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Intended Use

The therascreen® KRAS RGQ PCR Kit is a realime qualitative PCR assay for the detection of 7
somatic mutations in codons 12 and 13 of the human KRAS oncogene using the Rotor-Gene Q
MDx 5plex HRM instrument. The kit is intended for use with DNA extracted from formalin-fixed
paraffin embedded (FFPE) samples of colorectal cancer (CRC) or non-small cell lung cancer
(NSCLC) samples acquired by resection (RES), core needle biopsy (CNB), or fine needle
aspiration (FNA).

Somatic mutations in the KRAS gene are potential predictive biomarkers of resistance to
human epidermal growth factor receptor (EGFR) directed therapies such as panitumumab and
cetuximab for the treatment of CRC. The therascreen KRAS RGQ PCR Kit is also intended to
aid in the identification of NSCLC patients for treatment with sotorasib (LUMYKRAS®) based
on a KRAS G12C mutation detected result.

Somatic mutations in the KRAS gene may also be indicated as a potential predictive

biomarker to make treatment decisions for other NSCLC therapies.

The patient’s mutation status will be considered by a clinician alongside other disease factors
to make a therapy decision. No treatment decision for cancer patients should be based on

KRAS mutation status alone.

The therascreen KRAS RGQ PCR Kit is not intended to diagnose CRC, NSCLC, or any other

disease.

The therascreen KRAS RGQ PCR Kit is an in vitro diagnostic medical device.
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Intended User

The therascreen KRAS RGQ PCR Kit is to be used by trained personnel in a professional

laboratory environment.
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Summary and Explanation

Mutations in the KRAS oncogene are frequently found in human cancers (1-4). Using ARMS®
(Allele Refractory Mutation System) and Scorpions® technologies (5, 6), the therascreen
KRAS RGQ PCR Kit enables the detection of 7 mutations in codons 12 and 13 of the KRAS
oncogene against a background of wild-type genomic DNA (Table 1). Based on data in the
COSMIC database (2015 v72), the 7 mutations detected by the therascreen KRAS RGQ
PCR Kit account for >95% of all reported KRAS mutations in CRC patients and >88% of all
reported mutations in NSCLC patients (7).

Table 1. List of mutations and COSMIC identities*

Mutation Base change COSMIC ID*
GLYT2ALA (G12A) GGT>GCT 522
GLY12ASP (G12D) GGT>GAT 521
GLYT12ARG (G12R) GGT>CGT 518
GLY12CYS (G12C) GGT>TGT 516
GLY12SER (G129) GGT>AGT 517
GLY12VAL (G12V) GGT>GTT 520
GLY13ASP (G13D) GGC>GAC 532

* COSMIC IDs are taken from the Catalog of Somatic Mutations in Cancer (7)

(www.sanger.ac.uk/genetics/CGP/cosmic)

The test is highly specific and sensitive, enabling detection of a low percentage of mutant
DNA against a background of wild-type DNA. If there are sufficient copies of DNA, detection
of 0.8% mutant in a background of wild-type genomic DNA is possible.
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The therascreen KRAS RGQ PCR Kit is used in a polymerase chain reaction (PCR) procedure.
The benefit of this kit is that it is highly specific to the target and is fast and efficient with no

subjectivity in the determination of the results.

Principle of the Procedure

The therascreen KRAS RGQ PCR Kit utilises 2 technologies — ARMS and Scorpions — for

detection of mutations in realtime PCR.

The therascreen KRAS RGQ PCR Kit provides eight separate PCR amplification reactions:
seven mutation specific reactions in codons 12 and 13 of exon 2 of the KRAS oncogene and

a wild type control in exon 4. The principal components of the kit are explained below.

Mutation reaction mixes

Each reaction mix uses a mutation-specific ARMS primer to selectively amplify the mutated

DNA and then a Scorpions primer to detect the amplification product.

ARMS

Allele-specific amplification is achieved by ARMS which exploits the ability of Tag DNA
polymerase to distinguish between a matched and a mismatched base at the 3' end of a PCR
primer. When the primer is fully matched, the amplification proceeds with full efficiency.
When the 3' base is mismatched, only low-level background amplification may occur.
Therefore, a mutated sequence is selectively amplified even in samples where the majority of

the DNA does not carry the mutation.

Scorpions

Detection of amplification is performed using Scorpions. Scorpions are bifunctional molecules

containing a PCR primer covalently linked to a probe. The probe incorporates the fluorophore
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carboxyfluorescein (FAM™) and a quencher. The latter quenches the fluorescence of the
fluorophore. When the probe binds to the ARMS amplicon during PCR, the fluorophore and

quencher become separated, leading to a detectable increase in fluorescence.

Kit format

The therascreen KRAS RGQ PCR Kit contains 8 assays:

* 1 control assay (Control Reaction Mix [CTRL])
* 7 mutation assays (12ALA, 12ASP, 12ARG, 12CYS, 12SER, 12VAL, 13ASP)

Reaction mixes are duplex, containing FAM-labelled reagents to detect targets and a HEX™-
labelled reagents to detect internal controls. The reaction mixes and positive control reagents

contain Tris EDTA buffer, and the positive control contains the carrier Poly A RNA.

Assays

The therascreen KRAS RGQ PCR Kit comprises a 2-step procedure. In the first step, the control
assay is performed to assess the total amplifiable KRAS DNA in a sample. In the second step,
both the mutation and the control assays are performed to defermine the presence or absence
of mutant DNA.

Control reaction

The CTRL uses a Scorpions primer and an unlabeled primer to amplify a short sequence of
exon 4 of the KRAS gene. The control reaction is used to determine if an appropriate level of
amplifiable DNA is present in the sample and is a factor used in the analytical calculations

that are used to determine mutation status.
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Control assay

The control assay, labelled with FAM, is used to assess the total amplifiable KRAS DNA in a
sample. The control assay amplifies a region of exon 4 of the KRAS gene. The primers and

Scorpion probe are designed to amplify independently of any known KRAS polymorphisms.

Mutation assays

Each mutation assay contains a FAM-labelled Scorpion probe and an ARMS primer, for
discrimination between wild-type DNA and a specific mutant DNA.

Controls

Note: All experimental runs must contain positive and negative controls.

Internal control

Each reaction mix contains an internal control in addition to the target reaction. A failure
indicates that either there may be inhibitors present that could lead to an inaccurate result or
an operator setup error has occurred for that tube. If the internal control failure is due to PCR
inhibition, diluting the sample may reduce the effect of the inhibitors. However, it should be
noted that this also dilutes the target DNA. A tube of water for sample dilution (Dil.) is
provided with the kit. Sample dilution must be performed using the water for sample dilution

(Dil.).

Positive control

Each run must contain a positive control in tubes 1-5. The therascreen KRAS RGQ PCR Kit
contains a KRAS Positive Control (PC) to be used as the template in the positive control
reaction. The positive control results are assessed to ensure that the kit performs within the

stated acceptance criteria.
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Negative control

Each run must contain a negative control (No Template Control) in tubes 9-13. The
therascreen KRAS RGQ PCR Kit contains Water for NTC (NTC) to be used as the template for
the No Template Control. The No Template Control is used to assess any potential
contamination during the run setup and to assess the performance of the internal control

reaction.

Sample assessment

The Control Reaction Mix (CTRL) supplied with the therascreen KRAS RGQ PCR Kit is used to
assess the total amplifiable KRAS DNA in a sample. The control assay amplifies a region of
exon 4 of the KRAS gene. It is recommended to set up samples with only the control assay
using the KRAS Positive Control (PC) as a positive control and Water for NTC as the No

Template Control.

Platform and software

The therascreen KRAS RGQ PCR Kit is specifically designed to be used with the Rotor-Gene Q
MDx 5plex HRM instrument. The Rotor-Gene Q Software and the therascreen KRAS Assay

Package is available for web download at www.qiagen.com or separately on CD.

* Refer to "Materials Required but not Provided" on page 13, for compatible RGQ software
and Rotor-Gene AssayManager versions.

* Refer to the instrument user manual for information concerning the instrument.

* To minimise flags for the controls and samples, strict compliance to the therascreen
KRAS RGQ PCRKit Instructions for Use guidance should be followed with respect to
placement of the Rotor-Gene Q MDx 5Splex HRM instrument according to Installation

Procedures and site requirements.
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¢ Refer to Appendix 2 B: Installation of the Rotor-Gene Q therascreen KRAS Assay Package,

for instructions on installing the Rotor-Gene Q therascreen KRAS Assay Package.

The Rotor-Gene Q MDx 5plex HRM instrument must be maintained according to the

requirements in the instrument user manual. Refer to the user manual for information

concerning the instrument.
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Materials Provided

Kit contents

therascreen KRAS RGQ PCR Kit (24)
Catalogue no. 874011
Number of preps 24
Colour Identity Tube identification Volume
Red Control Reaction Mix 1 CTRL 2 x 600 plL
Purple 12ALA Reaction Mix 2 12ALA 600 plL
Orange 12ASP Reaction Mix 3 12ASP 600 pL
Pink 12ARG Reaction Mix 4 12ARG 600 pL
Green 12CYS Reaction Mix 5 12CYS 600 plL
Yellow 12SER Reaction Mix 6 12SER 600 pL
Grey 12VAL Reaction Mix 7 12VAL 600 pL
Blue 13ASP Reaction Mix 8 13ASP 600 pL
Beige KRAS Positive Control 9 PC 250 pL
Mint Taq DNA Polymerase Taq 80 pL
White Water for NTC NTC 1.9 mlL
White Water for Sample Dilution Dil. 1.9 mL

therascreen KRAS RGQ PCR Kit Instructions for Use (English) 1

12 therascreen KRAS RGQ PCR Kit Instructions for Use, R7 | 05/2026



Materials Required but not Provided

When working with chemicals, always wear a suitable lab coat, disposable gloves, and
protective goggles. For more information, please consult the appropriate safety data sheets
(SDSs).  These are available online in  convenient and compact PDF at
www.qiagen.com/safety where you can find, view, and print the SDS for each QIAGEN kit

and kit component.

Make sure that instruments have been checked and calibrated according to the manufacturer’s

recommendations.

0.1 mL Strip Tubes and Caps, for use with 72-well rotor (QIAGEN, cat. no. 981103 or
981109)

¢ Fresh scalpel, razor blade, or similar sharp bladed instrument

¢ Nuclease-free microcentrifuge tubes for preparing master mixes
« Sterile pipette tips with aerosol barriers

 Permanent marker

* Rotor-Gene Q MDx 5plex HRM instrument with fluorescence channels for Cycling Green

and Cycling Yellow (detection of FAM and HEX, respectively)

* Rotor-Gene Q Software version 2.3.5 or later with the KRAS Assay Package version 3.0.3

installed for automated mutation detection)

Note: The Rotor-Gene Q software can be used without the KRAS Assay Package for

manual mutation detection. See 129.

¢ Lloading Block 72 x 0.1 mlL Tubes, aluminum block for manual reaction setup (QIAGEN,
cat. no. 2018901)

¢ Dedicated pipettes (adjustable) for sample preparation
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Dedicated pipettes (adjustable) for PCR master mix preparation
Dedicated pipettes (adjustable) for dispensing of template DNA

Thermomixer, heated orbital incubator, heating block, or water bath capable of incubation

at 56°C, 70°C, and 90°C

Benchtop centrifuge with rotor for 1.5 mL tubes

Benchtop vortexer

QIAamp DSP DNA FFPE Tissue Kit (QIAGEN, cat. no. 60404; see 22 and 23.
° Xylene
o Ethanol (96-100%)"

*Do not use denatured alcohol, which contains other substances such as methanol or methylethylketone.
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Warnings and Precautions

For in vitro diagnostic use
For use with Rotor-Gene Q MDx 5plex HRM instrument

For use with QlAamp DSP DNA FFPE Tissue Kit

Safety information

When working with chemicals, always wear a suvitable lab coat, disposable gloves, and
protective goggles. For more information, please consult the appropriate safety data sheets
(SDSs). These are available online in convenient and compact PDF at
www.giagen.com/safety where you can find, view, and print the SDS for each QIAGEN kit

and kit component.

General precautions

The user should always pay attention to the following when using the therascreen KRAS RGQ
PCR Kit:
o The fest is for use with formalin-fixed, paraffin-embedded tissue specimens.

* All chemicals and biological materials are potentially hazardous. Specimens and samples

are potentially infectious and must be treated as biohazardous materials.
« Discard sample and assay waste according to your local safety procedures.

* Reagents for the therascreen KRAS RGQ PCRKit are diluted optimally. Do not dilute
reagents further as this may result in a loss of performance. Do not use reaction volumes

(reaction mix plus sample) of less than 25 pL.
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All reagents in the therascreen KRAS RGQ PCR Kit are formulated specifically for use with
the tests provided in the kit.

All reagents supplied in the therascreen KRAS RGQ PCR Kit are intended to be used solely
with the other reagents supplied in the therascreen KRAS RGQ PCR Kit. Do not substitute
the reagents in the therascreen KRAS RGQ PCR Kits as this may affect performance.

Only use Tag DNA polymerase (tube Tagq) that is provided in the therascreen KRAS RGQ
PCR Kit. Do not substitute with Tag DNA polymerase from other kits of the same or any
other type, or with Tag DNA polymerase from another supplier.

Do not use expired or incorrectly stored components.

To minimise flags for the controls and samples, strict compliance to the therascreen
KRAS RGQ PCR Kit Instructions for Use guidance should be followed, including but not

limited to:

o Correct reagent mixing is required and must be ensured at each mixing step during the

assay setup.

