      contaminated

		

Initials/Date Read



		

		Confirmation by ZN-stain

		 AFB+   contaminated   No AFB

		

Initials/Date Read



		Drug: _____________________



Conc (µg/ml): ______________



Start Date: ________________



Initials: ___________________



		Blood agar plate sterile

		 yes      contaminated

		

Initials/Date Read



		

		Confirmation by ZN-stain

		 AFB+   contaminated   No AFB

		

Initials/Date Read



		Drug: _____________________



Conc (µg/ml): ______________



Start Date: ________________



Initials: ___________________



		Blood agar plate sterile

		 yes      contaminated

		

Initials/Date Read



		

		Confirmation by ZN-stain

		 AFB+   contaminated   No AFB

		

Initials/Date Read



		Drug: _____________________



Conc (µg/ml): ______________



Start Date: ________________



Initials: ___________________



		Blood agar plate sterile

		 yes      contaminated

		

Initials/Date Read



		

		Confirmation by ZN-stain

		 AFB+   contaminated   No AFB

		

Initials/Date Read



		Drug: _____________________



Conc (µg/ml): ______________



Start Date: ________________



Initials: ___________________



		Blood agar plate sterile

		 yes      contaminated

		

Initials/Date Read



		

		Confirmation by ZN-stain

		 AFB+   contaminated   No AFB

		

Initials/Date Read



		Drug: _____________________



Conc (µg/ml): ______________



Start Date: ________________



Initials: ___________________



		Blood agar plate sterile

		 yes      contaminated

		

Initials/Date Read



		

		Confirmation by ZN-stain

		 AFB+   contaminated   No AFB

		

Initials/Date Read



		



Lab. Manager (Date & Signature):___________________________________________________









		

		valid from: 11.07.2006
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APPENDIX G Version No
Date
NIX-TB LRF 5 — Minimal Inhibitory Concentration Initial
Laboratory Accession
Number
Patient number - -
Visit specification D Day 1 D Treatment, D Post-treatment,
(Tick and complete as Week Month
appropriate) D Screening D Unscheduled
RESULT SECTION
Slod aga late IdII LT EC | resue pos, Tloeg s
ay month year
Test Start Date | " | | " " | | " ” " | Initials
O day month year
D MIC value o D )
m ug/ml or Missing Provide reason.............ccooiiiiiiini i,
Result Date | " || " " || " ” " | Initials
day month year
Test Start Date | " || " " || " ” " | Initials
D day month year
N MIC value
1 ug/mi or Missing |:| Provide reason............coooiii i,
resupate | L) LT L L] il
day month year
Test Start Date | " || " " || " ” " | Initials
LIJ day month year
g MIC value ug/ml or Missing [
resupae | L] LI L IE L] il
day month year
Comments

Lab Supervisor *

Lab Manager

Date & Signature

Date & Signature

Date Reported

day month

year

Signature

* Verified that the results are transcribed to the LRF correctly

Page 1 of 2

Version 3_15Aug2017






APPENDIX G

NIX-TB LRF 5 — Minimal Inhibitory Concentration

Fill out in case of resistant result:

Version No

Date

Initial

Drug:

Blood agar plate

sterile yes contaminated e —rond
Conc (ug/ml):
Start Date: Confirmation by AFB+ contaminated
Initials: ZN-stain
No AFB
° Initials/Date Read
Drug: Blood agar plate
sterile yes contaminated Do Read
Conc (ug/ml):
Start Date: Confirmation by AFB+ contaminated
Initials: ZN-stain
No AFB
° Initials/Date Read
Drug: Blood agar plate
sterile yes contaminated e —rond
Conc (ug/ml):
Start Date: Confirmation by AFB+ contaminated
Initials: ZN-stain
No AFB
° Initials/Date Read
Drug: Blood agar plate
sterile yes contaminated o
Conc (ug/ml):
Start Date: Confirmation by AFB+ contaminated
Initials: ZN-stain
No AFB
° Initials/Date Read
Drug: Blood agar plate
sterile yes contaminated e eDoie Read
Conc (ug/ml):
Start Date: Confirmation by AFB+ contaminated
Initials: ZN-stain
No AFB
° Initials/Date Read
Drug: Blood agar plate
sterile yes contaminated e —rond
Conc (ug/ml):
Start Date: Confirmation by AFB+ contaminated
Initials: ZN-stain
No AFB

Initials/Date Read

Lab. Manager (Date & Signature):
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STERILITY CONTROL: DAILY



BOOK 7	CHAPTER 5	VERSION 01





		APPENDIX H

		Version No

		

		

		



		

		Date

		

		

		



		NIX-TB LRF 6 – Paired WGS

		Initial

		

		

		







		Patient number

		 -  - 



		



		Isolate 1

		Visit specification (tick and complete as appropriate)

		  Screening     Day 1           Treatment,  

                                                                                                     Week





		

		Laboratory Accession Number

		



		

		Collection date

		    

                           day              month                    year





		Isolate 2

		Visit specification (tick and complete as appropriate)

		  Treatment,                 Post-Treatment,  

                                Week                                                                 Month

 Unscheduled                                                                                       

                        



		

		Laboratory Accession Number

		



		

		Collection date

		    

                           day              month                    year





[bookmark: _GoBack]



		PAIRED WHOLE GENOME SEQUENCING



		Was paired whole genome sequencing performed? 

		

   Yes                  No (add comment)



		Sequence Run date*



		Isolate 1         

day              month                    year



Isolate 2         

day              month                    year



		Number of Single Nucleotide Polymorphisms (SNP) differences between isolate 1 and isolate 2* 

Note: For pairs with <20 SNPs different, please print the associated annotated SNP table and attach to this LRF 

		





		Comments



		



		Result date

(Note: this is the date of the Annotated SNP List Report comparing the two isolates) 

		    

                                        day              month                    year



		

Lab Supervisor * ____________________________ Lab Manager ____________________________________

                                            Date & Signature                                                                      Date & Signature









* Verified that the results are transcribed to the LRF correctly





		

		valid from: 11.07.2006
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APPENDIX H Version No
Date
NIX-TB LRF 6 — Paired WGS Initial
Patient number - -
Visit specification (tick and Screening Day 1 D Treatment,
- complete as appropriate) Week
g
O Laboratory Accession
6 Number
7p]
— Collection date HEjE R EEN
day month year
|:| Treatment, |:| Post-Treatment,
o Visit specification (tick and Week Month
complete as appropriate)
8 Unscheduled
®
= Laboratory Accession
8 Number
Collection date HEjE R EEN
day month year
PAIRED WHOLE GENOME SEQUENCING
W ired whol
“Sequencing performed? CDves  [INo (add commen)
Isolate 1 L IO Ll ||:|
Sequence Run date* day month year
Isolate 2 HEE R NN ||:|
day month year
Number of Single Nucleotide
Polymorphisms (SNP) differences
between isolate 1 and isolate 2*
Note: For pairs with <20 SNPs different,
please print the associated annotated SNP
table and attach to this LRF
Comments
R
(Note: this is the date oftheAnnc?tztlélé gzlt:’e | " | | " " | | " " " |
List Report comparing the two isolates) day month year
Lab Supervisor * Lab Manager
Date & Signature Date & Signature

* Verified that the results are transcribed to the LRF correctly
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		APPENDIX I



		



		DNA QUANTIFICATION WORKSHEET









		Lab accession number

		Patient ID

		Visit

		Date of DNA Extraction (if UCL or add ‘site’)

		Read Date

		Initials

		Nanodrop

		Read Date 

		Initials

		Qubit®

		Acceptable

(y/n)



		

		

		

		

		

		

		260/280 Ratio 

		Concentration (ng/l)

		

		

		Sample Volume 

(1-20l)

		dsDNA conc in Qubit tube 

Add UNITS:



___________

		Final dsDNA conc (g/ml)  in DNA sample

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		







[bookmark: _GoBack]Lab Manager (Sign and Date):    _____________________________________________

If DNA concentration is acceptable and DNA requires dilution prior to sending for WGS, dilution steps should be documented below.

NOTE: Note this table is only required to be completed if DNA is sent for WGS

		Lab accession number

		Patient ID

		 QUBIT Final dsDNA conc (g/ml) in DNA sample

		Final DNA  concentration (g/ml)  required for WGS

		Dilution Factor (add details)

		Final volume of sample sent for WGS (l)



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		









Lab Manager (Sign and Date):    _____________________________________________
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APPENDIX |

DNA QUANTIFICATION WORKSHEET

Lab accession | Patient ID Visit | Date of DNA Read Nanodrop Read Qubit®
number Extraction Date " 260/280 Ratio | Concentration Date " Sample dsDNA concin | Final dsDNA °
(if UCL or S (ng/pl) s Volume Qubit tube conc =
add ‘site’) = € (1-20p1) Add UNITS: (ng/ml) in 2 _
DNA sample g <
< =

Lab Manager (Sign and Date):
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APPENDIX |

DNA QUANTIFICATION WORKSHEET

If DNA concentration is acceptable and DNA requires dilution prior to sending for WGS, dilution steps should be documented below.
NOTE: Note this table is only required to be completed if DNA is sent for WGS

Lab accession
number

Patient ID

QUBIT Final dsDNA conc
(ug/ml) in DNA sample

Final DNA
concentration (ug/ml)
required for WGS

Dilution Factor (add details)

Final volume of
sample sent for
WGS (ul)

Lab Manager (Sign and Date):

Page 2 of 2
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PUBLIC HEALTH ENGLAND

WORK INSTRUCTION GUIDANCE DOCUMENT

TITLE: Instructions on sample submission using the NGS LIMS and receiving results using the
FTP server (e.g. FileZilla software)

INTRODUCTION

To process samples using Next Generation Sequencing (NGS), samples information is submitted
using the NGS LIMS (Laboratory Information Management System) and results are then
accessible using the FTP server (e.g. FileZilla software).

Once the sample is received and the requisite information is logged into the NGS LIMS, the sample
goes through the entire process of Next Generation Sequencing and results are generated. When the
results are ready an e-mail is sent to the ‘Section Analysis Group’ or Submitter. The ‘Section
Analysis Group’ comprises the people who are assigned to analyse data within a Section. Upon
receipt anyone from the ‘Section Analysis Group’ or the submitter can log into the FTP server to
retrieve the results.

NB: The same User name and password is used to log into NGS LIMS and the FTP server.

1. CROSS REFERENCE
BW0313 Memorandum of Understanding: Public Health England Next Generation Sequencing
(NGS) Service

2. COMUNICATION

2.1 Any question with regards to sample submission contact ALBI helpdesk
(http://bioinformatics.phe.org.uk/RT/) or DECT telephone during working hours: x77898

2.2 Result request, NGS LIMS Username and Password request and technical issue with NGS
LIMS contact ALBI helpdesk, http://bioinformatics.phe.org.uk/RT/

BW0303.02 Authorised By: R. Tewolde Date: 02.03.16
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3. SAMPLE SUBMISSION

3.1 To request NGS LIMS log in Username and Password, e-mail your name, surname, your e-
mail address, your charge code (core or project code), Section and Unit name to ALBI

helpdesk.

Note: Customers are only allowed to have one NGS LIMS username and can only

belong to one Section/Unit.

3.2 To submit sample, navigate to bioinformatics-ngslims.phe.org.uk

3.3 Type your username and password.

3.4 Click “Place order” from the ‘Orders’ section of the menu

3.5 To submit bacterial samples, click ‘Bacterial NGS’ Place Order button

3.6 To submit viral samples click ‘Viral NGS’ Place Order button.

3.7 Replace the Order Name given by the software with the plate barcode number.

Place Order: Bacterial NGS

Order Information

*Customer amy.coward

*LabGroup OPS

A € (3N a58ns

*Order Name 2014000731

<€

Unit name

Plate barcode number

3.8 In the “Lab Group” dropdown box select your Unit name.

BW0303.02 Authorised By: R. Tewolde

Date: 02.03.16
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3.9 Bacterial sample submission:
Within the ‘Order Information’ section, an Excel sheet for each Unit is attached. Download the

appropriate excel sheet to submit the samples.

NOTE: If you only require fastq files use the bacterial-fastq-only workflow

a. The AMRHAI specific excel sheet is used to submit samples for ‘bacterial-fastg-only’ or /and
‘staphylococcus-aureus-typing” workflows

PLEASE USE THE APPROPRIATE WORKFLOW EXCEL SHEET TO SUBMIT YOUR SAMPLE

Excel sheet for: - — |
AMRHAI unit click here € ownload exce

GBRU unit click here sheet
RVPBRU Unit click here
bacterial-fastg-only workflow click here.

Well Positio Sample || MOLIS | Sequencing Plate Bar¢ Conc. (hg/&m Purity  Bioinformatics Workflow

AD1 1 2014000000 10 bacterial-fastq-only
BO1 2 2014000000 10 staphylococcus-aureus-typing Select bacterial-
Co1 3 2014000000 10 bacterial-fastq-only tfas;ql-only or

. staphylococcus-
DO 4 2014000000 10 bacterial-fastq-only aUreus-typing’

b. The GBRU specific excel sheet is used to submit samples for ‘bacterial-fastq-only’ or/and
’salmonella-typing’ workflows.

c. The RVPBRU specific excel sheet is used to submit samples for ‘bacterial-fastg-only’,

‘streptococcus-pneumoniae-typing’ or/and ‘streptococcus-pyogenes-typing’

d. If you only require fastq files, download the ‘bacterial-fastg-only’ excel sheet.

3.10 Viral sample submission:
Within the ‘Order Information’ section, an Excel sheet for VRD Unit and viral-fastg-only

workflows specific excel sheet is attached. Download the appropriate excel sheet to submit the

samples.

NOTE: If you only require fastq files use the Viral-fastg-only workflow

a. The VRD specific excel sheet is used to submit samples for ‘FLU-generic, HBV-generic, HCV-
generic, HIV-generic, MERS-generic, MeV-generic and/or viral-fastg-only workflows

b. The viral-fastg-only workflows specific excel sheet is used to submit samples for viral-fastg-only

workflows.

BW0303.02
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NOTE: Samples should only be submitted by using the excel sheet. The excel
sheet is programed to validate the sample information. Customer should
download a new excel sheet for every new sample submission

3.11 In order for the excel sheets to validate your submission information, macros must be enabled:

3.11.1 To Enable macros on Microsoft Excel 2010

click on ‘Options’

@ Security Warning  Macros have been disabled. Options..,

<€

Then click on ‘Enable this Content’, then click ‘Ok’

Microsoft Office Security Options

@ Security Alert - Macro

Macro

not enable this content unless you trust the source of this file,

content provides critical functionality and you trust its source.
Mare information

File Path:  C:...ewolde\Desktop'HIV-generic, HCV -generic and research

e from unknown content (recommended)

Macros have been disabled. Macros might contain viruses or other security hazards, Do

Warning: It is not possible to determine that this content came from a
trustworthy source. You should leave this content disabled unless the

Order-form. xls

Click here

Click here

Open the Trust Center I OF

l [ Cancel

3.11.2 To Enable macros on Microsoft Excel 2007

I.  click on ‘Enable Content’

!,f Securily Warning  Macras have been disabled. | Enable Content &

Click here

BW0303.02
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3.12 Fill on the Excel sheet the following information.
NOTE: Submitting samples with incorrect or incomplete information could lead to samples
being rejected for processing or customers receiving results late.

I.  Add Sample ID number within the Sample ID column. The Sample ID could be a
MOLIS ID or any sample identifier number. The sample ID should not contain
Personally Identifiable Information (PI1). The Sample ID must contain only
letters, numbers, full-stops (.), hyphens (-), underscores (), forward slashes(/)
or spaces. The sample 1D should be unique within an order. If samples in the same
order need to be submitted with the same MOLIS 1D, put the MOLIS ID on the
MOLIS ID field and differentiate the samples by adding a suffix to the Sample ID.

Il.  Add MOLIS ID number within the MOLIS ID column. The MOLIS ID should only
include MOLIS number and the number should be 10 characters long. i.e. NOT the
12 character MOLIS barcode

I1l.  Add plate barcode number within the ‘Sequencing plate barcode’ column. The plate
barcode should be 10 characters long.

IV.  Add DNA concentration under the Conc column. The DNA concentration for
bacterial and viral samples should be between 10-30ng/pl and 2-10ng/pl,
respectively. The DNA concentration value should be rounded to one decimal
place.

V.  Add the 260/280 ratio within the Purity column. The purity should be between 1.8-
2.0. Adding the Purity value is recommended but it is not compulsory.

VI.  Select the appropriate workflow from the drop down menu. If your samples include
those to be processed by a designated workflow and research workflow make sure
you select as appropriate. Samples with incorrect workflow would affect the
process of analysis of the sample and thereby the result.

VII.  Select the appropriate submitter (Section name) from the drop down menu.
Note: Customers from the same Unit can load their samples in one plate and
fill one ‘Order-form’. (See Figure 1).

Well *Sequencing *Conc. (ng/

Position *Sample ID MOLIS ID Plate Barcode pL) Purity *Bioinformatics Workflow *Service Required *Submitter
- select - v - select- v -select-
WHXITE VXS WX WX WX WX WXTH WXTE
A0l 1 2014000000 10 salmonella-typing v| N1:Standard genomic + SRS

BO1 2 2014000000 10 bacterial-fastg-only v| N3:Research genomic » SRS

col |3 2014000000 10 bacterial-fastg-only N1:Standard genomic » FPRS
Figure 1: For example, if Joe (from SRS section, GBRU Unit) loads hIS samples on A01 and B01
wells and Jane (from the FPRS Section, GBRU Unit) loads her samples on C01 well, either Joe or
Jane can fill the ‘Order form” and select the Section name from the submitter column

BW0303.02 Authorised By: R. Tewolde Date: 02.03.16
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NOTE: Samples submitted in an ‘Order form’ should have the same charge code (core or
project code). If samples from different charge code (core or project code) are loaded into the
same plate, the customer needs to fill a different ‘Order form’.

VIIl.  Service required (Refer to the Memorandum(BW0313))

IX.  For bacterial-fastg-only” samples, if possible write species names in the Comment
column. However, this is optional.

X.  The maximum number of samples a customer can submit on one plate is 94 but
there is no minimum limit for samples

NOTE: If customers submit samples on one plate from different species, identification of the
source of contamination ( i.e. whether the contamination happened during extraction or
during NGS sequencing) cannot be guaranteed.

3.13 Once the sample information complies with all requirements, use the excel upload icon at the
upper right hand corner of the sample information grid to submit your samples.

& |=]| [ |=s]}- Click here

3.14 Then press Next

3.15 The user will then be directed to the ‘Order Details’ page. The ‘Order Details’ page lists
‘Customer Information’ and ‘Order Information’ for that order.

3.16 Click on the ‘purchasing information’.

3.17 The purchasing information page allows customers to provide billing information for an order.
In the “Charge Code” drop down menu box select the appropriate budget code number

3.18 Press ‘Next’

3.19 The ‘Order Details’ page appears. Check all the sample details are correct and meet the
requirements for NGS sequencing as specified in this document.