© Placement of the Rotor-Gene Q MDx 5plex HRM instrument according to the

Installation Procedures and site requirements.

Note: Use extreme caution to prevent contamination of the control and reaction mix reagents

with the synthetic materials that are contained in the positive control reagent.

Note: Use individual, dedicated pipets for sefting up reaction mixes and adding positive

control reagents.

Note: Perform preparation and dispensing of reaction mixes in an area separate from the one

used for the addition of the positive control.

Note: Do not open the Rotor-Gene Q MDx 5plex HRMinstrument until the run has finished.

Note: Do not open the Rotor-Gene Q tubes after the run has finished.
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Note: Caution must be observed to ensure correct sample testing with emphasis to wrong

sample entry, loading error, and pipetting error.

The following hazard and precautionary statements apply to components of the therascreen
KRAS RGQ PCR Kit.

Contains: Ethoxylated nonylphenol. Harmful to aquatic life with long lasting effects. Avoid
release to the environment. Wear protective gloves/ protective clothing/ eye protection/
face protection. Dispose of contents/ container to an approved waste disposal plant.

Taq DNA Polymerase
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Reagent Storage and Handling

The therascreen KRAS RGQ PCR Kit is shipped on dry ice and must be frozen on arrival. If any
component of the therascreen KRAS RGQ PCR Kit is not frozen on arrival, the outer packaging
has been opened during transit, or the shipment does not contain a packing note, or the
reagents, or if a physical handbook is required, please contact one of the QIAGEN Technical

Service Departments or local distributors (see back cover or visit www.qiagen.com).

The therascreen KRAS RGQ PCR Kit must be stored immediately upon receipt at -30 to -15°C
in a constant-temperature freezer and protected from light. As with all fluorescently labelled
molecules, Scorpions must be protected from light to avoid photo bleaching and loss of

performance.

When stored under the recommended storage conditions in the original packaging, the
therascreen KRAS RGQ PCR Kit is stable until the stated expiration date. Repeated thawing

and freezing should be avoided. Do not exceed a maximum of 6 freeze—thaw cycles.
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Specimen Collection, Preparation for Analysis,
and Storage

Note: All samples must be treated as potentially infectious material.

Sample material must be human genomic DNA exiracted from FFPE tissue. Specimens must be

transported according to standard pathology methodology to ensure specimen quality.

Tumour samples are heterogeneous and data from a sample of tumour may not be concordant
with other sections from the same tumour. Tumour samples may also contain non-tumour tissue.
DNA from non-tumour tissue would not be expected to contain mutations detected by the
therascreen KRAS RGQ PCR Kit.

Preparation of tissue samples for DNA extraction from CRC tissue

 Using standard materials and methods, fix the tissue specimen in 10% neutral buffered
formalin (NBF), and embed the tissue specimen in paraffin. Using a microtome, cut 5 pm

serial sections from the paraffin block and mount them on glass slides.

* A trained individual (e.g., a pathologist) must assess a Haematoxylin & Eosin (H&E)-
stained section for tumour content and area determination. Mark the stained slide to

distinguish tumour from normal tissue. Use serial sections for DNA extraction.
¢ Use sections with >20% tumour content by area for processing without macrodissection.

e For sections that are <20% tumour content by area, macrodissect one or more sections.

Discard the non-tumour tissue.

« For sections that are <4 mmZ2 in area, process 2 or more sections to increase the total
tumour area fo at least 4 mmZ2 (applies to samples both with and without macrodissection).

If macrodissection was performed, discard the non-tumour tissue.
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Scrape excess paraffin away from the tissue using a fresh scalpel, razor blade, or similar

sharp bladed instrument.

Note: If macrodissection was performed, use dry scalpel, razor blade, or similar sharp

bladed instrument. Do not perform this step in a laminar flow or fume hood.

Scrape the tumour tissue from the sections into labelled microcentrifuge tubes using a fresh

scalpel, razor blade, or similar sharp bladed instrument for each sample.

Label, handle, and store tumour specimens, blocks, slides, samples, and microcentrifuge

tubes ready for exiraction in a controlled manner.

Preparation of tissue samples for DNA extraction from NSCLC tissue

20

Using standard materials and methods, fix the tissue specimen in 10% NBF, and embed
the tissue specimen in paraffin. Using a microtome, cut 5 pm serial sections from the

paraffin block and mount them on glass slides.

Use a trained individual (e.g., a pathologist) to assess a Haematoxylin & Eosin (H&E)-
stained section for tumour content and area determination. Mark the stained slide to

distinguish tumour from normal tissue. Use serial sections for DNA extraction.

Scrape excess paraffin away from the tissue using a fresh scalpel, razor blade, or similar

sharp bladed instrument.

Note: Use dry scalpels, razor blade, or similar sharp bladed instrument. Do not perform

this step in a laminar flow or fume hood.

Scrape the tumour tissue from the sections into labelled microcentrifuge tubes using a fresh

scalpel, razor blade, or similar sharp bladed instrument for each sample.

Label, handle, and store tumour specimens, blocks, slides, samples, and microcentrifuge

tubes ready for extraction in a controlled manner.
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Specimen storage

Store CRC FFPE blocks and slides at room temperature. Slides may be stored in the dark at

ambient temperature for up to 4 weeks prior to DNA extraction.

Store NSCLC FFPE blocks and slides in the dark at room temperature. NSCLC resection and
core needle biopsy slides may be stored at room temperature for up to 70 weeks prior to DNA
extraction. NSCLC fine needle aspirate slides may be stored at room temperature for up to 56

weeks prior to DNA extraction.

Genomic DNA may be stored at 2-8°C for 1 week post extraction, then at =25 to —=15°C up

to 8 weeks before use.
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Protocol: DNA Extraction

DNA extraction for CRC samples

Use the QlAamp DSP DNA FFPE Tissue Kit (QIAGEN, cat. no. 60404) with the modifications
to the protocol described below for purifying genomic DNA from samples prepared from FFPE
CRC specimens.

Note: The therascreen KRAS RGQ PCR Kit has been validated using DNA extracted using the
QlAamp DSP DNA FFPE Tissue Kit. Do not use any other DNA extraction product.

Carry out the DNA extraction according to the instructions in the QlAamp DSP DNA FFPE
Tissue Kit Handbook noting the following:

¢ See the QlAamp DSP DNA FFPE Tissue Kit Handbook for preparation of specimens prior to
DNA extraction.
* The QlAamp DSP DNA FFPE Tissue Kit must be used manually only.

* Use only the xylene/ethanol method for deparaffinization, as described in the QlAamp
DSP DNA FFPE Tissue Kit Handbook.

« Use molecular biology grade ethanol for all required steps.”

e Use 1 x 5 pm section per extraction (unless the section has <20% tumour content or is <4
mmZ2 in area; see "Preparation of fissue samples for DNA extraction from CRC tissue " on

page 19 for more detail).

* Proteinase K digestion (as described in the QIAamp DSP DNA FFPE Tissue Kit Handbook)

must be performed for 1 hour.

*Do not use denatured alcohol, which contains other substances such as methanol or methylethylketone.
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* The samples must be eluted using 200 pL elution buffer (Buffer ATE) from the QlAamp
DSP DNA FFPE Tissue Kit.

Note: Store genomic DNA at 2-8°C for 1 week post-exiraction, and then at =25 to -15°C

for up to 8 weeks before use.

DNA extraction for NSCLC samples

Use the QlAamp DSP DNA FFPE Tissue Kit (QIAGEN, cat. no. 60404) with the modifications
to the protocol described below for purifying genomic DNA from samples prepared from FFPE
NSCLC specimens.

Note: The therascreen KRAS RGQ PCR Kit has been validated using DNA extracted using the
QlAamp DSP DNA FFPE Tissue Kit. Do not use any other DNA extraction product.

Carry out the DNA extraction according to instructions in the QlAamp DSP DNA FFPE Tissue
Kit Handbook noting the following:

* Use only the xylene/ethanol method for deparaffinization, as described in the QlAamp
DSP DNA FFPE Tissue Handbook.

 Use molecular biology grade ethanol for all required steps. *

e Use 2 x 5 pm sections per extraction.

* The QlAamp DSP DNA FFPE Tissue Kit must be used manually only.

¢ Proteinase K digestion (as described in the QIAamp DSP DNA FFPE Tissue Kit Handbook)

must be performed for 1 hour.

e Add 60 pl elution buffer (ATE) from the QIAamp DSP DNA FFPE Tissue Kit and incubate for

2.5 minutes at room temperature.

¢ Centrifuge at full speed for 1 minute.
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e Add a further 60 pL elution buffer (ATE) from the QIAamp DSP DNA FFPE Tissue Kit and

incubate for 2.5 minutes at room temperature.
¢ Centrifuge at full speed for 1 minute.

Note: Store genomic DNA at 2-8°C for 1 week post-extraction, and then at =25 to =15°C

for up to 8 weeks before use.
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Protocol: DNA Sample Assessment

This protocol is used to assess the total amplifiable DNA in samples using the therascreen

KRAS QC Locked Template (Assay Package) for automated sample assessment.

Note: For manual sample assessment, refer to 129.

Important points before starting

Note: DNA sample assessment is not designed to detect the presence of PCR inhibitors as only

the total amplifiable DNA in a sample is assessed using the control reaction.

Note: It is important to use the Control Reaction Mix as described below for this assessment
and not spectrophotometry or other alternative methods. Heavily degraded DNA may not

amplify even though the primers generate short DNA fragments.
e Up to 24 samples can be assessed using the Control Reaction Mix (tube CTRL) available.

¢ Use the CTRL to assess the DNA prior to testing with the mutation assessment assay.

* For efficient use of the reagents in the therascreen KRAS RGQ PCR Kit, batch DNA samples
as far as possible to create full runs. Testing samples individually or in smaller numbers uses

up more reagents and reduces the overall number of samples that can be tested with a
single therascreen KRAS RGQ PCR Kit.

* Do not vortex the Tag DNA polymerase (tube Taqg) or any mix containing Tag DNA

polymerase, as this may inactivate the enzyme.

* Pipet Tag DNA polymerase by carefully placing the pipette tip just under the liquid surface

to avoid the tip being coated in excess enzyme.

* To minimise flags for the controls, strict compliance to the therascreen KRAS RGQ PCR Kit
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Instructions for Use is required with respect to correct reagent mixing and must be ensured

at each mixing step during the assay setup.

Things to do before starting

Make sure that the Rotor-Gene Q therascreen KRAS Assay Package software
corresponding to the Rotor-Gene software version is installed before first use of the Rotor-
Gene Q MDx 5plex HRM instrument (see Appendix 2 B: Installation of the Rotor-Gene Q
therascreen KRAS Assay Package).

Before each use, all reagents need to be thawed completely for a minimum of 1 hour at
room temperature (15-25°C), mixed by inverting 10 times , and centrifuged briefly to
collect the contents at the bottom of the tube. Correct reagent mixing must be ensured

during assay setup.
Ensure samples are completely thawed prior fo use.

Make sure that Tag DNA polymerase (tube Taq) is at room temperature (15-25°C) before
each use. Centrifuge the tube briefly to collect the enzyme at the bottom of the tube.

Procedure

1.

26

Completely thaw the control reaction mix (tube CTRL), nuclease-free water for No
Template Control (NTC), and KRAS Positive Control (PC) at room temperature (15-25°C)

for a minimum of 1 hour.

The times for thawing reagents, PCR setup, and storage before starting the run are
indicated in Table 2.
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Table 2. Thawing time, PCR setup times, and storage temperatures

Thaw time
Storage* temperature after Maximum PCR setup and
Minimum Maximum PCR setup storage time
1 hour 4.5 hours Room temperature 15-25°C 7 hours
1 hour 4.5 hours 2-8°C 18 hours

* Storage refers to the time between completion of PCR setup and start of the PCR run on the Rotor-Gene Q MDx
5plex HRM instrument.

Note: PCR setup is to be performed at room temperature.

Note: Bring Tag DNA polymerase (tube Taq) to room temperature (15-25°C) at the same
time as the other reagents (see 18). Centrifuge the tube briefly to collect the enzyme at the

bottom of the tube.

Mix the thawed reagents by inverting each tube 10 times to avoid localised
concentrations of salts, then centrifuge briefly to collect the contents at the bottom of the
tube. Samples should also be mixed by inverting them 10 times and then centrifuged

briefly to collect the contents at the bottom of the sample tube.

Note: Do not vortex the Tag DNA polymerase (Tag) or any mix containing Tag, as this

may inactivate the enzyme.
Note: Correct reagent mixing must be ensured during assay setup.

Prepare sufficient master mixes (Control Reaction Mix [CTRL] plus Tag DNA polymerase

[Taq]) according to the volumes in Table 3 for the following:
 All the DNA samples
» 1 KRAS Positive Control (PC) reaction
* 1 nuclease-free water for No Template Control (NTC) reaction

1 extra sample to allow sufficient overage for the PCR setup
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The control assay master mix contains all of the components needed for the PCR, except
the sample.

Table 3. Preparation of Control assay master mix

Component Volume

Control Reaction Mix (CTRL) 19.76 pLx (n+1)*
Taq DNA polymerase (Tag) 0.24 pLx (n+ 1)*
Total volume 20 pL/reaction

* n = Number of reactions (samples plus controls).

Prepare enough master mix for an extra sample (n+1) to allow for sufficient overage for the PCR setup. The value
n should not exceed 24 (plus controls) as 24 is the maximum number of samples which can fit on a run.

Note: When preparing the master mix, the required volume of the Control Reaction Mix

(CTRL) is added to the relevant tube first and the Taq DNA polymerase (Taq) is added last.