3.20 Click on the ‘Submit Order’ button.

3.21 The “View Orders’ page appears. The ‘View Orders’ page displays:

Order Name: Plate barcode number

Samples: The number of samples specified in the order

Results: The number of results associated with the order’s reaction set
BW0303.02 Authorised By: R. Tewolde Date: 02.03.16
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Order Type: The name of the order form used to place this order.

Project: Projects are used to organize related sets of folders.

Status: The order’s current status.

Owner: The user who was chosen as the order’s customer.

Institution: The institution of the order’s owner

Order Comment: Any comments associated with the order.

Created At: The date and time the order was created.

Tracking ID: A unique, automatically assigned number that identifies the order
throughout the system.

3.22 To logout, click on the “Logout” icon on the top right corner

3.23 When the results are ready the data is transferred to an FTP server and an e-mail is sent to the
Submitter or ‘Section Analysis Group’. The ‘Section Analysis Group’ comprises the people who
are assigned to analyse data within a Section.

3.24 The e-mail will state
I.  Fastq file names (labelled as Uniqgue NGSLIMSID_SamplelD)
Il.  The workflow used to analyse those files
I1l.  Yields for those below the Service Yield threshold.

3.25 Upon receipt anyone from the ‘Section Analysis Group’ can log into the FTP server to retrieve
the results.

BW0303.02 Authorised By: R. Tewolde Date: 02.03.16
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4. DELIVERY OF RESULTS USING FILEZILLA SOFTWARE
Note: The FTP server can be accessed using any ftp client software. It is recommended to use
the FileZilla software.

4.1 Install the FileZilla software into the ‘My Documents’ directory. (See Appendix 1)
4.2 Open the FileZilla software.
4.3 Login into the FileZilla software:

I.  Click on File - Site Manager

[l.  Inthe ‘Site Manager’ window, click on the ‘New Site’ icon and then enter the
following information under the ‘General’ Tab:
Host = 158.119.147.83
Port = 443
Protocol = select ‘SFTP — SSH File Transfer Protocol ¢ from the drop down menu
Type = select ‘Ask for password’ from drop down menu
User = type NGS LIMS user name
Then Click 'Connect’

Note: To login into the FileZilla software from outside PHE network, use 1P
address (Host name): 194.74.226.172, Port: 443

4.4 Enter your password (type the password name used to log into the NGS LIMS)

4.5 Click ‘OK” to confirm that you accept the ‘'unknown certificate’ and continue connecting.

BW0303.02 Authorised By: R. Tewolde Date: 02.03.16
Page 8






-
Unknown certificate

Serial nurnber:

Crganizakion:
Lmik:
Counkry:

Lacalityw:;

Session dekails
Hosk:
Proktocal:

Cipher:
MAC:

Kew exchange:

O0:Ff:aa:4a:dbfSi 708184
Public keyw algorithm: R34 with 1024 bits
Signature algorithm: R5A-SHAL

Fingerprint {MDS):

Subject of certificate
Zommon name:

somemachine. python.org
Python Software Foundation
S5L

s

Skate or province: Delavare

Wilmingkon

155.119.147.35:80
TLS1.2

R5A

AES-Z256-GCM
AEAD

Trusk this certificate and carry on conneckting?
Alwaws brustk certificate in Future sessions.

! . make sure the server can be trusted.
Details
walid From: 7082007
walid ko 16/02/2013 - Certificate expired!

Certificate issuer
Zommon name:
Crganizakion:
Lnik:

Zounkry:

Skate or province:
Locality;

[ %K | | Cancel

Click here

4.6 Navigating and window layout

The server's certificate is unknown. Please carefully examine the certificate ko

Ge:7c:0d:e0:fF7ia4:41:d7:61 1 ad:65:57:47 123 :c6:a7
Fingerprint {SHA-1): 76:c8:13:a3:F5:8F:05:12:50:6a:45:d7:Fc: 15:42:858:c5:ac:b3:b1

somemachine. python.org
Pvthon Software Foundation
S5L

s

Delaware

Wilmingkon

I.  The left column (local pane, 1 and 2) displays the local directories and files. The right
column (server pane, 3 and 4) displays the directories and files on the server you are

connected.

Il.  With the (server pane, 4), the result folder appears.( The first part of the folder name is
the date the sample run on HiSeg/MiSeq). Click on the folder name to display all files
associated with the run in the file pane.

Local pane

— Server pane

Local site;

(\Userstrediat, tewaldeDocuments)| v | Remote ste! |/
+ ‘| Documents s @]
+ 3 Downloads 1
- [y Favorites
g Links i
Filenare ' Flesize  Filetype Last modified Filenarne ‘
Fa File folder 02/04/2013 11:38:24 140317 000145 0049 AHINMNIADKK
o My Wusic File folder T L3508
= My Pictures 2 File folder L0201 113508
Ry e Fefotder RS
Mewy falder File folder 19/04/2014 19:17:33






Your result folder will then appear (at the Server pane, 3 ) and fastq files and quality

report for the currently selected directory’s contents will be displayed (at the Server
pan, 4). The quality report-pdf summarises the quality of the fastq files

Date the sample run on the
HiSeqg/MiSeqg machine (yymmdd)

Server Pane

Remote site: |

140317 _D0o01l4a_0049_ aHSMM IO DN

E...

o

: 00146_0049 2 H 3P P12 DHE

Filenarme

pr

B 5591 1-H134400442-1 . research.l1-0.processed. . Rl1.fastq.gz
= 5591 1-H1Z34400442-1. research.1l-0.processed . R2.fastq.gz

4

BW0303.02

Authorised By: R. Tewolde

Date: 02.03.16
Page 10






IV.  If the samples have a designated workflow, result report files are displayed (within the
Server pan, 4). The result report pdf summarises the interpreted results of the fastq

files.

4.7 To transfer files from the ‘Remote site’ to the ‘Local site’, select the respective files/directories
and drag them from the remote to the local pane. The uploaded files and directories should now be
displayed in the local content listing at the right side of the window.

Local pane | Server pane
\rediat tewoldelDesktop| 140317 000146 0049 AHBNAADK| v |Remote ste: ||

Z-;:lDesktup LYY
L J40307.D00148 0049 AHGNNJADXX 140317000146 0045 AHBNNIADXX

APPENDIX 1
To download the FileZilla software, follow the following instruction.

Navigate to https:/filezilla-project.org/

€ 2 C M @ httpsy/flezilla-projectorg

IHAFileZilla........

— Overview

FileZilla welcome to the homepage of FileZilla, the free FTP solution. Both & client and a s
;?:?'e:g;esshots Support is avallable through our forums, the wiki and the bug and feature reques
et In addition, you will find documentation on how to compile FileZilla and nightly bui

Cocumentation
FileZilla Server & Quick downlead links
Download
Community

Download Download

Eﬁ’g]“g; page FileZilla Client FileZilla Server
oo e R Click here
Download Now Click here
SOUrcefarge - Trusted for Open Source
BW0303.02 Authorised B ewolde Date: 02.03.16

Page 11




https://filezilla-project.org/



Save |
Do you want to run or save FileZilla_3.8.0_win32-setup.exe (54 KB) from ids.sourceforgecdn.com? g
ave @

@' This type of file could harm your computer, Run Save |7 Save and run

Save as 2 ‘My Documents’

ST FileZilla_3.8.0 win32-setup € poasmeio

Document’ and
click here

g M F 3
Open File - Security Warning ﬂ @' User Account Control X

Do you want to run this file?

) Do you want to allow the following program to make

v/ o T e L
@ Namg: ..olde\DocumerntsyFileZilla_3,8.0_win32-setup.exe il l-hangtlt‘ o this l-UmPUTU'?

Publizher; IC-Forge
Type: Application .F Program name: ~ FileZilla_3.8.0_win32-setup.exe
From;  CovUserswediat.tewoldevDocumentsiFileZilla_3.8... " )
Verified publisher: IC-Forge
File origin: Downloaded from the Intemet
Run Cancel J
tlways ask before opening this file ]
Y/ Show details Ves
| While filez from the Intemet can be use:ll this file type can A
potentially harm your computer. Only rundsottware from publishers e
& o st What's the isk? Change whel these notifications appear
Click here Click here

saurceforge sourceforge

Welcome to the SourceForge Download Manager E FileZilla

This will download and install the software on your computer.
Click "Next" to continue

E FileZilla

112

My SearchDial is a free popular toolbar and add-on that changes the way you surf the web. With MySearchDial you
can choose which sites you like and use the customizable dials fo be just one click aw ay fromihem You can also

iyl b Ldhic ik 2 cirnla_and A imtarfana Wale by babar ond
T ¥

personal wilh My SearchDial MySearchDial wil performihe necessary adiusiments to carry out your choice to
install MySearchlial and wil protect your brow ser seffings from unauthorized changes.
d User e






SOUrCeFOrge

a

Often PC freezing up and system running slowly is related to your Windows Registry. The
Windows Registry stores settings and options for Microsoft Windows and with ime, the registry
will gradually grow in size and might get clutiered with invalid data. Invalid and unnecessary items
in regisiry are a common cause of PC slow periormance. Running Optimizer Pro on your
computer system can keep your PG running smoothly. Optimizer Pro will automatically diagnose
and scan for system errors, optimize your PC to reach peak performance, maintain and manage
for extended PC health. This is a limited-funcfionality version of Opfimizer Pro. Purchase the full
version to access all features and functionality of Optimizer Pro

-

By clicking "Accept”, you agree to install OptimizerPro and fo fis End User License Agreement and Privacy Policy.
Thig product is compatible w ith your Window s operafing system and can be removed anyfime via the Add/Remove

programs ufiity.
Thank you for considering this offer from our advertiser. Your considerafion helps us support the

SOUrCRFOrge .