Note: Pipet Tag DNA polymerase by carefully placing the pipet fip just under the liquid
surface to avoid the tip being coated in excess enzyme.

4. Place the appropriate number of PCR 4-strip tubes (each strip has 4 tubes) in the loading
block according to the layout in Table 4. Do not cap the tubes.

Note: Leave the caps in the plastic container until required.

Table 4. Run layout in the loading block for DNA sample assessment

Assay

Control 1 (PC) 9 17 25 - - - - -
Control 2(NTC) 10 18 26 - - _ _ _
Control 3 11 19 - - - - - -
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Assay

Control 4 12 20 - - - - - -
Control 5 13 21 - - - - - -
Control 6 14 22 - - - - - -
Control 7 15 23 - - - - - -
Control 8 16 24 - - - - - -

* Numbers denote positions in the loading block and indicate final rotor position.
Set a pipette to a volume lower than the total volume of the reaction master mix and mix
thoroughly by fully aspirating up and down 10 times.
Note: Correct reagent mixing must be ensured during assay setup.
Immediately add 20 pl master mix to each PCR strip tube.

Note: See Table 4 for the tube layout. For DNA sample assessment, control assay master
mix should be added to one PC tube, one NTC tube, and one tube for each DNA sample.

Immediately add 5 pl of nuclease-free water for No Template Control (NTC) to the NTC
tube (tube position 2) and cap the tube.

Add 5 pL of each DNA sample to the sample tubes (tube positions 3-26) and cap the

tubes.
Add 5 pL of KRAS Positive Control (PC) to the PC tube (tube position 1) and cap the tube.

Note: Each tube should contain a total reaction volume of 25 pl (20 pl of master mix

prepared in Table 3, plus 5 plL of NTC/sample/PC).

Using a permanent marker, mark the lids of the first tubes in the lowest numerical position
in each PCR 4-strip tube (e.g., positions 1, 5, and 9, efc.) to show the orientation to load
the tubes info the 72-well rotor of the Rotor-Gene Q MDx 5plex HRM instrument.
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11.

13.

15.

30

Invert capped tubes 4 times to mix the sample and reaction mix.
Note: Correct reagent mixing must be ensured during assay setup.

Place all PCR 4 strip tubes into the appropriate positions of the 72-well rotor according to

the run layout (Table 4) using the marks for orientation.

Note: If the rotor is not fully occupied, all unused positions on the rotor must be filled with
a capped, empty tube. This ensures that the thermal efficiency of the Rotor-Gene Q MDx

5plex HRM instrument is maintained.

Place the 72-well rotor into the Rotor-Gene Q MDx 5plex HRM instrument. Ensure that the
locking ring (supplied with the Rotor-Gene Q MDx 5plex HRM instrument) is placed on top

of the rotor to secure the tubes during the run.

Double-click the therascreen KRAS Locked Template icon on the desktop of the laptop
connected to the Rotor-Gene Q MDx 5plex HRM instrument (Figure 1) to start the Rotor
Gene Q software.

o @
~ 900

&
LOCraSCreen)
IKRASIGHOE

UGCKED]

sk

Figure 1. The therascreen KRAS QC Locked Template icon.

The Setup tab appears as the default (Figure 2). Ensure that the locking ring is properly
attached and check the Locking Ring Attached box. Close the lid of the Rotor-Gene Q
MDx 5plex HRM instrument.
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Figure 2. The Setup tab and Locking Ring Attached box. 1 = Setup tab, 2 = Locking Ring Attached box.

16. Enter the run ID in the Run ID field according to your local naming convention.

17. Enter the sample name in the Sample Name field according to your local naming

convention and press the Return key.

This will add the sample name to the sample list below and assign the sample a Sample ID

(1, 2, 3, etc.). In addition, the Layout of the pipetting adapterpanel on the right side will

update to include the sample name (Figure 3).

Alternatively, sample names stored in the *.smp (Rotor-Gene Q sample file) or *.

(comma separated values) format can be imported using the Import Samples button.

Sample names will be populated automatically using this method.
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Note: In the Layout of the pipetting adapter panel, check that addition of the sample name
has been highlighted by a change in color and that the sample name is in the sample

position (Figure 3).

Note: Sample names with more than 8 characters may not completely display in the

Layout of the pipetting adapter panel.

Figure 3. Entering the Run ID and Sample Name. 1 = Run ID dialog field, 2 = Import Sample button 3 = Sample
Name dialog field, 4 = Sample List, 5 = Layout of the pipetting adapter panel.

18. Repeat step 16 to enter the names of all additional samples (Figure 4).

Note: To edit a sample name, click Sample Name in the sample list and the selected
sample will appear in the Sample Name field. Edit the sample name according to your

local naming convention and press the Return key to update the name.
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Figure 4. Entering additional sample names in the Sample Name field. *1 = Import Sample button, 2 = Sample
Name dialog field and Sample List, 3 = Layout of the pipetting adapter panel with additional sample name.

19. When all sample names have been entered, verify that they are correct. Add any

additional information in the Notes field if necessary, then click Start Run (Figure 5).

Note: If any rotor position is unused, a warning message will appear (Figure 5 and Figure
6) to remind the user that all unused positions on the rotor must be filled with a capped,
empty tube. Check that all unused rotor positions are filled with a capped, empty tube and
click OK to proceed.
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Figure 6. Warning of unused rofor positions.
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20. A Save As dialog box appears. Select an appropriate file name and save the PCR run as

a *.rex run file to the selected location. Click Save (Figure 7).
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Figure 7. Saving the run file. 1 = Save As window, 2 = File name and save as type *.rex file, 3 = Save.

The PCR run starts.
Note: When the run starts, the Run Progress tab will open automatically to show the

temperature frace and remaining run time (Figure 8).

35
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Figure 8. Run Progress tab.

After the run is finished, the Analysis tab will open automatically.

Note: If the Analysis tab fails to open, click the Analysis tab (Figure 9).

Note: An explanation of the calculation method is presented in 64.

36 therascreen KRAS RGQ PCR Kit Instructions for Use, R7 | 05/2026



Son 1 B Pragrens ] E —'I

i) I

Figure 9. Analysis tab and reporting of results. 1 = Analysis tab, 2 = Sample QC Result Table.

Note: Control results will be reported as follows in the Sample QC Result Table (2 in Figure 9).

¢ Run controls (PC and NTC, tube positions 1 and 2, respectively): Valid result is displayed if

results are within acceptable ranges. Otherwise, an Invalid result will appear.

 Sample Control reaction C; >32.00: Invalid result is displayed. Quantity of DNA is not
sufficient for mutation analysis. Retest the sample. If the quantity of DNA is still insufficient,

extract more tumour tissue if available (see 52).
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Protocol: Detection of KRAS Mutations

This protocol is for the defection of KRAS mutations.

Important points before starting

38

A sample can be tested using the KRAS mutation assays once it has passed the sample

assessment.

For efficient use of the therascreen KRAS RGQ PCR Kit, samples must be grouped into
batches of 7 (to fill the 72-well rotor). Smaller batch sizes will mean that fewer samples can
be tested with the therascreen KRAS RGQ PCR Kit.

The sample must be tested using all reaction mixes provided in the therascreen KRAS RGQ
PCR Kit.

Do not vortex the Tag DNA polymerase (tube Tag) or any mix containing Tag DNA

polymerase, as this may inactivate the enzyme.

Pipet Tag DNA polymerase by carefully placing the pipet tip just under the liquid surface to

avoid the tip being coated in excess enzyme.

To minimise flags for the controls and samples, strict compliance to the therascreen
KRAS RGQ PCR Kit Instructions for Use guidance is required with respect to correct reagent

mixing and must be ensured at each mixing step during the assay setup.

Ensure that the correct therascreen KRAS Assay Package software corresponding to the
Rotor-Gene Q software version is installed before first use of the Rotor-Gene Q MDx 5plex
HRM instrument.
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Things to do before starting

* Before each use, all reagents need to be thawed completely for a minimum of 1 hour at

room temperature (15-25°C), mixed by inverting 10 times, and centrifuged briefly to
collect the contents at the bottom of the tube.

Ensure samples are completely thawed prior to use.

Ensure that Tag DNA polymerase (tube Tag) is at room temperature (15-25°C) before
each use. Centrifuge the tube briefly to collect the enzyme at the bottom of the tube. Correct

reagent mixing must be ensured during assay setup.

Procedure

1.

Completely thaw all reaction mix tubes, nuclease-free water for No Template Control
(NTC), and KRAS Positive Control (PC) at room temperature (15-25°C) for a minimum of

1 hour.

The times for thawing reagents, PCR setup, and storage before starting the run are
indicated in Table 5.

Table 5. Thawing time, PCR setup times, and storage temperatures

Thaw time
Storage* temperature Maximum PCR setup and
Minimum Maximum after PCR setup storage time
1 hour 4.5 hours Room temperature 15- 7 hours
25°C
1 hour 4.5 hours 2-8°C 18 hours

* Storage refers to the time between completion of PCR setup and start of the PCR run on the Rotor-Gene Q MDx
5plex HRM instrument.
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Note: PCR setup is to be performed at room temperature. The term “storage” refers to the
time between completion of PCR setup and start of the PCR run on the Rotor-Gene Q MDx
5plex HRM instrument.

Note: Bring Tag DNA polymerase (tube Tag) to room temperature (15-25°C) at the same
time as the other reagents (see 18). Centrifuge the tube briefly to collect the enzyme at the
bottom of the tube.

When the reagents have thawed, mix them by inverting each tube 10 times to avoid
localized concentrations of salts and then centrifuge briefly to collect the contents at the
bottom of the tube. Samples should also be mixed by inverting them 10 times and then

centrifuged briefly to collect the contents at the bottom of the sample tube.
Note: Correct reagent mixing must be ensured during assay setup.

Label 8 Nuclease- free microcentrifuge tubes (not provided) according to each
corresponding reaction mix shown in the table below. Prepare sufficient master mixes
(control or mutation reaction mix [tube CTRL, T2ALA, 12ASP, 12ARG, 12CYS, 12SER,
12VAL, or 13ASP] plus Tag DNA polymerase [Taq]) for the DNA samples, one KRAS
Positive Control (tube PC) reaction, and one nuclease-free water for no template control
(tube NTC) reaction according to the volumes in the table. Include reagents for 1 extra

sample to allow sufficient overage for the PCR setup.

Note: The master mixes contain all of the components needed for PCR except the sample.

Table 6. Master mix and corresponding volume*

Assay and reaction mix tube Volume of reaction mix Volume of Taq DNA polymerase
Control (tube CTRL) 1976 pLx (n+ 1) 0.24 pLx (n+1)
12ALA (tube 12ALA) 19.76 plx (n+ 1) 0.24pLx (n+1)
12ASP (tube 12ASP| 19.76 plx (n+ 1) 0.24pLx (n+1)
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6.

Assay and reaction mix tube Volume of reaction mix Volume of Tag DNA polymerase

12ARG (tube 12ARG) 19.76 plx (n+ 1) 0.24 pLx (n+ 1)
12CYS (tube 12CYS) 19.76 plx (n+ 1) 0.24 pLx (n+ 1)
12SER (tube 12SER) 19.76 plx (n + 1)) 0.24 pLx (n+ 1)
12VAL (fube 12VAL) 19.76 plx (n+ 1) 0.24 pLx (n+ 1)
13ASP (tube 13ASP) 19.76 plx (n+ 1) 0.24 pLx (n+ 1)

* n = number of reactions (samples plus controls).

Prepare enough master mix for 1 extra sample (n + 1) to allow for sufficient overage for the PCR setup. The value
n should not exceed 7 (plus controls) as 7 is the maximum number of samples which can fit on a run.

Note: When preparing the assay master mixes, the required volume of the control or
mutation reaction mix is added to the relevant tube first and the Tag DNA polymerase
(tube Tagq) is added last.

Place the appropriate number of PCR 4-strip tubes (each strip has 4 tubes) in the loading
block according to the layout in Table 7. Numbers denote positions in the loading block

and indicate final rotor position. Do not cap the tubes.
Note: Leave the caps in the plastic container until required.

Set a pipette to a volume lower than the total reaction mix volume and thoroughly mix the

master mixes by fully aspirating up and down 10 times.
Note: Correct reagent mixing must be ensured during assay setup.

For detection of KRAS mutations, assay master mixes should be added to 8 PC tubes, 8
NTC tubes, and 8 tubes for each DNA sample.

Immediately add 20 pL master mix to each appropriate PCR strip tube.
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Note: See Table 7 for the tube layout while setting up the reaction mixes. For detection of
KRAS mutations, master mixes should be added to 8 PC tubes, 8 NTC tubes, and 8 tubes
for each DNA sample.

Table 7. Run layout in the loading block for detection of KRAS mutations

Assay PC NTC 1 2 3 4 5 6 7

CTRL 1* 9 17 25 33 41 49 57 65
12ALA 2 10 18 26 34 42 50 58 66
12ASP 3 11 19 27 35 43 51 59 67
12ARG 4 12 20 28 36 44 52 60 68
12CYS 5 13 21 29 37 45 53 61 69
12SER 6 14 22 30 38 46 54 62 70
12VAL 7 15 23 31 39 47 55 63 71
13ASP 8 16 24 32 40 48 56 64 72

* Numbers denote positions in the loading block and indicate final rotor position.

Immediately add 5 pl of nuclease-free water for No Template Control (NTC) to the NTC
tubes (tube positions 9-16) and cap the tubes.

Add 5 pl of each DNA sample to the sample tubes (tube positions 17-72) and cap the

tubes.

Add 5 pL of KRAS Positive Control (PC) to the PC tubes (tube positions 1-8) and cap the

tubes.

Using a permanent marker, mark the lids of the first tubes in the lowest numerical position
in each PCR 4-strip tube (e.g. positions 1, 5, and 9) to show the orientation to load the
tubes into the 72-well rotor of the Rotor-Gene Q MDx 5plex HRM instrument.
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11.

15.

Invert the capped tubes 4 times to mix the sample and reaction mix.
Note: Correct reagent mixing must be ensured during assay setup.

Place all PCR 4-strip tubes into the appropriate positions of the 72-well rotor according to

the run layout (Table 7) using the marks for orientation.

Note: A maximum of 7 samples can be included in each PCR run. If the rotor is not fully
occupied, all unused positions on the rotor must be filled with a capped, empty tube. This
ensures that the thermal efficiency of the Rotor-Gene Q MDx 5plex HRM instrument is

maintained.

Place the 72-well rotor into the Rotor-Gene Q MDx 5plex HRM instrument. Ensure that the
locking ring (supplied with the Rotor-Gene Q MDx 5plex HRM instrument) is placed on top

of the rotor to secure the tubes during the run.

Double-click the therascreen KRAS Locked Template icon on the desktop of the laptop
connected to the Rotor-Gene Q MDx 5Splex HRM instrument (Figure 10) fo start the Rotor

Gene Q software.

therascreen
KRAS

Locked
Template

Figure 10. The therascreen KRAS Locked Template icon.

The Setup tab appears as the default (Figure 11). Ensure that the locking ring is properly
attached and check the Locking Ring Attached box. Close the lid of the Rotor-Gene Q
MDx 5plex HRM instrument.
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Figure 11. The Setup tab and Locking Ring Attached box. 1 = Setup tab, 2 = Locking Ring Attached box.

16. Enter the run ID in the Run ID field according to your local naming convention.

17. Enter the sample name in the Sample Name field according to your local naming

convention and press the Return key.

This will add the sample name to the sample list below and assign the sample a Sample ID

(1, 2, 3, etc.). In addition, the Layout of the pipetting adapterpanel on the right side will

update to include the sample name (Figure 12).

Alternatively, sample names stored in the *.smp (Rotor-Gene Q sample file) or *.

(comma separated values) format can be imported using the Import Samples button.

Sample names will be populated automatically using this method.

44
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Note: In the Layout of the pipetting adapter panel, check that addition of the sample name
has been highlighted by a change in color and that the sample name is in the sample

position (Figure 12).

Note: Sample names with more than 8 characters may not completely display in the

Layout of the pipetting adapter panel.

Figure 12. Entering the Run ID and Sample Name. 1 = Run ID dialog field, 2 = Import Sample button 3 = Sample
Name dialog field, 4 = Sample List, 5 = Layout of the pipetting adapter panel.

18. Repeat step 16 to enter the names of all additional samples (Figure 13).

Note: To edit a sample name, click Sample Name in the sample list and the selected
sample will appear in the Sample Name field. Edit the sample name according to your

local naming convention and press the Return key to update the name.
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Figure 13. Entering additional sample names in the Sample Name field. *1 = Import Sample button, 2 = Sample
Name dialog field and Sample List, 3 = Layout of the pipetting adapter panel with additional sample name.

19. When all sample names have been entered, verify that they are correct. Add any

additional information in the Notes field if necessary, then click Start Run (Figure 14).

Note: If any rotor position is unused, a warning message will appear (Figure 14 and
Figure 15) to remind the user that all unused positions on the rotor must be filled with a
capped, empty tube. Check that all unused rotor positions are filled with a capped, empty
tube and click OK to proceed.
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Figure 15. Warning of unused rotor positions.
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20. A Save As dialog box appears. Select an appropriate file name and save the PCR run as

a *.rex run file o the selected location. Click Save (Figure 16).
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Figure 16. Saving the run file. 1 = Save As window, 2 = File name and save as type *.rex file, 3 = Save.

The PCR run starts.
Note: When the run starts, the Run Progress tab will open automatically to show the

temperature frace and remaining run time (Figure 17).
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Figure 17. Run Progress tab.

After the run is finished, the Analysis tab will open automatically.

Note: If the Analysis tab fails to open, click the Analysis tab (Figure 18).

Note: An explanation of the calculation method is presented in "Inferpretation of Results" on

page 64.
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Figure 18. Analysis tab and reporting of results. 1 = Analysis tab, 2 = Run Controls, Positive Control panel, 3 = Run
Controls, Negative Control panel, 4 = Sample Result Table, 5 = KRAS Mutation Status column.

Assay results will be reported as follows (Figure 18).

21.

50

Run Controls, Positive Control panel: If the results are within acceptable range, the Positive

Control Status will display Valid, otherwise an Invalid result will appear.

Run Controls, Negative Control panel: If both the NTC and Internal Control results are
within acceptable ranges, the Negative Control Status will display Valid, otherwise an

Invalid result will appear.

Sample Result Table panel: Specific mutations will be reported for the Mutation Positive

samples under the KRAS Mutation Status column.

To generate report files, click Report. The Report Browser window will appear. Select

KRAS Analysis Report under Templates, then click Show (Figure 19).
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Note: Reports can be saved to an alternative location in Web Archives format by clicking

Save As on the top left corner of each report.

B WN

Figure 19. Selecting the KRAS Analysis Report. 1 = Report, 2 = Report Browser window, 3 = KRAS Analysis
Report selection, 4 = Show.

Note for NSCLC samples only: In order to avoid calling of a false G12C (12CYS)
mutation result, sample(s) with the flags listed below must be interpreted as Invalid. For

more information regarding flag interpretation, refer to the interpretation recommendation
actions in Table 9, Table 10, and Table 11.

e SAMPLE_INT_CTRL_EARLY_CT

SAMPLE_POSITIVE_AND_INVALID

SAMPLE_INT_CTRL_FAIL

MUTATION__EARLY_CT

SAMPLE_INVALID_DATA
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Interpretation of Results (Manual)

After the sample assessment run or the mutation analysis run is complete, analyze the data

according to the following procedure.

Software analysis settings

1.

w

52

Open the appropriate file using the Rotor-Gene Q Software version 2.3.5 or later.

If you haven't already named your samples prior to performing the run, click Edit Samples.
Insert the names of your samples in the Name column.

Click Analysis. On the analysis page, click Cycling A. Yellow to view the HEX channel.
Click Named On.

Note: This ensures that empty wells do not feature in the analysis.

Select Dynamic Tube.

Select Linear Scale.

Click Outlier Removal and enter 10% in the NTC Threshold field.

Set the threshold at 0.05 and check the HEX CT values.

On the analysis page, click Cycling A. Green to view the FAM channel.

. Verify that Dynamic Tube is highlighted. Click Linear Scale.

Click Outlier Removal and enter 10% in the NTC Threshold field.
Set the threshold at 0.05 and check the FAM CT values.

To generate report files, click Report. The Report Browser window will appear. Select

KRAS Analysis Report under Templates, then click Show (Figure 20).
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Note: Reports can be saved to an alternative location in Web Archives format by clicking

Save As on the top left corner of each report.

Figure 20. Selecting the KRAS Analysis Report. 1 = Report, 2 = Report Browser window, 3 = KRAS Analysis
Report selection, 4 = Show.

Sample assessment data analysis

Run control analysis

Refer to the Run control analysis flowchart in Figure 21.

* Negative control: To ensure that there is no contamination of the reaction mix, the No
Template Control must not generate a Cy value in the green channel below 40. To ensure

that the plate was set up correctly, the NTC must show amplification of C; 31.91-35.16 in
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the yellow channel. The values specified are within and including those values.

Positive control: The KRAS Positive Control (PC) must give a Cr value of 23.5-29.5 in the
green channel in each of the 8 assays. The values specified are within and including those
values. A value outside this range indicates an assay setup problem and is therefore a run

failure.

Note: Sample data must not be used if either of these two run controls has failed.

Provided that both run controls are valid, each sample Cy value must be within the range of

21

.92-32.00 in the green channel. If the sample is out of this range, the following guidance

is provided.

Sample analysis - control assay

Sample control assay Cr of <21.92: Samples with a control Cy of <21.92 must be diluted
as this represents the lower end of the validated assay range. To detect each mutation at a
low level, overconcentrated samples must be diluted to fall within the above range on the
basis that diluting by half will increase the Cy by 1. If the sample is close to 21.92, dilution
is recommended in order to ensure a result is obtained from the sample test (KRAS mutation
detection) run. Samples should be diluted using the water provided in the kit (Nuclease-
Free Water for Dilution [Dil.]).

Sample control assay Cy of >32: Re-extraction of the sample is recommended as insufficient
starting DNA template will be present to detect all mutations at the stated cutoff values for

the assay.

KRAS mutation detection analysis

Run control analysis

Refer to the Run control analysis flowchart in Figure 21.

54
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* Negative control: To ensure that there is no contamination of the reaction mix, the No
Template Control must not generate a Cy value in the green channel below 40. To ensure
that the plate was set up correctly, the NTC must show amplification of C; 31.91-35.16 in

the yellow channel. The values specified are within and including those values.

* Positive control: The KRAS Positive Control (PC) must give a Cy value of 23.5-29.5 in the
green channel in each of the 8 assays. The values specified are within and including those
values. A value outside this range indicates an assay setup problem and is therefore a run

failure.

Note: Sample data must not be used if either of these two run controls has failed.
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Negative
Control FAM
CT value

Positive
Control FAM
CT value

Is control FAM Ct tube in
range 23.5-29.57

NO RUN FAIL

RUN FAIL YES

Is 12ALA FAM Ct tube in
range 23.5-29.57

NO-{ RUN FAIL

RUN FAIL/ Internal
control invalid

YES

YES

Is 12ASP FAM Ct tube in

o!
range 23.5-29.57 N RUN FAIL

s HEX Ct in range’
31.91-35.167

Is internal control

HEX Ct <31.91? YES

Is 12ARG FAM Ct tube in
range 23.5-29.57

NO RUN FAIL
NO

Is internal control

HEX Cct>35.167 s 12CYS FAM Ct tube in

range 23.5-29.57

NO RUN FAIL

YES
YES YES
RUN FAIL/ Internal Is 12SER FAM Ct tube in
control HEX range 23.5-29.57? —NO® RUNFAIL
amplification
negative
i YES
sgativeiconteo] s 12VAL FAM Ct tub
PASS s ube in —
range 23.5-29.57 NO-»| RUN FAIL

Is 13ASP FAM Ct tube in

range 23.5-29.57 =NO»| RUN FAIL

Proceed to "Sample Positive Control
Analysis" Section PASS

Figure 21. Run control analysis flowchart.
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Sample analysis

Refer to the Sample analysis flowchart (Figure 22).

Sample control FAM C; value

Provided that both run controls are valid for the control assay, each sample control Cy value

must be within the range of 21.92-32.00 in the green channel.
If the sample is out of this range, the following guidance is provided.

 Sample control assay C; <21.92: Samples with a control Cy of <21.92 will overload the
mutation assays and must be diluted. To detect each mutation at a low level, over-
concentrated samples must be diluted to fall within the above range on the basis that
diluting by half will increase the C; by 1. Samples should be diluted using the water
provided in the kit (Nuclease-Free Water for Dilution [Dil.]).

* Sample control assay Cy >32: Interpret with caution as very low-level mutations may not be
detected.
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Sample invalid.
Treat result with caution
For further explanation see
"Sample analysis" Section

Sample
control FAM
Ctvalue

s Control assay FAM Ci
in range 21.92-32.007

YES

Sample internal
control mutation
assays HEX Ct
values

s HEX Ct <31.91in an
assay?

Tube invalid
Do not use tube result

NO

Sample
mutation
assays FAM
Ctvalues

Tube is HEX amplification
negative

For further explanation see

"Sample analysis" Section

s HEX Ct >35.16 in any
assay?

NO

Tube is FAM amplification
negative

For further explanation see

"Sample analysis" Section

s each mutation FAM Cl
in range 00.00-40.00?

YES
A 4

Tube is FAM
amplification positive

|

Calculate ACt values for each
mutation
ACt = mutation Ct - Control Ct

l

Compare ACt values to cutoff
values by mutation in table titled
"Acceptable sample mutation
reaction values (FAM)"

S any ACt value within the
specified ACt range for the assay
amplification positive)?

Mutation not detected

RAS mutation detected for

mutation assay with
smallest ACt

Figure 22. Sample analysis flowchart.
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Sample internal control mutation assays HEX C; value

Refer to the Sample analysis flowchart (Figure 22).

All wells of each sample must be analysed. Check that each well generates a HEX signal from

the internal control. There are 3 possible outcomes.
o If the internal control Cy falls within the specified range (31.91-35.1¢), it is HEX
amplification positive.

* If the internal control Cy is above the specified range (>35.16), it is HEX amplification

negative.
* Ifthe infernal control Ct is below the specified range (<31.91), it is invalid.

e If the internal control failure is due to PCR inhibition, diluting the sample may reduce the
effect of inhibitors, but it should be noted that this would also dilute the target DNA. A tube
of Water for Sample Dilution (Dil.) is included with the kit.
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Sample mutation assays FAM C; value

The FAM values for all 7 reaction mixes should be checked against the values listed in Table
8.