Thank you.
Your download is complete.

You have successiully downloaded FileZilla.
Click on "Install Now" to install the software on
your machine.

Install Now

open source community. Your choice does not affect your installation of FileZilla. Click here fo (1]
learn more.
Decline Accept
Click here
L

FileZilla Client 3.8.0 Setup

License Agreement
Please review the license terms before instaling FleZila Chent 3.8.0.

B

Press Page Down to see the rest of the agreement,

| GhU GEMERAL PUBLIC LICENSE

Click here

Choose Installation Options
Wha should this application be installed for?

[

By:R

Please select whather you wish to make this software available to all users or just yourself,

Ture 1001

Marcinn

Copyright (C) 1989, 1991 Free Software Foundation, Inc,

CO Tapmmle Olsm= Cpike 330 Besbem A 2911 19707 [ICH

>

@) Ariyane wha uses this computer (all users)

1 0nly Far me (Radiat Tewaldeh






If you haven’t got Administrator privileges
please click on ‘Only for me’ and then press ‘Next’

Choose Components

Choose Install Location
Choose which features of FileZila Client 3.8.0 you want to install,
Choose the Folder in which to install FileZila Client 3.8.0.

Check the components you want to install and uncheck the components you don't wank ko
install, Click Mext to continue, Setup will install FileZilla Client 3.8.0 in the Following Folder. To install in a different Folder, click

Browse and select another Folder, Click Mext to continue.

Select components ko inskall: FileZilla Cliert e

Icon sets

Language files
Shell Extension
[ Desktap Icon Destination Folder

C:\Program Files (x86)\FileZilla FTP Client

Space required: 17.9MB
Space available: 237.1G6

Space required: 17,9MB

< Back Mexfp = Cancel

[ < Back ] Mext = ] [ Cancel

Click here

Click here

& Fiezila

Choose Start Menu Folder

Choose a Start Menu folder for the FileZila Chient 3.8.0 shartcuts, E Comple’ring the FileZilla Client 3.8.0

Setup

Select the Stark Menu Folder in which you would like to create the program's shortouts, You

FileZilla Client 3.58.0 has been installed on vour computer,
can also enter a name ko create a new foldsr,

Click. Finish to close Setup.
FileZilla FTP Clisnk

7-%ip

Accessories

Ativestate Komodo Edi 7
ActiveState Komodo Edit &
Administrative Tools
Aruba Netwarks

Atlassian

Start FilaZilla now

[Lm | »

=

Corel DYD' Lenowo Edition
Enhanced Mitigation Experience Toolki:
ExpanDrive o
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MTB/RIF

Xpert MTB/RIF

Two-hour detection of MTB and resistance to rifampicin.

(Go from test and wait
(o test and treat.

C€ In vitro diagnostic medical device

//Ce,oheio;

defining molecular diagnostics. Bring answers to life.





“If you were to inoculate an Xpert® MTB/RIF test at the
same time you started preparing your acid fast smears,
by the time you finished reading the smears, the Xpert
MTB/RIF test result would be ready, telling you if your
positive acid fast smear was 1B and if the strain was
resistant to rifampicin, which is an excellent surrogate
marker for MDR-TB. I'm sure Koch and Pasteur would
not only be delighted with the technological advance,
they would probably say, ‘It’s about time’.”

Fred Tenover, Ph.D.

Cepheid Senior Director of Scientific Affairs

The Need The Solution

Current Testing Methodologies Are Too Slow Xpert® MTB/RIF
According to the World Health Organization (WHO), «  Simultaneous detection of both MTB and rifampicin
Mycobacterium tuberculosis (MTB) is considered to be vastly resistance, a marker for MDR strains

under diagnosed today, despite approximately 500,000 new
active cases reported in the WHO European region during
2007. This is a direct result of current MTB testing methods
requiring weeks to deliver a definitive result, which can lead + Results in two hours; requires no instrumentation other
to patients being left untreated or placed on ineffective than the GeneXpert® System

therapies. These patients may continue to spread MTB to
others in the community, increasing the disease burden.

Unprecedented sensitivity for detecting MTB — even in
smear negative, culture positive specimens

On-demand results enable physicians to treat rapidly
and effectively

Drug Resistant Strains

With the worldwide re-emergence of TB, multi-drug resistant
(MDR) and extensively drug resistant (XDR) strains have
become an even greater threat. According to the WHO Global
Tuberculosis Control Report 2009, there may be more than
500,000 cases of MDR-TB worldwide. Current testing for
drug resistance can take more than 4 weeks, leading to higher
mortality and the further spread of MDR strains.

Xpert MTB/RIF: Test and Treat





Sensitive

« Hemi-nested PCR increases sensitivity
« Highly sensitive for confirmation of both smear positive and smear negative samples
« Robust sonication/mechanical DNA extraction procedure

« Internal extraction control assures extraction performance

XPERT® MTB/RIF ASSAY VERSUS AFB AND CULTURE STATUS

AFB- AFB+

Culture Culture Culture
POSITIVE NEGATIVE POSITIVE
MT8 70 3 275
Xpert DETECTED
SENSITIVITY: 98.0%
MTB/RIF MTB
. *
SPECIFICITY: 98.3% O S EETED 7 171 0

*The sensitivity of the Xpert MTB/RIF assay in patient samples classified as smear negative,
culture positive (S-C+) is 90.9% (70/77) and 100% (275/275) for those classified (S+C+).

Specific

« The Xpert MTB/RIF assay uses 3 specific primers and 5 unique molecular probes to ensure a high degree of specificity
» Assay targets the rpoB gene, which is critical for identifying mutations associated with rifampicin resistance

+ No cross reactions were observed with many other bacterial species tested, including a comprehensive panel of Mycobacteria

rpoB GENE 81 bp RIF RESISTANCE DETERMINING REGION

oo
[ rosen |
5'- GCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGCGCTG - 3!

3'- CGTGGTCGGTCGACTCGGTTAAGTACCTGGTCTTGTTGGGCGACAGCCCCAACTGGGTGTTCGCGGCTGACAGCCGCGAC - 5!
PROBE B PROBE E

Efficient

+ Rapid, on-demand results mean infected patients can be placed in isolation efficiently
and treated with the appropriate therapeutics effectively

» Mycobacterium tuberculosis — treat and isolate
+ Rapid detection of rifampicin-resistance not only guides individual patient therapy
but aids with infection control and public health activities as well
PERFORMANCE CHARACTERISTICS OF THE XPERT MTB/RIF ASSAY COMPARED TO DRUG
SUSCEPTIBILITY TESTING FOR RIFAMPICIN (RIF)
DST
RIF Resistant | RIF Sensitive

o 0,
SENSITIVITY: 96.7% RIF Resistance

F 92.070 MTB/RIF i
N RIF Resistance 2 280

NOT DETECTED

defining molecular diagnostics






MTB/RIF

Advantage: Test and Treat

« Results in 2 hours,
available on-demand
« M. tuberculosis detected/not detected

« Rifampicin resistance + MTB detected/not detected - Resistance detected/not detected

—— Culture Testing Results: 2-4 Weeks Testing for Drug Resistance Results: 2-4 Weeks

AFB Smear Test —

« Results in 2-24 hours
« Acid fast bacilli present/absent

Workflow: Self contained cartridge — just add sample

Pour Sample Reagent into sample tube. Pipette diluted sample into cartridge. Insert cartridge and start assay.
Incubate for 15 minutes at room

temperature. FW

(Acceptable sample types: unprocessed ‘

sputum or sediment from concentrated |

specimen.)

TOTAL HANDS-ON TIME = 2 MINUTES

ORDERING INFORMATION

Xpert® MTB/RIF (10 Cartridges with Sample Reagent) . . .. ... evuevneie e eiaeaennnns Catalog No. GXMTB/RIF-10

References:
1. Reducing the Global Burden of Tuberculosis: The Contribution of Improved Diagnostics. Nature 444 (2006): 49-57

2. Hernandez-Gardufio E, Cook V, Kunimoto D, Elwood RK, Black WA, Fitzgerald JM: Transmission of tuberculosis from smear negative patients: a molecular Epidemiology study. Thorax 2004, 59:286-290
3. National Institute for Clinical Excellence (NICE) Clinical Guideline 33, 2006
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English

In Vitro Diagnostic Medical Device

Proprietary Name
Xpert® MTB/RIF

Common or Usual Name
MTB/RIF Assay

Intended Use

The Xpert MTB/RIF test for use with the Cepheid GeneXpert® System is a semi-quantitative nested real-time PCR in-vitro
diagnostic test for: 1) the detection of Mycobacterium tuberculosis complex DNA in sputum samples or concentrated sediments prepared
from induced or expectorated sputa that are either acid-fast bacilli (AFB) smear positive or negative; and 2) the detection of rifampin-
resistance associated mutations of the 7poB gene in samples from patients at risk for rifampin resistance.

The MTB/RIF test is intended for use with specimens from untreated patients for whom there is clinical suspicion of tuberculosis
(TB). Use of Xpert MTB/RIF for detection of M. tuberculosis (IM'TB) or determination of rifampin susceptibility has not been validated

for patients who are receiving treatment for tuberculosis.

Summary and Explanation

Globally, around 2 billion people are infected with M. tuberculosis'. Every year almost 9 million people develop active disease and 2
million people lose their lives to the illness. Active tuberculosis is predominantly pulmonary in nature. The route of transmission of
pulmonary TB is through the air, which makes this a highly transmissible disease. Given the infectious nature of pulmonary TB, fast
and accurate diagnosis is an important element of TB treatment and control.

Treatment involves prolonged administration of multiple drugs and is usually highly effective. However, M. tuberculosis strains may
become resistant to one or more of the drugs, making cure much more difficult to achieve. Four common first-line drugs used in anti-
tuberculosis therapy are Isoniazid (INH), Rifampicin (also known as Rifampin, RIF), Ethambutol (EMB), and Pyrazinimide (PZA).
As documented by WHO, RIF resistance is rarely encountered by itself, and usually indicates resistance to a number of other anti-TB
drugs?. It is most commonly seen in multi-drug resistant (MDR-TB) strains and has a reported frequency of greater than 95% in such
isolates>* 3. MDR-TB is defined as a tuberculous disease caused by a bacterial strain that is resistant to at least INH and RIF.
Resistance to RIF or other first-line drugs usually indicates the need for full susceptibility testing, including testing against second-line
agents.

Molecular detection of TB and 7poB gene mutations associated with RIF resistance greatly speeds the diagnosis of both
drug-susceptible and MDR tuberculosis. With the Xpert MTB/RIF test, this can be accomplished in fresh sputum samples and in
prepared sediments in less than 2 hours. The rapid detection of MTB and RIF resistance allows the physician to make critical patient
management decisions regarding therapy during the same medical encounter.

Principle of the Procedure

The GeneXpert Dx System integrates and automates sample processing, nucleic acid amplification, and detection of the target
sequences in simple or complex samples using real-time PCR and reverse transcriptase PCR. The system consists of an instrument,
personal computer, barcode scanner, and preloaded software for running tests on collected samples and viewing the results. The system
requires the use of single-use disposable GeneXpert cartridges that hold the PCR reagents and host the PCR process. Because the
cartridges are self-contained, cross-contamination between samples is eliminated. For a full description of the system, see the GeneXpert
Dx System Operator Manual.

Xpert MTB/RIF includes reagents for the detection of tuberculosis and RIF resistance as well as a sample processing control (SPC) to
control for adequate processing of the target bacteria and to monitor the presence of inhibitor(s) in the PCR reaction. The Probe Check
Control (PCC) verifies reagent rehydration, PCR tube filling in the cartridge, probe integrity, and dye stability.

The primers in the Xpert MTB/RIF assay amplify a portion of the rpoB gene containing the 81 base pair “core” region. The probes are
able to differentiate between the conserved wild-type sequence and mutations in the core region that are associated with RIF resistance.
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Reagents and Instruments
Material Provided
The Xpert MTB/RIF kit (CGXMTB/RIF-10) contains sufficient reagents to process 10 patient or quality-control specimens.

The kit contains the following:

Xpert MTB/RIF cartridges with integrated reaction tubes 10

Bead 1 (freeze-dried) 2 per cartridge

+ Primers

« Probes

« KCI

+ MgCl,

» HEPES, pH 8.0

+ BSA (bovine serum albumin)

Bead 2 (freeze-dried) 2 per cartridge

« Polymerase

« KCI

+ MgCl,

« dNTPs

« HEPES, pH 7.2

« BSA (bovine serum albumin)

Bead 3 (freeze-dried) 1per cartridge

« Sample Processing Control (SPC) ~2000 non-infectious sample
preparation control spores

Reagent 1 (Tris Buffer, EDTA, and surfactants) 4 mL per cartridge
Reagent 2 (Tris Buffer, EDTA, and surfactants) 4 mL per cartridge
Sample Reagent (Sodium Hydroxide and Isopropanol) 10 x 8 mL bottles
Sterile disposable transfer pipettes 12

Note:

The Sample Reagent solution is clear, ranging from colorless to golden yellow.

Material Safety Data Sheets (IMSDS) for all reagents provided in this assay are available upon request from Cepheid Technical
Support and the Cepheid website www.cepheid.com.

The bovine serum albumin (BSA) in this product was produced exclusively from bovine plasma sourced in the United States. The
manufacturing of the BSA is also performed in the United States. No ruminant protein or other animal protein was fed to the
animals; the animals passed ante- and post-mortem testing. During processing, there was no commingling of the material with
other animal materials.

The sterile transfer pipettes have a single mark representing the minimum volume of sample necessary to transfer to the

GX cartridge. Use only for this purpose. All other sterile pipettes must be provided by the laboratory.

Storage and Handling

Store the Xpert MTB/RIF cartridges and reagents at 2-28 °C.

Do not use reagents or cartridges that have passed the expiration date.
Do not open a cartridge until you are ready to perform testing.

Use the cartridge within 30 minutes after opening the cartridge lid.

The cartridge is stable up to 7 days after opening the package.
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Materials Required but Not Provided

Materials Required but Not Provided

*  GeneXpert Dx System equipped with GX2.1 software (catalog number varies by configuration): GeneXpert instrument, computer,
barcode wand reader, and Operator Manual

*  Printer (See GeneXpert Dx System Operator Manual for compatibility guidelines)
Sterile screw-capped specimen collection containers

* Disposable Gloves

*  Labels and/or indelible labeling marker

*  Sterile pipettes for sample processing

Warnings and Precautions

¢ Treat all biological specimens, including used cartridges, as if capable of transmitting infectious agents. Because it is often
impossible to know which might be infectious, all biological specimens should be treated with universal precautions.

*  Guidelines for specimen handling are available from the U.S. Center for Disease Control and Prevention®and the Clinical and
Laboratory Standards Institute (formerly National Committee for Clinical Laboratory Standards).”

*  Wear protective disposable gloves, laboratory coats and eye protection when handling specimens and reagents. Wash hands
thoroughly after handling specimens and test reagents. Follow your institution’s safety procedures for working with chemicals and

handling biological samples.

*  The performance of Xpert MTB/RIF for the detection of MTB complex has not been demonstrated from non-respiratory
specimens such as blood, CSF, stool or urine. The performance of the Xpert MTB/RIF test has not been evaluated with specimens
processed by methods other than those described in this package insert.

* Do not open the Xpert MTB/RIF cartridge lid except when adding sample.

* Do not use a cartridge that has been dropped or shaken after you have added the treated sample.

* Do not use a cartridge if it appears wet or if the lid seal appears to have been broken.

* Do not use a cartridge that has a damaged reaction tube.

+  Each single-use Xpert MTB/RIF cartridge is used to process one test. Do not reuse spent cartridges.

+ Dispose of used Xpert MTB/RIF cartridges according to your institution’s and country’s safety guidelines for hazardous material.
Specimen Collection and Transport

To obtain adequate specimen, follow the instructions in this section closely.

Note: Collect a minimum of 1 mL of sputum per specimen. Subject must be seated or standing.

Specimens should be held at 2-8 °C prior to processing whenever possible. However, if necessary the specimens can be stored at a

maximum of 35 °C for < 3 days and at 4 °C for days 4-10.
1. Rinse the patient’s mouth twice with water.
2. Unscrew the lid on the sputum collection container.

3. Have the patient inhale deeply, cough vigorously, and expectorate the material into the sterile screw-capped specimen collection
container. Avoid spills or soiling the outside of the container

4, Secure the lid on the collection device.
5. Specimens should be held at 2-8 “C whenever possible including during transport to the laboratory.

Procedure — Sputum Sediments

Note: Do not accept specimens with obvious food particles or other solid particulates.

Note: Process only as many samples at one time as there are modules available to run the test on the GeneXpert Dx System.

Guidelines for handling TB should be closely followed.

Volume Requirements—Sputum sediments prepared according to the method of Kent and Kubica® and re-suspended in 67mM
Phosphate/H2O buffer) can be tested using Xpert MTB/RIF. Once the resuspension is prepared for standard laboratory smear or
culture tests, ensure at least 0.5 mL of resuspended sediment is available to run Xpert MTB/RIF.

1. Label each Xpert MTB/RIF cartridge with the sample ID. (Write on the sides of the cartridge or affix ID label.) Note: Do not put
the label on the lid of the cartridge or obstruct the existing 2D barcode on the cartridge.
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2. Transfer at least 0.5 mL of the total resuspension pellet to a conical, screw-capped tube for the Xpert MTB/RIF using a sterile
transfer pipette. Alternatively, the entire sample may be processed in the original tube.

3. Store re-suspended sediments at 2—-8 °C if they are not immediately processed for Xpert M'TB/RIF. Do not store for more than 12
hours.

4 Add 1.5 mL of Xpert MTB/RIF Sample Reagent (SR) to 0.5 mL of resuspended sediment sample using a sterile transfer pipette
and shake vigorously 10 — 20 times. Note: One back-and-forth movement is a single shake.

5. Incubate the specimen for 15 minutes at room temperature. At one point between 5 and 10 minutes of the incubation, again shake
the specimen vigorously 10 — 20 times. Samples should be liquefied with no visible clumps of sputum. Particulate matter may exist
that is not part of the sample.

Procedure — Expectorated Sputum Samples
Note: Do not accept specimens with obvious food particles or other solid particulates.

Note: Process only as many samples at one time as there are modules available to run the test on the GeneXpert Dx System.

Guidelines for handling TB should be closely followed®.

1. Label each Xpert MTB/RIF cartridge with the sample ID. (Write on the sides of the cartridge or affix ID label.) Note: Do not put
the label on the lid of the cartridge or obstruct the existing 2D barcode on the cartridge.