Table 8. Acceptable sample mutation reaction values (FAM)*

Assay Acceptable Ct range ACT range
12ALA 0.00-40.00 <8.00
12ASP 0.00-40.00 <6.60
12ARG 0.00-40.00 <8.00
12CYS 0.00-40.00 <8.00
12SER 0.00-40.00 <8.00
12VAL 0.00-40.00 <7.50
13ASP 0.00-40.00 <7.50

*Acceptable values are within and including the values shown.

o Ifthe FAM Cq falls within the specified range, it is FAM amplification positive.

e If the FAM C; is above the specified range or there is no amplification, it is FAM

amplification negative.

 Calculate the ACt value for each mutation tube that is FAM amplification positive as

follows, ensuring that the mutation and control Cy values are from the same sample.

ACy = mutation Cq - control Cq

Compare the ACt value for the sample with the cutoff point for the assay in question (Table 8),

ensuring that the correct cutoff point is applied to each assay.
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The cutoff point is the point above which a positive signal could potentially be due to
background signal of the ARMS primer on wild-type DNA. If the sample AC7 value is higher

than the cutoff point, it is classed as negative or beyond the limits of detection of the kit.

For every sample, each mutation reaction will be given a status of mutation defected, mutation

not detected, or invalid using the following criteria:
Mutation detected:

* FAM amplification positive and the AC; are at or below the cutoff value. If multiple
mutations are detected, the mutation reported should be the one with the smallest ACy

value.
Mutation not detected:

* FAM amplification positive and the ACt are above the cutoff value.
» FAM amplification negative and HEX (internal control) amplification positive.

Invalid:

 HEX (infernal control) is invalid.
e FAM amplification negative and HEX amplification negative.

If a sample is HEX amplification negative in a tube but FAM amplification positive in a
different tube, then a mutation detected result in the different tube can still be considered valid

but the particular mutation identified may not be reliably assigned.

¢ If a sample is HEX amplification negative and FAM amplification positive in the same tube,

then the mutation detected result should be considered valid.

* Ifatube is HEX (internal control) invalid, the result of that tube must not be used.
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Assigning sample mutation status

Once all mutation reaction tubes are assessed, the mutation status of the sample is determined

as follows:

* Mutation detected: One or more of the 7 mutation reactions are positive. If multiple
mutations are detected, the mutation reported should be the one with the smallest ACy

value.
¢ Mutation not detected: All 7 mutation reactions are negative.

e Invalid: No mutation reactions are positive, and one or more mutation reactions are

invalid.

Note: The therascreen KRAS RGQ PCR Kit is intended to detect mutations in the KRAS gene
in a DNA sample. When a sample is called KRAS mutation detected, only one specific
mutation should be reported. If multiple mutations are detected, the mutation reported

should be the one with the smallest ACt value.

Some cross-reactivity may occur between mutation reactions. For example, if a high level
12ALA mutation is observed, some of the other mutation reactions may also give a positive
result. This is due to the ARMS primers detecting other mutations of a similar sequence to one
another. If a second mutation assay gives a positive result, this is likely to be cross-reactivity.

Double mutants have been observed, although these are rare.

If one or more of the mutation reactions are invalid but one or more are positive, the sample
can still be called KRAS mutation detected as a mutation is present. However, the specific
mutation reported may not be accurate and may be a result of cross reactivity. Therefore, the

sample should only be called KRAS mutation detected.

* Sample control reaction C; <21.92: Invalid is displayed. DNA concentration is too high for

mutation analysis. Dilute with Nuclease- Free Water for Dilution (Dil.) and retest. Dilute to a
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Crof21.92-32.00. A 1:1 dilution increases the Cr value by approximately 1.0.

» Sample conirol reaction C; of 21.92-32.00: Valid is displayed DNA concentration is

suitable for mutation analysis.

Note: If re-extraction or dilution is required, repeat the control reaction to confirm that the

DNA concentration is suitable for use.
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Interpretation of Results

The analysis and mutation calls are performed automatically by the Rotor-Gene Q therascreen
KRAS Assay Package once a run is completed. The following information explains how Rotor

Gene Q therascreen KRAS Assay Package makes the analysis and mutation calls.

Analysis and mutation calls

The PCR cycle at which the fluorescence from a particular reaction crosses a threshold value is
defined as the Cy value. Cy values indicate the quantity of specific input DNA. Low Cy values
indicate higher input DNA levels and high Cr values indicate lower input DNA levels.

Reactions with a Cy value are classed as positive amplification.

The Rotor-Gene Q software interpolates fluorescence signals between any 2 recorded values.

The Ct values can therefore be any real number (not limited to integers) within the range of O-

40.

For the therascreen KRAS RGQ PCR Kit, the threshold value is set at 0.05 relative fluorescence
units. This value is configured in the therascreen KRAS Assay Package for both the

fluorescence channels for Green and Yellow. The threshold value was defined during
development of the therascreen KRAS RGQ PCR Kit.

A calculation is performed to determine the ACy value using the equation:
ACq = [mutation assay Cy value] - [control assay Cr value]

The run controls (positive control, NTC, and internal controls) are assessed to ensure that

acceptable Ct values are met, and the reactions are performing correctly.
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Sample ACr values are calculated as the difference between the mutation assay Cy and
control assay Cy from the same sample. Samples are classed as mutation positive if they give
a ACy less than or equal to the cutoff ACt value for that assay. Above this value, the sample
may either contain less than the percentage of mutation able to be detected by the therascreen
KRAS RGQ PCR Kit (beyond the limit of the assays), or the sample is mutation negative, which

would be reported as "No Mutation Detected".

No amplification in mutation reactions will be scored as No Mutation Detected. ACt values
calculated from background amplification are expected to be greater than the cutoff AC;

values, and the sample will be classed as "No Mutation Detected".

The assay results will be displayed as “[mutation name] Detected”, "No Mutation Detected",
"Invalid", or, if a run control fails, "Run Control Failed". For the mutation-positive samples,

specific mutations will be reported.

For interpretation of flags generated by the Rotor-Gene Q therascreen KRAS Assay Package,
see "Rotor-Gene Q therascreen KRAS Assay Package flags" below.

Note: Rarely, a tumour may contain more than one mutation. In such instances, the mutation

yielding the lowest ACt value will be identified.

Rotor-Gene Q therascreen KRAS Assay Package flags

Based on the specific intended use for CRC and NSCLC samples, there are specific actions
associated with particular flags. Actions for flags for each indication are detailed in the

following sections.
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Table 9. Rotor-Gene Q therascreen KRAS Assay Package flags meanings and recommended actions

Flag

Meaning

Action

PC_CTRL_ASSAY_FAIL

PC_MUTATION_ASSAY_FAIL

PC_CTRL_INVALID _DATA

PC _MUTATION_ INVALID_
DATA

NTC_INT_CTRL_FAIL

NTC_INT_CTRL_ EARLY_CT

NTC_INVALID_CT

NTC_INVALID_DATA

SAMPLE_CTRL_INVALID_DATA

66

PCR run invalid — FAM CT out of
range for positive control in con-
trol reaction

PCR run invalid - FAM CT out of
range for one or more mutation
reactions.

PCR run invalid — Fluorescence
data in positive control (Control
Reaction Mix) can’t be inter-
preted.

PCR run invalid — Fluorescence
data in positive control (mutation
reaction mix) can't be interpreted

PCR run invalid — Internal control
above range for negative control

PCR run invalid — Internal control
is below range for negative con-
trol

PCR run invalid — FAM invalid
(smaller than limit) for negative
control

PCR run invalid — Fluorescence
data in negative control can’t be
interpreted

PCR run invalid — Fluorescence
data in negative control can’t be
interpreted
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Repeat the entire PCR run.

Setup new PCR run to repeat the relevant
sample(s).



Table 9. Rotor-Gene Q therascreen KRAS Assay Package flags meanings and recommended actions (continued)

Flag Meaning Action

SAMPLE_CTRL_HIGH_ CONC Sample Invalid — FAM Ct too Dilute sample fo increase control Cy value.
low in sample control This dilution should be calculated on the
assumption that diluting 1:1 with the water
supplied in the kit will increase the Cy by 1.0;
once sample is diluted, setup new PCR run to
repeat sample.

Flags specific for both NSCLC and CRC

Table 10 lists the possible flags that may be generated by the Rotor-Gene Q therascreen KRAS

Assay Package, the meaning of the flags, and actions to be taken.

Flags specific for NSCLC

Table 10 lists the possible flags that may be generated by the Rotor-Gene Q therascreen KRAS
Assay Package, the meaning of the flags, and actions to be taken for NSCLC samples.
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Table 10. Rotor-Gene Q therascreen KRAS Assay Package flags meanings and recommended actions for NSCLC

samples

Flag

Meaning

Action

SAMPLE_INT_CTRL_ FAIL

SAMPLE_INT_CTRL_
EARLY_CT

SAMPLE_INVALID_ DATA

68

Cy too high (or no Cy) for
internal control (HEX), FAM

channel mutation-negative

Mutation tube invalid — Ct
HEX too low for sample
(internal control)

Mutation tube invalid —
Fluorescence data in
internal control can’t be
interpreted

In order to avoid calling of a false G12C (12CYS)
mutation result must be interpreted as Invalid. Dilute the
remaining sample 1 in 8 with water from the tube marked
DIL ensuring the final volume is greater than 40 L (e.g.,
10 plL of DNA and 70 pL of water from the tube marked
DIL), set up a new PCR run to repeat the sample. If invalid
on the repeat PCR run, extract the sample from fresh FFPE
sections . Set up a new PCR run to test fresh extraction. If
invalid, dilute the remaining sample 1 in 8 with water
from the tube marked DIL ensuring the final volume is
greater than 40 pl, then test this dilution. If the sample
does not give a valid result after this run, the sample is
given an indeterminate mutation status and no further
testing should be carried out.

Setup new PCR run to repeat sample. If invalid on repeat
PCR run, extract the sample from fresh FFPE sections (2
sections). Setup a new PCR run to test fresh extraction. If
invalid, set up a new PCR run fo retest re-extracted
sample. If the sample does not give a valid result after this
run, the sample is given an indeterminate mutation status
and no further testing should be carried out.

Setup new PCR run to repeat sample. If invalid on repeat
PCR run, extract the sample from fresh FFPE sections (2
sections). Setup a new PCR run to test fresh extraction. If
invalid, set up a new PCR run to retest re-extracted
sample. If the sample does not give a valid result after this
run, the sample is given an indeferminate mutation status
and no further testing should be carried out.
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Table 10. Rotor-Gene Q therascreen KRAS Assay Package flags meanings and recommended actions for NSCLC

samples (continued)

Flag Meaning

Action

MUTATION_EARLY_CT Mutation tube invalid — Cy

FAM too low for sample.

SAMPLE_POSITIVE_ AND_
INVALID

One or more mutations for

itive; at the same time one
or more mutations for the
same sample are invalid.

SAMPLE_CTRL_FAIL Sample invalid — FAM Ct
too high in sample control

reaction

a sample are valid and pos-

Setup new PCR run to repeat sample. If invalid on repeat
PCR run, extract the sample from fresh FFPE sections (2
sections). Setup a new PCR run to test fresh extraction. If
invalid, set up a new PCR run to retest re-extracted
sample. If the sample does not give a valid result after this
run, the sample is given an indeterminate mutation status
and no further testing should be carried out.

Setup new PCR run to repeat sample. If invalid on repeat
PCR run, extract the sample from fresh FFPE sections (2
sections). Setup a new PCR run to test fresh extraction If
invalid, set up a new PCR run fo retest re-extracted
sample. If the sample does not give a valid result after this
run, the sample is given an indeferminate mutation status
and no further testing should be carried out.

Setup new PCR run to repeat sample. If invalid on repeat
PCR run, extract the sample from fresh FFPE sections (2
sections). Setup a new PCR run to test fresh extraction. If
invalid, set up a new PCR run to retest re-extracted
sample. If the sample does not give a valid result after this
run, the sample is given an indeterminate mutation status
and no further testing should be carried out.
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Flags specific for CRC

Table 11 lists the possible flags that may be generated by the Rotor-Gene Q therascreen KRAS

Assay Package, the meaning of the flags, and actions to be taken for CRC samples.

Table 11. Rotor-Gene Q therascreen KRAS Assay Package flags meanings and recommended actions for CRC samples

Flag Meaning

Action

SAMPLE_CTRL_FAIL Sample invalid — FAM CT

too high in sample control
reaction

SAMPLE_INT_CTRL_ FAIL Cq too high (or no Cy) for
internal control (HEX), FAM

channel mutation-negative

Setup new PCR run to repeat sample.

If invalid on repeat PCR run, repeat extraction (>1
sections) based on the guidance of the total tumour area
to be at least 4 mm2, use sections with >20% tumour
content by area for extraction (without macrodissection).
For sections that are <20% tumour content by area,
macrodissect one or more sections ensure total tumour
area to at least 4 mm2.

Setup a new PCR run to test fresh extraction, if invalid, set
up a new PCR run to refest re-extracted sample. If the
sample does not give a valid result after this run, the
sample is given an indeterminate mutation status and no
further testing should be carried out.

If the sample given valid status -No action.

If sample is given invalid status, sefup a new PCR run to
repeat sample.

If invalid on repeat PCR run, repeat extraction (>1
sections) based on the guidance of the total tumour area
to be at least 4 mm?, use sections with >20% tumour
content by area for extraction (without macrodissection).
For sections that are <20% tumour content by area,
macrodissect one or more sections ensure fotal tumour
area fo at least 4 mm?