2. Leave specimen in leak-proof sputum collection container.

3. For each of the samples; unscrew lid of sputum collection container; add Sample Reagent 2:1 (v/v) to sample, replace the lid, and
shake vigorously 10 - 20 times. Note: One back-and-forth movement is a single shake.

4. Incubate for 15 minutes at room temperature. At one point between 5 and 10 minutes of the incubation again shake the specimen
vigorously 10 — 20 times. Samples should be liquefied with no visible clumps of sputum. Particulate matter may exist that is not
part of the sample.

Procedure
Preparing the Cartridge

Important: Start the test within 30 minutes of adding the sample to the cartridge.

1. Using the sterile transfer pipette provided, aspirate the liquefied sample into the transfer pipette until the meniscus is above the
minimum mark. Do not process the sample further if there is insufficient volume.

2. Open the cartridge lid. Transfer sample into the open port of the Xpert MTB/RIF cartridge. See Fig. 1, below. Dispense slowly to

minimize the risk of aerosol formation.

3. Close the cartridge lid. Make sure the lid snaps firmly into place. Remaining liquefied sample may be kept for up to 12 hours at
2 — 8 °C should repeat testing be required.

Important: Be sure to load the cartridge into the GeneXpert Dx instrument and start the test within 30 minutes of preparing the
cartridge.
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Quality Control

L4 A Cartridge port for

) sample addition

Figure 1. Xpert MTB/RIF cartridge (top view).

Starting the Test

Important: Before you start the test, ensure that the system is equipped with the GX2.1 software, and the Xpert MTB/RIF assay is
imported into the software.

This section lists the basic steps of running the test. For detailed instructions, see the GeneXpert Dx System Operator Manual.
1. Turn on the computer, and then turn on the GeneXpert Dx instrument.

2. On the Windows® desktop, double-click the GeneXpert Dx shortcut icon.

3. Log on to the GeneXpert Dx System software using your user name and password.

4 In the GeneXpert Dx System window, click Create Test. The Scan Cartridge Barcode dialog box appears.

5. Scan the barcode on the Xpert MTB/RIF cartridge. The Create Test window appears. Using the barcode information, the
software automatically fills the boxes for the following fields: Select Assay, Reagent Lot ID, Cartridge SN, and Expiration Date.

6. In the Sample ID box, scan or type the sample ID. Make sure you type the correct sample ID. The sample ID is associated with

the test results and is shown in the “View Results” window and all the reports.
7. Click Start Test. In the dialog box that appears, type your password.
8. Open the instrument module door with the blinking green light and load the cartridge.
9. Close the door. The test starts and the green light stops blinking. When the test is finished, the light turns off.
10. Wait until the system releases the door lock at the end of the run, then open the module door and remove the cartridge.
11. Dispose of used cartridges in the appropriate specimen waste containers according to your institution’s standard practices.

Viewing and Printing Results

For detailed instructions on how to view and print the results, see the Cepheid GeneXpert Dx System Operator Manual.

Quality Control
Each test includes a Sample Processing Control (SPC) and probe check (PCC).

Sample Processing Control (SPC)—Ensures the sample was correctly processed. The SPC contains non-infectious spores in the form
of a dry spore cake that is included in each cartridge to verify adequate processing of MTB. The SPC verifies that lysis of M'TB has
occurred if the organisms are present and verifies that specimen processing is adequate. Additionally, this control detects specimen-
associated inhibition of the real-time PCR assay. The SPC should be positive in a negative sample and can be negative or positive in a
positive sample. The SPC passes if it meets the validated acceptance criteria. The test result will be “Invalid” if the SPC is not detected
in a negative test.

Probe Check Control (PCC)—Before the start of the PCR reaction, the GeneXpert Dx System measures the fluorescence signal from
the probes to monitor bead rehydration, reaction-tube filling, probe integrity and dye stability. Probe Check passes if it meets the
assigned acceptance criteria.

300-7810 Rev. A, April 2009 5





English

** GeneXpert® Dx System

User Data M:

1

Create Test

Module Name B3
Sample ID

Assay Xpert MTB/RIF Assay

Assay Version 5
Assay Type CE-IVD
ReagentLotD [opsoz |
CartridgeSN o |
Expiration Date |<None> |

Test Type | Specimen v

Notes

Start Time
End Time
Status

7126/2008 00:57:10
712612008 02:27:48
Dane

oK

John Smith

2l

Error Status
User
SMW Version

Check Status

Stop Test

Views

‘|Result View
‘IPrimary Curve

Setup View Results About

L

ol

View Results

Test and Analyte Result

Define Assays

AssayName Xpert MTB-RIF Assay

Define Graphs

Version 5

Analyte Ct EndPt Analyte Result Probe
Name Check
Result
Probe D 27.9 214.0 POS PASS
Probe C 275 228.0 POS PASS
Probe E 283 167.0 FPOS PASS’
Probe B 36.5. 25.0 FOS PASS’
303 278.0 A PASS’
26.9 188.0 FOS PASS| v

Views

Instrument/Module SN 703766/600966

|Resutt View

imary Curve

Fluorescence
8
S

100

Legend

** GeneXpert® Dx System

N |
o
41
Create Test

Module Name A1

Check Status

Stop Test

Views

Setup View Results About

I

ol

10

View Results

[ Test and Analyte Result

[vi[/] Probe D; Primary [~ |
[vl || Probe C; Primary
¥l |__| Probe E; Primary.
[vl | /] Probe B; Primary
¥ || SPC; Primary

[vI|_| Probe A; Primary

Define Graphs

Instrument/Module SN 703622/600663

Sample D [Patient 2 fcsuit¥iow AssayName Xpert MTB-RIF Assay Version |3
Primary Curve { L
' Test Result
Assay Xpert MTB/RIF Assay
e Alx\raarl:lfze ct EndPt Analyte Result EL?;(
Assay Type CE-IVD Result
Probe D! 218 287.0 POS
ReagentLotiD ooso2 | Probe C 207 3240 FOS
Cartridge SN [0 Probe E 216 198.0 POS
i s EIS | Prope 7 zun0 ros
Test Type [Specimen - Probe A 204 235.0 POS|
~— — ——— — e e
Views Legend
‘IResult View i [vI[/] Probe D; Primary ||
“JPrimary Curve [vi [Z Probe C; Primary
Start Time 5/21/2008 03:18:26 g 300 - I¢ [ Probe E; Primary
. 2 [/ Probe B; Primary
End Time 5/21/2008 04:47:16 g [ SPC; Primary
8 ;
Status Done SRS v |_| Probe A; Primary
2
Error Status OK o
100
User John Smith
SW Version 2.1 o

1 Save Changes H Export l Report l Select Graphs

10

4

Figure 3. GeneXpert DX System—Privileged User View Results window, MTB Detected Medium, Rif Resistance NOT DETECTED
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Figure 4. GeneXpert Dx System—Privileged User View Results window, MTB NOT DETECTED

Interpretation of Results

The results are interpreted by the GeneXpert DX System from measured fluorescent signals and embedded calculation algorithms and
will be displayed in the “View Results” window. Lower Ct values represent a higher starting concentration of DNA template; higher Ct
values represent a lower concentration of DNA template.

MTB Detected
MTB target DNA is detected.

*  MTB Detected—The MTB result will be displayed as High, Medium, Low or Very Low depending on the Ct value of the MTB
target present in the sample. Table 1 lists the Ct value ranges for the displayed MTB results.

Table 1. MTB result name and C; value range

MTB result Ctrange
High <16
Medium 16-22
Low 22-28
Very Low >28

* Rif Resistance DETECTED, Rif Resistance NOT DETECTED, or Rif Resistance INDETERMINATE will be displayed only
in MTB DETECTED results and will be on a separate line from the MTB DETECTED result.

* Rif Resistance DETECTED; a mutation in the 7poB gene has been detected that falls within the valid delta Ct setting.
* Rif Resistance INDETERMINATE; the MTB concentration was very low and resistance could not be determined.

* Rif Resistance NOT DETECTED; no mutation in the rpoB gene has been detected.

+ SPC— NA (not applicable); SPC signal is not required since MTB amplification may complete with this control.

*  Probe Check—PASS; all probe check results pass.
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MTB Not Detected

MTB target DNA is not detected, SPC meets acceptance criteria.

+ MTB NOT DETECTED—MTB target DNA is not detected

*  SPC— Pass; SPC has a Ct valid range and endpoint above the endpoint minimum setting.
*  Probe Check—PASS; all probe check results pass.

RIF Not Detected

RIF target DNA is not detected, SPC meets acceptance criteria.

+  RIF NOT DETECTED—RIF target DNA is not detected

*  SPC— Pass; SPC has a Ct valid range and endpoint above the endpoint minimum setting.
*  Probe Check—PASS; all probe check results pass.

INVALID

Presence or absence of MTB cannot be determined, repeat test with extra specimen. SPC does not meet acceptance criteria, the sample
was not properly processed, or PCR is inhibited.

*  MTB INVALID—Presence or absence of MTB DNA cannot be determined.

*  SPC—FAIL; MTB target result is negative and the SPC Ct is not within valid range.
*  Probe Check—PASS; all probe check results pass.

ERROR

+  MTB—NO RESULT

+  SPC—NO RESULT

*  Probe Check—FAIL*; one or more of the probe check results fail.

*If the probe check passed, the error is caused by a system component failure.

NO RESULT

+ MTB—NO RESULT

+  SPC—NO RESULT

*  Probe Check—NA (not applicable)

Reasons to Repeat the Assay

Repeat the test using a new cartridge or initiate alternate procedures if one of the following test results occurs:

* An INVALID result indicates that the SPC failed. The sample was not properly processed or PCR was inhibited.