Setup a new PCR run fo test fresh extraction, if invalid, set
up a new PCR run to refest re-extracted sample. If the
sample does not give a valid result after this run, the
sample is given an indeterminate mutation status and no
further testing should be carried out.
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Table 11. Rotor-Gene Q therascreen KRAS Assay Package flags meanings and recommended actions for CRC samples

(continued)

Flag

Meaning

Action

SAMPLE_INT_CTRL_
EARLY_CT

SAMPLE_INVALID_ DATA

Mutation tube invalid — Cy

HEX too low for sample
(internal control)

Mutation tube invalid —
Fluorescence data in
internal control can’t be
interpreted

If sample given valid status — No action.

If sample is given invalid status, setup new PCR run to
repeat sample.

If invalid on repeat PCR run, repeat exiraction (=1
sections) based on the guidance of the total tumour area
to be at least 4 mm?, use sections with >20% tumour
content by area for exiraction (without macrodissection).
For sections that are <20% tumour content by area,
macrodissect one or more sections ensure fotal tumour
area to at least 4 mm2.

Setup a new PCR run to test fresh extraction, if invalid, set
up a new PCR run to refest re-extracted sample. If the
sample does not give a valid result after this run, the
sample is given an indeterminate mutation status and no
further testing should be carried out.

If sample given valid status — No action. If sample is
given invalid status, setup new PCR run to repeat sample.
If invalid on repeat PCR run, repeat extraction (>1 sec-
tions) based on the guidance of the total tumour area to
be at least 4 mm?2, use sections with >20% tumour content
by area for extraction (without macrodissection). For sec-
tions that are <20% tumour content by area, macrodissect
one or more sections ensure total tumour area to at least 4
mm?2. Setup a new PCR run fo fest fresh extraction, if
invalid, set up a new PCR run to retest re-extracted
sample. If the sample does not give a valid result after this
run, the sample is given an indeterminate mutation status
and no further festing should be carried out.
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Table 11. Rotor-Gene Q therascreen KRAS Assay Package flags meanings and recommended actions for CRC samples

(continued)

Flag Meaning

Action

MUTATION_EARLY_CT Mutation tube invalid — Cy

FAM too low for sample.

SAMPLE_POSITIVE_ AND_

One or more mutations for

INVALID a sample are valid and pos-
itive; at the same time one
or more mutations for the
same sample are invalid

72

If sample given valid status — No action. If sample given
invalid status, setup new PCR run to repeat sample. If
invalid on repeat PCR run, repeat extraction (>1 sections)
based on the guidance of the total tumour area to be at
least 4 mm?, use sections with >20% tumourcontent by
area for extraction (without macrodissection). For sections
that are <20% tumour content by area, macrodissect one
or more sections ensure total tumour area to at least 4
mm?2. Setup a new PCR run fo fest fresh extraction, if
invalid, set up a new PCR run fo retest re-extracted
sample. If the sample does not give a valid result after this
run, the sample is given an indeferminate mutation status
and no further testing should be carried out.

None
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Limitations

The test is designed to detect 7 mutations in codons 12 and 13 of the KRAS gene. Samples
with results reported as No Mutation Detected may harbour KRAS mutations not detected
by the assay (e.g., 13CYS).

Detection of mutations is dependent on sample integrity and the amount of amplifiable
DNA present in the specimen. The procedure should be repeated in the event that the initial
assessment of the DNA in the sample indicates that the quantity is either not sufficient or too

high for mutation analysis.

The therascreen KRASRGQ PCRKit is used in a PCR procedure. As with all PCR
procedures, samples may be contaminated by external sources of DNA in the test
environment and the DNA in the positive control. Use caution to avoid contamination of

samples and reaction mix reagents.

Rare (prevalence rate <0.001%) genetic mutations within the target regions of the assay
may be cross-reactive with the therascreen KRAS RGQ PCR Kit and may impact the

accuracy of results.
The therascreen KRAS RGQ PCR Kit is not to be used for diagnosis of any disease.

For CRC samples, the therascreen KRAS RGQ PCRKit is only intended to discriminate

between wild-type and mutant samples.

The test has been designed such that each mutant reaction is most sensitive for the specific
mutation being measured. However, in samples where a mutation is detected, cross
reactivity may occur with other mutation reactions. If more than one mutant reaction is

positive, the result is the one with the lowest ACt result.

The therascreen KRASRGQ PCRKit is only validated for FFPE in CRC tissue and
NSCLC tissue.
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e The therascreen KRASRGQ PCRKit is only validated for use with the QlAamp
DSP DNA FFPE Tissue Kit. Only the Rotor-Gene Q MDx 5plex HRM instrument has been
validated for use with the therascreen KRAS RGQ PCR Kit.
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Performance Characteristics

Analytical performance

The specific performance characteristics of the therascreen KRASRGQ PCRKit were
determined by studies involving FFPE tissue samples collected from CRC patients and NSCLC
patients. Acquisition methods for NSCLC samples included core needle biopsy (CNB), fine
needle aspirate (FNA), and resection (RES). For each sample type, 8 FFPE human cell lines, of
which 7 harbour known KRAS mutations detected by the assay and one KRAS wild-type (i.e.,
no mutations at codon 12 and 13) were used. Mutation status of samples was confirmed by

bi-directional Sanger sequencing.

Cutoff

Using a method following guidance in CLSI EP17-A (2004) (8), 220 FFPE samples were tested
to establish the cutoffs for the assay. The control reaction Ct range was established as 21.92
to 32.00. The cut-off values, which are based on the Ct of the control reaction subtracted from
the Ct of the mutant reactions (ACt) are shown in Table 12.

Table 12. Established cutoff values for each mutation assay

Mutation assay

12ALA 12ASP 12ARG 12CYS 12SER 12VAL 13ASP

Cutoff (<ACy) 8.0 6.6 8.0 8.0 8.0 7.5 7.5

Limit of blank

To assess the performance of the therascreen KRAS RGQ PCR Kit in the absence of mutant
positive template, and to ensure that a blank sample does not generate an analytical signal

that may indicate a low concentration of mutation, samples with no template were evaluated.
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The results demonstrated no detectable control or mutant Ct values in any of the mutation or

control reaction tubes (internal control Ct values were all valid).

Comparison to analytical reference method: CRC

Two studies were conducted to demonstrate the concordance in mutation status of CRC
samples tested with the therascreen KRAS RGQ PCR Kit relative to bi-directional sequencing.
A total of 137 of the FFPE samples returned valid results for both the therascreen KRAS RGQ
PCR Kit and bi-directional sequencing.

The overall results are shown in Table 13. Table 14 shows the analysis of agreement between
the therascreen KRAS RGQ PCR Kit and bi-directional sequencing.
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Table 13. therascreen KRAS RGQ PCR Kit vs. bi-directional Sanger sequencing

Mutation call by bi-directional sequencing

Neg. 12ALA  12ARG  12ASP  12CYS 12SER 12VAL 13ASP  Total

Negative 80 - - 1 - - - 1 82
Positive - 3 - - - = = - 3
12ALA
Positive - - - 1 - - - - 1
12ARG
Positive - - - 20 = = - - 20
12ASP
therascreen
KRASRGQ  positive - - - - 3 _ _ _ 3
PCR Kit call
12CYS
Positive - - - - = = - _ 0
12SER
Positive 2 - - - - - 14 - 16
12VAL
Positive 1 - - - - - - 11 12
13ASP
Total 83 3 0 22 3 0 14 12 137

Table 14. Analysis of agreement

Measurement of agreement Frequency (%) 95% Confidence Interval (CI)
Overall percentage agreement 132/137 (96.35) 92.69-98.21
Percentage positive agreement 52/54 (96.30) 89.41-98.77
Percentage negative agreement 80/83 (96.39) 91.30-98.55
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A second unique set of samples was evaluated to supplement the data from the first study. A
set of 271 CRC FFPE samples was procured; 250 of unknown mutation status and 21 samples
of known mutation status (to enrich for rare mutations) were compared to Sanger bi-directional

sequencing, as described above.

Concordance analysis was carried out on 247 samples with both valid bi-directional and
therascreen KRAS RGQ PCR Kit results. There were 9 discordant samples. Overall, agreement
was 96.4%. The data support the accurate performance of the therascreen KRAS RGQ
PCR Kit (Table 15 and Table 16).

Table 15. therascreen KRAS RGQ PCR Kit vs. bi-directional Sanger sequencing (second study)

Mutation call by bi-directional sequencing

Negative 12ALA  12ARG  12ASP  12CYS 12SER 12VAL 13ASP  Total

therascreen  Negative 132 - - - - 1 - - 133
KRAS RGQ
PCR Kit call  Positive - 10 - - - - - - 10
12ALA
Positive 5 - 5 - - - - - 10
12ARG
Positive - - - 31 = = - - 31
12ASP
Positive 1 - - - 11 - - - 12
12CYS
Positive - - - - - 13 - - 13
12SER
Positive 2 - - - - - 25 - 27
12VAL
Positive - - - - - - - 11 11
13ASP
Total 140 10 5 31 1 14 25 11 247
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Table 16. Analysis of agreement (second study)

Measurement of agreement Frequency (%) 95% Confidence Interval (CI)
Overall percentage agreement 238/247 (96.36) 93.73-98.09
Percentage positive agreement 106/107 (99.07) 95.64-99.95
Percentage negative agreement 132/140 (94.29) 89.93-97.13

Comparison to analytical reference method: NSCLC

To demonstrate the concordance in overall mutation status of NSCLC samples tested with the
therascreen KRAS RGQ PCR Kit when compared with bidirectional Sanger sequencing,
clinical FFPE NSCLC samples acquired via RES, CNB, or FNA were used during this study.
DNA was extracted from each sample prior to testing with the therascreen KRAS RGQ
PCR Kit. The results from this test were compared to those obtained via bidirectional Sanger

sequencing.

A total of 360 samples returned a valid result for both the therascreen KRAS RGQ PCR Kit and

bidirectional Sanger sequencing, with 340 samples having concordant results.

Agreement between the therascreen KRAS RGQ PCRKit and bidirectional sequencing is
shown in Table 17. Two samples returned double mutation calls by bidirectional Sanger
sequencing. Since one mutation was the same as therascreen KRAS RGQ PCR Kit result, these
samples were classed as concordant for the overall agreement, positive agreement, and

negative agreement analysis (Table 18).
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Table 17. therascreen KRAS RGQ PCR Kit vs. bidirectional Sanger sequencing

Mutation call by bi-directional sequencing

12ALA 12CYS_
Neg. 12ALA  12CYS 12ARG  12ASP  12CYS  12VAL 12VAL  13ASP  Total

therascreen Negative 261 _ _ _ — _ — — 1 262
KRAS RGQ
PCR Kit call Positive 1 4 1 - - - - - - 6
12ALA
Positive - - - 3 - - - - - 3
12ARG
Positive 4 - — - 14 - - - - 18
12ASP
Positive 6 - - - - 35 - - - 41
12CYS
Positive 2 - — — — - — — — 2
12SER
Positive 5 - - - - - 1 17 - 23
12VAL
Positive 1 — — — — _ — _ 4 5
13ASP
Total 280 4 1 3 14 35 1 17 5 360

Table 18. Analysis of agreement

Measure of agreement Frequency (%) 95% Confidence Interval (CI)
Percentage Overall Agreement 340/360 (94.44) 92.03-96.29
Percentage Positive Agreement 79/80 (98.75) 94.21-99.94
Percentage Negative Agreement 261/280 (93.21) 90.20-95.51

Limit of detection (LoD)

The working range for the therascreen KRAS RGQ PCRKit is based on the amount of

amplifiable DNA in the specimen as determined by the control reaction Ct value. The stated
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input range for the assay is defined by the control Ct prespecified range of 21.92-32.00. The
LOD is the minimum percentage of mutant DNA that can be defected in a background of wild-
type when the total amplifiable DNA is within the stated input range and still below the
threshold cutoff ACt value.

CRC

A study was conducted to determine the LoD of each of the 7 mutation-specific reactions
incorporated in the therascreen KRAS RGQ PCR Kit. For the therascreen KRAS RGQ PCR Kit,
the limit of detecting mutant DNA in a background of wild-type DNA is defined as the lowest
dilution factor at which 95% of the test replicates for each mutation positive sample were

determined to be positive.

LoD claims using FFPE cell lines when the input Ct value is between approximately 22 and 27
Ct are shown in Table 19. At the lower end of the Ct input range, the sensitivity of the assay
decreases. The amount of input DNA may not contain sufficient copies to support the same
percentage ratios of wild-type to mutant DNA observed within the high- and mid-points of the

working range.

Table 19. LoD values for each mutations assay using FFPE cell lines

Assay LoD Cy5 (percentage of mutant DNA in wild-type DNA)
12ALA 0.8
12ASP 6.4
12ARG 2.6
12CYS 1.5
12SER 5.6
12VAL 1.6
13ASP 6.4
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NSCLC

The LoD for the therascreen KRAS RGQ PCR Kit assays was determined and verified using
CRC tissue. These LoD results have been re-verified for NSCLC tissue using both FPPE cell line
and clinical FFPE NSCLC samples.

The study was in 2 parts. In Part 1, 60 replicates of 7 mutant FFPE NSCLC cell lines
representing each mutation were diluted to the LoD of the respective assay and tested. All 60
valid FFPE cell line replicates for each sample assessed demonstrated 100% detection for their

respective mutation reaction at the LoD assessed.

In Part 2, 96 replicates of clinical FFPE NSCLC samples, representing each mutation across 3
acquisition methods (RES, CNB, and FNA), were tested after dilution to the LoD of the

respective assay.

The 96 valid replicates for 12ALA, 12ASP, 12ARG, 12VAL, and 13ASP showed 100%
correct call. The assays for 12CYS and 12SER showed 95.8% detection at the LoD.