*  An ERROR result indicates that the Probe Check control failed and the assay was aborted possibly due to the reaction tube being
filled improperly, a reagent probe integrity problem was detected, or because the maximum pressure limits were exceeded or there
was a GeneXpert module failure.

* A NO RESULT indicates that insufficient data were collected. For example, the operator stopped a test that was in progress.

Limitations

The performance of the Xpert MTB/RIF was validated using the procedures provided in this package insert. Modifications to these
procedures may alter the performance of the test. Results from the Xpert MTB/RIF should be interpreted in conjunction with other
laboratory and clinical data available to the clinician.

Because the detection of MTB is dependent on the number of organisms present in the sample, reliable results are dependent on proper
specimen collection, handling, and storage. Erroneous test results might occur from improper specimen collection, failure to follow the
recommended sample collection procedure, handling or storage, technical error, sample mix-up, or an insufficient concentration of
starting material. Careful compliance to the instructions in this insert is necessary to avoid erroneous results.

A positive test result does not necessarily indicate the presence of viable organisms. It is however, presumptive for the presence of MTB
and Rifampicin resistance.

Test results might be affected by antecedent or concurrent antibiotic therapy. Therefore, therapeutic success or failure cannot be
assessed using this test because DNA might persist following antimicrobial therapy.
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Performance Characteristics

Mutations or polymorphisms in primer or probe binding regions may affect detection of new or unknown MDR-MTB or rifampicin
resistant strains resulting in a false negative result.

Performance Characteristics
Clinical Evaluation Study Design

Performance characteristics of the Xpert MTB/RIF were determined at two geographically diverse clinical sites by comparing Xpert
MTB/RIF on the GeneXpert System with 1) Acid Fast Bacillus (AFB) smear microscopy, 2) liquid and solid culture (Becton
Dickinson BACTEC™X MGIT™, Lowenstein-Jensen), and 3) drug susceptibility testing (DST) [covering drugs INH, RIF, EMB,
SM (Streptomycin), and PZA]. Site 1 is located in a resource-poor country in an urban area with a high TB case notification rate (192
per 100,000 inhabitants) and is enrolling patients from surrounding treatment centers after a clinical screening for TB. The smear
positivity rate in this setting is therefore approximately 62%. Site 2 is located in a high MDR-TB prevalence country. The majority of
study participants were MDR suspects with a smear positivity rate of about 30%.

The proportion of patients with a prior history of TB is approximately 24% and 56% for sites 1 and 2, respectively. At both sites, the
HIV co-infection rate is below 10%. Laboratories providing the smear microscopy and solid and liquid culture results are quality-
assured reference laboratories. Whereas the laboratory for site 1 was located next to the clinic, sputum samples at site 2 were shipped (at
4°C) to the reference laboratory for testing. The study was performed prospectively with individuals suspected of having clinical
pulmonary TB with persistent cough for two weeks or greater. Each enrolled individual provided 3 sputum samples of sufficient
quantity within 72 hours at Site 1 and 168 hours at Site 2. Two of the three sputum samples for each patient (minimum 1.5 mL) were
processed using NALC (n-acetylcysteine)/NaOH decontamination, and tested using smear microscopy, culture, DST?% land Xpert
MTB/RIF (smear and Xpert MTB/RIF were done from the same sediment as culture). The third sputum was tested by direct smear
and Xpert MTB/RIF. Drug susceptibility testing was carried out for the first positive culture of each specimen.

Overall Results

A total of 1697 specimens from 526 patients were tested for M. fuberculosis and RIF resistance at the two sites and compared to AFB
smear and culture.

The smear and culture patient results tabulated below are aggregate results for all specimens for each patient compared to the aggregate
Xpert MTB/RIF results for each patient. A smear-negative result is defined as all negative smears or at most 1 scanty smear and the rest
negative. A smear-positive result is a single positive smear of 1+ or greater or 2 scanty smears. A patient is culture-positive if a single
culture is positive and an Xpert MTB/RIF result for a given patient is positive if a single result is positive.

Xpert MTB/RIF versus Culture Status

Table 2 summarizes the Xpert MTB/RIF result versus the final culture result stratified by the specimen smear status. A patient is
defined as MTB culture positive if at least 1 of the culture results is positive, whereas a culture negative patient is defined as all culture
results are negative.
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Table 2. Xpert MTB/RIF v. AFB and Culture Status

Site

Site 2

Combined

Xpert MTB/RIF

Xpert MTB/RIF

Xpert MTB/RIF

Smear Negative

Smear Positive

(AFB-) (AFB+)
Culture Culture Culture
Positive Negative Positive
MTB Detected 10 o 199 PPV
MTB Not Detected 2 102 0 NPV
Sensitivity  Specificity
99.1% 100%
AFB- AFB+
Culture Culture Culture
Positive Negative Positive
MTB Detected 60 3 76 PPV
MTB Not Detected 5 69 0 NPV
Sensitivity ~ Specificity
96.5% 95.8%
AFB- AFB+
Culture Culture Culture
Positive Negative Positive
MTB Detected 70 3 275 PPV
MTB Not Detected 7 171 0 NPV
Sensitivity ~ Specificity
98.0% 98.3%

100%

98.1%

97.8%

93.2%

99.1%

96.1%

The sensitivity of the Xpert MTB/RIF assay in patients classified as smear negative, culture positive (S-C+) is 90.9% (70/77) and 100%
(275/275) for those classified as smear positive, culture positive.

The specificity in smear negative, culture negative patients is 100% at Site 1 and 95.8% at Site 2. The combined value is 98.3%.

300-7810 Rev. A, April 2009





Interfering Substances

Table 3. Performance Characteristics of Xpert MTB/RIF compared to Drug Susceptibility Testing for Rifampicin (RIF)

Site1

Site 2

Combined

Xpert MTB/RIF

Xpert MTB/RIF

Xpert MTB/RIF

DST
RIF RIF
Resistant Sensitive
RIF Resistance 16 3 PPV 84.2%
Detected
RIF Resistance 0 190 NPV 100%
Not Detected
Sensitivity ~ Specificity
100% 98.4%
DST
RIF RIF
Resistant Sensitive
RIF Resistance 42 1 PPV 97.7%
Detected
RIF Resistance > 90 NPV 97.8%
Not Detected
Sensitivity  Specificity
95.5% 98.9%
DST
RIF RIF
Resistant Sensitive
RIF Resistance 58 4 PPV 93.6%
Detected
RIF Resistance > >80 NPV 99.3%
Not Detected
Sensitivity  Specificity
96.7% 98.6%

The Xpert MTB/RIF sensitivity observed for rifampicin resistance is 96.7% and the specificity is 98.6% (rifampicin susceptible).

Interfering Substances

A study was performed to assess the potential inhibitory effects of substances that may be present in sputum processed with the Xpert
MTB/RIF assay. These include, but are not limited to: blood, pus, mammalian cells and hemoglobin. These substances were tested at
5% final sample concentration (blood, pus, mammalian cells) or 0.2% (hemoglobin) on the performance of the Xpert MTB/RIF. Each
substance was added to a sample containing approximately 5 x limit of detection (LoD) of target BCG cells and tested in duplicate.

No inhibitory effect was observed for any of the above potentially interfering substances.
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Analytical Sensitivity

Additional studies were performed to determine the 95% confidence interval for the analytical limit of detection (LoD) of this assay.
The limit of detection is defined as the lowest number of colony forming units (CFU) per sample that can be reproducibly distinguished
from negative samples with 95% confidence. The analytical LoD was determined by testing 20 replicates of different concentrations of
M. tuberculosis cells spiked into negative clinical sputum samples. Under the conditions of the study, results indicate that the LoD point
estimate for M. tuberculosis is 131 CFU/mL with a 95% confidence interval ranging from 106.2 CFU to 176.4 CFU. The estimate and
confidence levels were determined using logistic regression with data (number of positives per number of tests at each level) taken at
different concentrations.

The confidence intervals were determined using the maximum likelihood estimates on the logistic model parameters using the large
sample variance-covariance matrix.
Analytical Specificity (Exclusivity)

Cultures of 18 nontuberculosis mycobacteria, NTM (formerly MOTT), strains were tested with the Xpert MTB/RIF assay. Two or
more replicates of each isolate were spiked into negative sputum samples and tested at a concentration of 10¢ CFU/mL.

Table 4. NTM strains tested for specificity

NTM Strains Tested (10¢ cfu/mL)
1 M. avium, SmT Mc2, 2500 10 M. genevenses, #51233
2 M. avium, SmD Mc2, 2501 i M. xenopi, #2278
3 M. intracellular, #35790 12 M. szulgai, Cap E9-1997
4 M. intracellular, #35776 13 M. celatum, #51131
5 M. kansasii, #35776 14 M. marinum, Cap E1o
6 M. scrofulaceum, Cap E5-1985 15 M. simiae, #25275
7 M. malmoense, #29571 16 M. asiaticum, E1-1985
8 M. fortuitum, #35754 17 M. thermoresistable, e22-1985
9 M. chelonae, #35749 18 M. flavescens, PoH 193D

Under the conditions of the study, all of the NTM isolates were reported MTB negative.

Additionally, in order to determine if high concentrations of NTM would interfere with the detection of low levels of TB, the strains
listed in Table 5 were mixed with the TB strain H37Rv in sputum to a final concentration of 10° cfu/mL NTM and 200 cfu/mL
H37Rw.

Table 5. NTM strains tested for ability to interfere with TB detection

Strains Tested
M. avium, SmT Mc2, 2500
M. avium, SmD Mc2, 2501
M. intracellular, #35790
M. intracellular, #35776
M. kansasii, #35776

M. malmoense, #29571

Five of the six strains did not interfere in the detection of 200 cfu/mL of M. fuberculosis; thus, the signals were the same as H37Rv
alone. The sixth, M. malmoense, produced a weak interference at 10° cfu/mL but none at 10° cfu/mL or lower. Therefore, there is no
interference in the detection of M. fuberculosis even with 10° cfu/mL of NTM.

Non-mycobacterial organisms (n = 61) that represent a wide-range of pathogens, common contaminants and microflora commonly

present in sputum or the mouth were tested at a concentration of 10° copies per final reaction volume. All organisms were correctly

identified as MTB-negative by the Xpert MTB/RIF assay. Positive and negative controls were included in the study. The specificity
was 100%.
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Species/Strains tested for Specificity

Table 6. Species/Strains tested for specificity

Acinetobacter baumanii

Haemophilus parahemolyticus

Shigella boydii

Acinetobacter calcoaceticus

Haemophilus parainfluenzae

Shigella flexneri

Actinomyces meyeri

Klebsiella pneumoniae

Staphylococcus aureus

Bacillus cereus

Legionella pneumophila

Staphylococcus capitis

Bacillus subtilis

Leuconostoc mesenteroides

Staphylococcus epidermidis

Bordetella parapertussis

Listeria grayi

Staphylococcus haemolyticus

Campylobacter jejuni

Moraxella catarrhalis

Staphylococcus hominis

Candida albicans

Morganella morganii

Stenotrophomonas maltophilia

Citrobacter freundii

Mycoplasma pneumoniae

Streptococcus equi

Corynebacterium pseudodiptheriticum

Neisseria gonorrhoeae

Streptococcus pyogenes

Corynebacterium xerosis

Neisseria lactamica

Streptococcus agalactiae

Cryptococcus neoformans

Neisseria meningitidis

Streptococcus constellatus

Enterobacter aerogenes

Neisseria mucosa

Streptococcus mitis

Enterobacter cloacae

Peptostreptococcus anaerobius

Stl’eptOCOCCUS mutans

Enterococcus avium

Porphyromonas gingivalis

Streptococcus pneumoniae

Enterococcus faecalis

Prevotella melaninogenica

Streptococcus uberis

Enterococcus faecium

Propionibacterium acnes

Veillonella parvula

Escherichia coli (Strain type 2)

Proteus mirabilis

Escherichia coli O157H7 (Strain type 1)

Pseudomonas aeruginosa

Fusobacterium nucleatum

Salmonella typhi

Haemophilus influenzae

Serratia marcescens

Analytical Inclusivity

DNA samples from a total of 79 MTB strains were tested on the GX using an Xpert MTB/RIF protocol modified for DNA testing.
The final reaction components and PCR cycling conditions were unchanged from the protocol designed for patient sample testing.
Seventy of the strains were from the WHO/TDR collection and 9 from the laboratory collection at the University of Medicine and
Dentistry of New Jersey (UMDN]). Collectively these strains represent isolates from 31 countries and contained 37 rifampicin-resistant
isolates comprised of 13 unique rpoB core region mutations. These include every unique 7poB mutation found in the TDR database.
The negative reactions used water as sample.

The final reaction mixture contained 90 genomic copies of the isolates in 100 pL total volume.

As shown in the table below, the Xpert MTB/RIF correctly detected all MTB strains and correctly identified the rifampicin resistant
isolates.

GeneXpert Result
MTB Positive
RIF RIF not MTB Negative
detected detected

RIF Resistance 37 o 0
MTB +

Reference RIF Sensitive o 42 °

MTB - o] o) 52
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Analytical Inactivation of Mycobacteria in sputum samples

The disinfection capability of the Xpert MTB/RIF sample reagent was determined using a standardized quantitative tuberculocidal
culture method. Samples of sputum were spiked with a high concentration of viable M. ovis, mixed with sample reagent at a ratio of
2:1, and incubated for 15 minutes. Following incubation the sample reagent/sputum mixture was neutralized by dilution and filtration
and then cultured. The viability of the M. bovis organisms from the treated sputum was reduced by at least 6 logs relative to the un-
treated control.

Each laboratory must determine the effectiveness of the sample reagent disinfection properties using their own standardized methods
and must adhere to recommended biosafety regulations.
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Assistance

For assistance, contact Cepheid using one of the following contact details. Make sure you provide the instrument serial number and
reagent lot ID when you call or email.

North America

For technical support, use the following contact details:

Tel: +1.888.838.3222 Option 2

Email: techsupport@cepheid.com

You can reach Cepheid Technical Support by telephone Monday through Friday, from 6 A.M. to 5 PM. Pacific Time.

European Union

For technical support, use the following contact details:
Tel: +33.563.82.53.19
Email: techsupport@cepheideurope.fr

Other Locations

Contact your local Cepheid representative.
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		Warnings and Precautions

		Specimen Collection and Transport

		1. Rinse the patient’s mouth twice with water.

		2. Unscrew the lid on the sputum collection container.

		3. Have the patient inhale deeply, cough vigorously, and expectorate the material into the sterile screw-capped specimen collection container. Avoid spills or soiling the outside of the container

		4. Secure the lid on the collection device.

		5. Specimens should be held at 2-8 ˚C whenever possible including during transport to the laboratory.

		Procedure - Sputum Sediments

		1. Label each Xpert MTB/RIF cartridge with the sample ID. (Write on the sides of the cartridge or affix ID label.) Note: Do not put the label on the lid of the cartridge or obstruct the existing 2D barcode on the cartridge.

		2. Transfer at least 0.5 mL of the total resuspension pellet to a conical, screw-capped tube for the Xpert MTB/RIF using a sterile transfer pipette. Alternatively, the entire sample may be processed in the original tube.

		3. Store re-suspended sediments at 2-8 ˚C if they are not immediately processed for Xpert MTB/RIF. Do not store for more than 12 hours.

		4. Add 1.5 mL of Xpert MTB/RIF Sample Reagent (SR) to 0.5 mL of resuspended sediment sample using a sterile transfer pipette and shake vigorously 10 - 20 times. Note: One back-and-forth movement is a single shake.

		5. Incubate the specimen for 15 minutes at room temperature. At one point between 5 and 10 minutes of the incubation, again shak...



		Procedure - Expectorated Sputum Samples

		1. Label each Xpert MTB/RIF cartridge with the sample ID. (Write on the sides of the cartridge or affix ID label.) Note: Do not put the label on the lid of the cartridge or obstruct the existing 2D barcode on the cartridge.

		2. Leave specimen in leak-proof sputum collection container.

		3. For each of the samples; unscrew lid of sputum collection container; add Sample Reagent 2:1 (v/v) to sample, replace the lid, and shake vigorously 10 - 20 times. Note: One back-and-forth movement is a single shake.

		4. Incubate for 15 minutes at room temperature. At one point between 5 and 10 minutes of the incubation again shake the specimen...





		Procedure

		Preparing the Cartridge

		1. Using the sterile transfer pipette provided, aspirate the liquefied sample into the transfer pipette until the meniscus is above the minimum mark. Do not process the sample further if there is insufficient volume.

		2. Open the cartridge lid. Transfer sample into the open port of the Xpert MTB/RIF cartridge. See Fig. 1, below. Dispense slowly to minimize the risk of aerosol formation.

		3. Close the cartridge lid. Make sure the lid snaps firmly into place. Remaining liquefied sample may be kept for up to 12 hours at 2 - 8 ºC should repeat testing be required.

		Figure 1. Xpert MTB/RIF cartridge (top view).



		Starting the Test

		1. Turn on the computer, and then turn on the GeneXpert Dx instrument.

		2. On the Windows® desktop, double-click the GeneXpert Dx shortcut icon.

		3. Log on to the GeneXpert Dx System software using your user name and password.

		4. In the GeneXpert Dx System window, click Create Test. The Scan Cartridge Barcode dialog box appears.

		5. Scan the barcode on the Xpert MTB/RIF cartridge. The Create Test window appears. Using the barcode information, the software automatically fills the boxes for the following fields: Select Assay, Reagent Lot ID, Cartridge SN, and Expiration Date.

		6. In the Sample ID box, scan or type the sample ID. Make sure you type the correct sample ID. The sample ID is associated with the test results and is shown in the “View Results” window and all the reports.

		7. Click Start Test. In the dialog box that appears, type your password.

		8. Open the instrument module door with the blinking green light and load the cartridge.

		9. Close the door. The test starts and the green light stops blinking. When the test is finished, the light turns off.

		10. Wait until the system releases the door lock at the end of the run, then open the module door and remove the cartridge.

		11. Dispose of used cartridges in the appropriate specimen waste containers according to your institution’s standard practices.



		Viewing and Printing Results



		Quality Control

		Figure 2. GeneXpert Dx System-Privileged User View Results window, MTB Detected Low, Rif Resistance DETECTED

		Figure 3. GeneXpert DX System-Privileged User View Results window, MTB Detected Medium, Rif Resistance NOT DETECTED

		Figure 4. GeneXpert Dx System-Privileged User View Results window, MTB NOT DETECTED
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		MTB Detected
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		INVALID

		ERROR
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		Table 3. Performance Characteristics of Xpert MTB/RIF compared to Drug Susceptibility Testing for Rifampicin (RIF)
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		Analytical Inactivation of Mycobacteria in sputum samples
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