This demonstrates that the previously determined LoD value is verified for all mutation assays
when assessing NSCLC tissue and clinical FFPE NSCLC/FFPE cell lines/patient-matched

samples.

DNA input and linearity
Effect of DNA input level on ACt values

When samples at different total DNA levels contain the same proportion of mutant DNA, it is
expected that the measured ACt values will remain consistent. The objective of the study was
to demonstrate that the performance of the therascreen KRAS RGQ PCR Kit is consistent over
the total DNA input (control Cy) range of the assay. DNA extracted from 8 FFPE cell lines was

used to prepare pools of DNA with the lowest achievable Control reaction Ct. Concentrated
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DNA stocks were subsequently diluted to generate DNA spanning the working range (a total

of 5 dilutions including the initial concentrated stock).

For each point within the working range, sufficient material was prepared to carry out 6
replicate tests. The dilution range for each mutation reaction and the mean ACt value obtained
from the results are shown in Table 20. Overall ACt values are consistent across the working
range of the therascreen KRAS RGQ PCR Kit for all assays, demonstrating that the DNA level

will not impact the accuracy of sample mutation calling.

Table 20. Effect of DNA input on ACt values across the input control reaction Ct range — CRC FFPE cell lines

ACt
Dilution 1 Dilution 2 Dilution 3 Dilution 4 Dilution 5

Assay ~20-21Ct ~23-24 Ct ~26-27 Ct ~29-30 Ct ~32-33 Ct
12ALA 1.56 1.25 1.16 1.14 1.27
12ASP* 2.46 2.18 2.11 2.11 1.75
12ARG 1.18 0.63 1.08 0.94 1.06
12VAL 0.29 0.25 0.15 0.26 -0.1
12SER 2.91 2.21 2.15 2.15 2.08
12CYS 0.98 0.71 0.58 0.81 0.67
13ASP 3.57 2.84 2.54 2.46 2.62

* The total number of replicates for 12ASP was 27.

Table 21. Effect of DNA input on ACt values across the input control reaction Ct range — NSCLC clinical FFPE and cell
line samples

ACt
Dilution 1 Dilution 2 Dilution 3 Dilution 4 Dilution 5
Assay ~20-21Ct ~23-24 Ct ~26-27 Ct ~29-30 Ct ~32-33 Ct
12ALA 3.40 3.25 3.11 2.90 3.31
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Table 21. Effect of DNA input on ACt values across the input control reaction Ct range — NSCLC clinical FFPE and cell
line samples (continued)

ACt
Dilution 1 Dilution 2 Dilution 3 Dilution 4 Dilution 5

Assay ~20-21Ct ~23-24 Ct ~26-27 Ct ~29-30 Ct ~32-33 Ct
12ASP 3.63 2.92 2.55 2.46 -*

12ARG 2.49 2.22 2.25 2.23 1.40
12CYS 1.34 1.23 1.18 1.13 0.97
12SER 5.34 4.50 4.30 3.92 -*

12VAL 1.70 1.71 1.70 1.77 1.01
13ASP 6.24 5.36 5.14 4.87 -*

* No mutation reaction Ct returned due to low concentration of DNA, therefore no ACt was calculated.

Linearity/amplification efficiency as a function of DNA input

The linearity and amplification efficiency of PCR for each mutation reaction, relative to the
Control Reaction, across the working range of the therascreen KRAS RGQ PCRKit was
demonstrated. NSCLC amplification efficiency was calculated for each of the mutation
reactions and the control reaction as [10(-1/slope)] —=1. CRC amplification efficiency was

calculated for each of the mutation reactions and the control reaction as [2(-1/slope]] -1.

The amplification efficiency of the control compared to the mutant reaction indicates that the
ACy, and thus mutation call, is consistent across the working range of the assay. A summary of
the data is shown in Table 22 (CRC samples) and Table 24 (NSCLC samples).
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Table 23. Amplification efficiency in control and mutation reactions: NSCLC clinical FFPE and cell-line FFPE samples

Sample Amplification efficiency
12ALA 1.008
12ASP 1.036
12ARG 0.962
12CYS 0.996
12SER 1.092
12VAL 0.909
13ASP 1.008

Table 24. Amplification efficiency in control and mutation reactions: NSCLC samples

Lower 2-sided  Upper 2-sided

95% con- 95% con-
Intercept stand-  Calculated Standard fidence limit fidence limit
Sample Intercept ard error slope error (slope) (slope) (slope)
p p p pe p pe
12A1A ConvolCp 2274 0.04 -0.15 0.02 -0.19 -0.11
24.11 0.16 -1.06 0.07 -1.20 -0.93
12ALA CT
12ASP Conmlcy 2192 0.03 -0.07 001 -0.09 -0.05
24.44 0.02 -0.98 0.01 -0.99 -0.96
12ASP CT
12ARG ConrolCT 2173 0.05 -0.13 -0.02 -0.17 -0.08
22.69 0.03 -0.97 0.01 -1.00 -0.95
12ARG CT
12¢Ys ConrolCy 2173 0.04 -0.11 001 -0.14 -0.08
22.77 0.03 -1.01 0.01 -1.03 -0.99
12CYS CT
12SER ConvolCp 2203 0.05 -0.06 0.02 -0.10 -0.02
25.34 0.03 -0.97 0.01 -0.99 0.94
12SER CT
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Table 24. Amplification efficiency in control and mutation reactions: NSCLC samples (continued)

Lower 2-sided  Upper 2-sided

95% con- 95% con-
Intercept stand-  Calculated Standard fid limit fid limit
Sample Intercept ard error slope error (slope) (slope) (slope)
12VAL ComrolC] 2213 0.04 -0.03 0.02 -0.07 0.01
23.34 0.08 -0.95 0.03 -1.01 -0.88
12VALCT
13ASP ConrolC 2263 0.02 -0.02 001 0.001 -0.04
25.14 0.07 -0.94 0.03 -1.00 -0.88
12ASP CT

Linearity/amplification efficiency as a function of percent mutation

NSCLC

The objective of this study was to evaluate the effect of serially diluted mutant positive sample
on amplification efficiency, across the working range of the therascreen KRAS RGQ PCR Kit,
beginning with input levels of Ct at approximately 22-23 Ct.

DNA extracted from nine FFPE NSCLC samples (4 Cell Lines and 5 Clinical) were used in this
study which was designed to evaluate the effect of serially diluting a mutant positive sample
on amplification efficiency by testing samples with varying percentage mutation at a high
DNA input level (Control Reaction of approximately 23 Cy). DNA from clinical FFPE NSCLC
and FFPE Cell Line sample pools was diluted to optical densities corresponding to Control
Reaction Cr values of approximately 22-23 C;. Mutant DNA was serially diluted 2-fold into
normalised wild-type DNA to create a series of 5 dilutions per mutant DNA sample that varied
in their mutation percentage (targeting 100%, 50%, 25%, 12.5%, and 6.25% percentage

mutant).

Amplification efficiencies of wild-type DNA relative to mutant DNA present in a sample did

not impact ACt values and thus mutation call was not affected.
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CRC

DNA extracts from CRC FFPE cell lines were initially assessed by LoD readings prior to
carrying out PCR with the therascreen KRAS RGQ PCR Kit. DNA stocks were then prepared to
a Control Reaction Cy corresponding to approximately Cy. The stocks were diluted serially
two-fold each time using wild-type DNA, in order to maintain the total wild-type DNA constant
while varying the percentage mutant DNA in the template.

Pools of DNA sufficient for 6 replicates per mutation were prepared. Ct and ACt data for each
mutation at each dilution point were calculated. A linear regression model was fitted with
mutation reaction CT versus log2 DNA input dilution. The study showed the dilution of
mutations in a background of a constant concentration of wild-type DNA resulted in
amplification efficiencies that did not vary significantly outside the values determined in the

above linearity study.

InterFering substances

The objective of this study was to evaluate the impact of potentially interfering substances on
the performance of the therascreen KRAS RGQ PCR Kit. This was performed by analysing the
impact of each substance on the ACy values and mutation status of test samples by means of
spiking experiments at various concentrations. Potential interfering substances from the DNA
extraction process tested were Buffer AL, Buffer ATL, ethanol, paraffin wax, Proteinase K,
Woash Buffer AW 1, Wash Buffer AW2, and xylene. The final elution buffer from the kit, Buffer

ATE, was also tested as the blank control.

At the concentrations expected to be encountered in normal use, none of the potentially
interfering substances evaluated impacts on the ability of the therascreen KRAS RGQ PCR Kit

to distinguish between mutation-positive and mutation-negative samples.

In addition to the interfering substances study, the potential effect of necrosis in CRC clinical

samples was assessed to determine if high levels of necrotic tissue in tumour samples impact
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the ability to generate valid data. From a total of 421 samples assessed as part of the
Comparison to analytical reference method studies, 29 samples had necrosis at a level >50%
as determined by pathology review. Of these 29 samples, 28 returned valid results that were

concordant to bidirectional Sanger sequencing. A single result was invalid due to insufficient

DNA.

The potential effect of necrosis was also assessed for NSCLC clinical samples to defermine if
high levels of necrotic tissue in tumor samples impact the ability to generate valid data. This
study demonstrated that sample tumour or necrosis percentage has no effect on Cy value or
ACt value between acquisition methods (CNB, RES or FNA).

An additional study was performed to assess the impact of Hemoglobin (Hb) on the
therascreen KRAS RGQ PCR Kit. In this study, procured clinical NSCLC resection samples for
the 12ALA, 12ASP, 12ARG, 12VAL, 12CYS, and 13ASP mutations were used. A 12SER
clinical sample was not assessed due to the rarity of the mutation. A clinical KRAS wild type
FFPE sample was incorporated into the study sample sef to assess any potential interference in
samples with a mutation negative status. Test samples were spiked with Hb at 2 different
concentrations; half the highest expected carry over (0.5x) and the highest expected carry
over (1x). The recommended test concentration (1x) was taken from CLSI EPO7-A2 as 2 pg/pl.
This study demonstrated that the detection of the 12ASP, 12ARG, 12VAL, 12CYS, and 13ASP
mutations by the therascreen KRAS RGQ PCR Kit is not impacted by the potential interferant
Hemoglobin. Detection of the 12ALA mutations by the therascreen KRAS RGQ PCR Kit
however is impacted at a concentration of 0.50 pg/pL Hb or higher.

Cross-contamination

The objective of this study was to determine the extent of cross-contamination between DNA
samples using the therascreen KRAS RGQ PCR Kit, which potentially leads to false-positive

results. Potential sources of cross-contamination include the following:
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 Sample extraction (e.g., scraping of slides)
* Pipetting of samples

e Closure (capping) of sample tubes

* Contamination of kit reagents during use

* Lloading of assay tubes onto the Rotor-Gene Q MDx 5plex HRM instrument

For this study, FFPE standards were used: the wild-type standard and the 12ALA standard

(since the 12ALA reaction is the reaction with the lowest LoD in the kit).

The study consisted of 10 PCR runs designed to investigate the potential for contamination
both within and between Rotor-Gene Q MDx 5plex HRM instrument runs. In these fest runs,

tubes containing wild type DNA were used to test for contamination from mutant DNA.

The results of this study indicated no defectable contamination in any of the wild-type DNA

extracts intended to detect cross-contamination.

Exclusivity/cross-reactivity

The therascreen KRAS RGQ PCR Kit is comprised of 8 separate reactions, which includes a
single control reaction that detects a non-polymorphic region of the KRAS gene, and 7
mutation-specific reactions. There is no reaction that specifically measures the wild-type KRAS
sequence at codon 12 or 13. The KRAS No Mutation Detected result (i.e., wild-type) is

determined from the absence of any of the 7 mutations resulting in a positive mutation result.

Therefore, it is necessary to demonstrate the amount of nonspecific amplification, or cross-
reactivity that occurs in each reaction with excess amounts of KRAS wild-type DNA to ensure
no false positive results occur. Similarly, nonspecific amplification is evaluated for KRAS
mutations not intended to be detected by the assay. This demonstrates that the amount of
cross-reactivity between mutant reactions does not result in erroneous mutation calls in the

presence of excess amounts of mutant DNA. Since the DNA input for this assay is based on
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the control Ct range (21.92-32.00), the highest concentration of DNA input is based on

having a control Ct value of approximately 22.

Non-specific amplification/cross-reactivity: wild-type KRAS DNA

The amount of nonspecific amplification of wild-type DNA by reaction mixes designed to
amplify specific mutations was addressed. A total of 60 replicates of wild-type FFPE cell line
DNA and 60 NSCLC samples were evaluated at the highest concentration of amplifiable
DNA input level using the therascreen KRAS RGQ PCR Kit.

The control Ct values were approximately 22-23. The results demonstrated that the ACt values
exceeded the established cutoffs and at least 95% of the wild-type replicates were correctly

called.

Non-specific amplification/cross-reactivity / exclusivity: mutation positive KRAS DNA

Mutant samples with a high concentration of input DNA were tested against all reaction
mixes. DNA samples were prepared from each of the CRC and NSCLC FFPE cell lines so that
the Control Reaction Ct corresponded to approximately 23. From these dilutions, 6 replicates
of each mutation sample were evaluated. The percentage of mutation in the sample was

governed by the percentage of mutant in the cellline DNA.

The mean ACt values presented in Table 25 and Table 26 demonstrate that there is cross-
reactivity between mutant reactions. In all cases, the results show that the correct mutation was
called with the matched mutation reaction (i.e., the smallest ACt value was the correct

mutation call). All other test cases were either not detected or outside the ACt threshold.
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Table 25. Cross-reactivity between mutation reactions using CRC FFPE cell line DNA at the high input range

Assay ACt

Mutant DNA 12ALA 12ASP 12ARG 12CYS 12SER 12VAL 13ASP
12ALA 1.42* 12.66 NA 5811 2.78t 6.311 13.21
12ASP 12.56 2.42* NA NA 13.44 11.21 11855
12ARG 13.12 11.56 1.12* 11.42 NA 13.43 12.66
12CYS 14.2 12.48 9.23 0.98* NA 7.961 12.88
12SER NA 13.39 13.31 NA 3.02* 12.99 13.97
12VAL 6.83t NA NA NA 13.38 0.28* 13.74
13ASP NA 13.29 13.89 NA NA 14.36 4.5*

NA: No cross-reaction

* ACt values from matched reactions.

T ACt from cross-reactive reactions below the cut-off.

Table 26. Cross-reactivity between mutation reactions using NSCLC FFPE cell line DNA at the high input range

Assay ACt

Mutant DNA 12ALA 12ASP 12ARG 12CYs 12SER 12VAL 13ASP
12ALA 1.31* 12.8 NA 5.011 2.26t 5.57t 12.65
12ASP 12.61 1.66* NA NA NA 10.3 12.69
12ARG 12.98 11.08 0.81* 11.24 NA 12.66 12.62
12CYS NA 12.22 7.84% 0.56* NA 13.06 11.84
12SER NA 12.87 13.21 NA 1.93* 13.25 12.93
12VAL 5.93t 14.29 NA NA 13.14 0.45* 12.39
13ASP NA NA NA NA NA NA 2.02*

NA: No cross-reaction

* ACt values from matched reactions.

t ACt from cross-reactive reactions below the cutoff.

92

therascreen KRAS RGQ PCR Kit Instructions for Use, R7 | 05/2026



Repeatability and reproducibility

The precision of the therascreen KRASRGQ PCRKit was determined using a protocol
incorporating aspects of CLSI EP12-A and EP5-A2 (21, 22). Clinical CRC samples were used
for this evaluation. One wild-type and one sample for each mutation were tested with the
therascreen KRAS RGQ PCR Kit, using 2 operators at each of 3 sites testing all samples and
controls on 3 lots of therascreen KRAS RGQ PCR Kits, each day for 5 days, with 2 runs per
day and with 2 replicates of each sample on each run. The Ct and ACt values obtained for

each reaction in each sample were also analysed by variance component analysis.

Reproducibility of the therascreen KRAS RGQ PCR Kit was demonstrated for low level mutant
(3xLoD) and wild type samples, with at least 39/40 correct mutation calls for all assays across
multiple lots, platforms and operators, for both within and between laboratory experiments.

Estimates of variance demonstrated (1x standard deviation) using C50 and 3xLoD samples
are listed in Table 27 and Table 28.

Table 27. Assay variance estimates

%CV for ACt %CV for mutant Ct %CV for control Ct

Assay 3xLOD Cc50 3xLOD C50 3xLOD Cc50 W1

12ALA 13.14 8.32 1.87 2.02 0.97 1.12 1.12
12ARG 10.79 8.04 1.59 1.96 1.24 1.51 1.15
12ASP 12.86 5.87 1.11 1.00 0.90 0.90 1.04
12CYS 17.61 10.83 1.86 2.02 1.54 1.22 1.15
12SER 13.97 10.43 1.71 2.11 0.94 1.19 1.15
12VAL 9.6 15.47 1.52 1.65 1.11 3.74 1.26
13ASP 13.73 9.35 1.91 2.08 1.11 1.41 1.19
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Table 28. Repeatability precision estimates

%CV for ACt %CV for mutant Ct %CV for control Ct

Assay 3xLOD C50 3xLOD C50 3xLOD C50 Wt

12ALA 10.71 7.51 1.69 1.76 0.77 0.90 0.79
12ARG 9.83 8.04 1.21 1.76 0.84 1.33 0.90
12ASP 10.16 4.08 0.93 0.89 0.80 0.76 0.76
12CYS 13.15 8.80 1.31 1.76 1.40 1.01 0.76
12SER 6.76 6.18 1.10 1.48 0.80 0.90 0.90
12VAL 9.21 15.32 1.40 1.42 0.91 3.49 0.94
13ASP 8.67 7.01 1.30 1.65 0.91 1.19 0.97

The estimated proportion of 3xLoD samples testing mutant and wild-type samples were
reported overall and within each of the sites. For all assays and sample combinations, at least
79 out of 80 replicates gave the correct mutation call. The overall proportion of correct calls
was 99.6% (1115/1120); 99.6% (558/560) for mutation positive (3xLoD) samples and

99.5% (557 /560) for no-mutation detected (wild-type) samples (Table 29).

Table 29. Correct calls overall

Correct calls

Mutation 3xLOD samples Wild-type samples (low)

12ALA 79/80 80/80

12ARG 80/80 79/80

12ASP 80/80 80/80

12CYS 79/80 80/80

12SER 80/80 79/80

12VAL 80/80 79/80

13ASP 80/80 80/80
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NSCLC

The precision of the therascreen KRAS RGQ PCR Kit within-laboratory (repeatability) was
assessed. Both the correctness of mutation results and the precision of AC; values (the

difference in C; values between a Mutation Reaction and the Control Reaction) are reported.

In total, 15 panel members were prepared; one for each of the 7 mutations defected by the
KRAS kit (at LOD and 2x LoD), and a wild type (WT) panel member. Mutant panel members
were represented by either an FFPE cell line or a clinical sample depending on availability. All
samples were normalized to a control Ct of 27 and mutant samples were diluted in wild type

DNA fo generate sufficient material for samples at mutation levels of 1x LoD and 2x LoD.

The proportion of correct calls is presented in Table 30 for each test panel and the quantitative

precision values are presented in Table 31.

Table 30. Proportion of correct mutation calls

Grouping variables Proportion 2-sided 95% confidence limit

Sample level Assay Fraction Percentage (%) Lower (%) Upper (%)

2x LoD 12ALA 28/28 100.00 87.66 100.00
12ARG* 28/28 100.00 87.66 100.00
12ASP 28/28 100.00 87.66 100.00
12CYS 28/28 100.00 87.66 100.00
12SER* 28/28 100.00 87.66 100.00
12VAL 28/28 100.00 87.66 100.00
13ASP* 28/28 100.00 87.66 100.00
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Grouping variables Proportion 2-sided 95% confidence limit

Sample level Assay Fraction Percentage (%) Lower (%) Upper (%)

LoD 12ALA 39/40 97.50 86.84 99.94
12ARG 40/40 100.00 91.19 100.00
12ASP 40/40 100.00 91.19 100.00
12CYS 40/40 100.00 91.19 100.00
12SER* 40/40 100.00 91.19 100.00
12VAL 40/40 100.00 91.19 100.00
13ASP* 38/40 95.00 83.08 99.39

WT All 28/28 100.00 87.66 100.00

* Represented by FFPE cell line
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The precision of the therascreen KRAS RGQ PCR Kit between laboratories (reproducibility)
was assessed. Three different laboratories (test sites) were used. The same test panel was used
for this study as for the repeatability study. At each site, laboratory conditions were varied by
Rotor-Gene Q MDx 5plex HRM instrument, operator, therascreen KRAS RGQ PCR Kit lot, and

runs per day to yield a total of 88 runs per site over 22 non-consecutive days.

The proportion of correct mutation calls is reported in Table 32. The quantitative precision
values are presented in Table 33. The total reproducibility of the therascreen KRAS RGQ
PCR Kit is shown in the #Total (SD, CV%) column of Table 33.

Table 32. Proportion of correct mutation calls across all sites

Grouping variables Proportion 2-sided 95% confidence limit
Sample level Assay Fraction Percentage (%) Lower (%) Upper (%)
2xLoD 12ALA 84/84 100.00 95.70 100.00

12ARG* 84/84 100.00 95.70 100.00
12ASP 84/84 100.00 95.70 100.00
12CYS 84/84 100.00 95.70 100.00
12SER* 84/84 100.00 95.70 100.00
12VAL 84/84 100.00 95.70 100.00
13ASP* 84/84 100.00 95.70 100.00
LoD 12ALA 118/120 98.33 94.11 99.80
12ARG 120/120 100.00 96.97 100.00
12ASP 120/120 100.00 96.97 100.00
12CYS 119/120 99.17 95.44 99.88
12SER* 120/120 100.00 96.97 100.00
12VAL 120/120 100.00 96.97 100.00
13ASP* 118/120 98.33 94.11 99.80
WT All 82/84 97.62 91.66 99.71

* Represented by FFPE cell line.
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Sample handling variability

The objective of this study was to assess the effect of sample handling variability, specifically
DNA extraction, on the therascreen KRASRGQ PCRKit. This study complements the
repeatability and reproducibility study by analysing the sample handling variability when the
same clinical FFPE sections and FFPE cell line sections were processed at 3 sites followed by
testing with the therascreen KRAS RGQ PCR Kit.

CRC

Thirty sequential 5 pm sections were cut from each of 10 FFPE CRC samples (3 wild-type and
1 per mutation). Sections were randomised to 1 of 3 testing sites so that each site received 10
sections per FFPE sample (100 sections total). Of the 300 DNA extractions tested, 298
samples were valid. There was 99.33% concordance with respect to the KRAS mutation calls
between the 3 sites.

A comparison by site of mean ACt values for mutant and wild-type samples showed very close
agreement for the results. The results demonstrate the agreement of the DNA extraction

procedure and sample processing in conjunction with the therascreen KRAS RGQ PCR Kit.

NSCLC

There were 13 clinical NSCLC samples (3 x 12ASP, 3 x 12CYS, 4 x 12VAL, and 3 wild-type)
and 4 FFPE cellline samples (12ALA, 12ARG, 12SER, and 13ASP) used in this study. Samples
represented the different methods of acquisition: RES, FNA, and CNB. Cell lines were used to

represent rare mutations where clinical NSCLC tissue was not available.

Three batches of 20 FFPE sections were then randomly distributed to the 3 sites. At each of the
3 sites, DNA extraction was performed on a batch of 20 FFPE sections (10 pairs) per mutation

and wild-ype.
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When all sample preparations at 3 individual test sites were tested with the therascreen
KRAS RGQ PCR Kit, each of the 7 mutations and wild-type samples was identified with the
correct mutation call. The overall call for each of the 7 mutations and wild-type samples was

100%, demonstrating inter-site consistency for DNA extraction and mutation detection using

the therascreen KRAS RGQ PCR Kit.

An additional Sample Handling study was conducted using clinical FFPE clinical NSCLC
samples representative of 12ALA, 12ARG, 12SER, and 13ASP mutations, as the previous
study used cell line samples representative of these mutations. This additional study followed
the same study design as the previous study. All sample preparations for 12ALA, 12ARG, and
13ASP mutant samples extracted across all 3 individual test sites, provided a correct mutation
call when tested with the KRAS kit. The overall correct call for these samples was 100%.
Sample preparations for 12SER mutation provided a frequency of correct mutation call of
28/30 (percentage of correct call equal to 93.33%) across all 3 individual test sites. The
results demonstrate the consistency of the DNA extraction procedure and sample processing

workflow used to perform testing with the therascreen KRAS RGQ PCR Kit.

Equivalence of sample acquisition methods (NSCLC only)

The purpose of this study was to assess whether the mutation call for NSCLC samples
defermined by the therascreen KRAS RGQ PCR Kit was affected by the sample acquisition
method. The 3 sample acquisition methods assessed in this study were RES, FNA, and CNB.

For this study, “patient-matched” CNB and FNA samples were derived from surgically
resected tumoursamples to enable the same tumour to be collected by the 3 acquisition
methods. Each sample was extracted and tested with the therascreen KRAS RGQ PCR Kit.

Each sample was extracted and tested with the KRAS Control assay. Each sample giving a
valid result (169 resections, 169 CNB, and 164 FNA) was tested with all 8 KRAS assays.
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The primary analysis was based on the specific mutation being detected across acquisition

types. The measures of overall percentage agreement, positive percentage agreement, and

negative percentage agreement were calculated along with the exact 2-sided 95% confidence

limit for each pair-wise comparison.

Table 34. Agreement between Sample Acquisitions Methods

Lower 2-sided

Upper 2-sided

Confidence Limit ~ 95% Confidence
Comparison Agreement Frequencies Percentage (%) (%) Limits (%)
CNB vs. FNA Overall Percent 148/156 94.87 90.15 97.76
with CNB as Agreement
Reference
Positive Percent 29/35 82.86 66.35 93.44
Agreement
Negative Percent  119/121 98.35 94.16 99.80
Agreement
CNB vs. RES with  Overall Percent 153/161 95.03 90.44 97.83
CNB as Agreement
Reference
Positive Percent 31/37 83.78 67.99 93.81
Agreement
Negative Percent  122/124 98.39 94.30 99.80
Agreement
FNA vs. CNB Overall Percent 148/156 94.87 90.15 97.76
with FNA as Agreement
Reference
Positive Percent 29/32 90.63 74.98 98.02
Agreement
Negative Percent  119/124 95.97 90.84 98.68
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Lower 2-sided

Upper 2-sided

Confidence Limit  95% Confidence

Comparison Agreement Frequencies Percentage (%) (%) Limits (%)
FNA vs. RES with  Overall Percent 152/156 97.44 93.57 99.30
FNA as Reference Agreement

Positive Percent 30/32 93.75 79.19 99.23

Agreement

Negative Percent  122/124 98.39 94.30 99.80

Agreement
RES vs. CNB with  Overall Percent 153/161 95.03 90.44 97.83
RES as Reference  Agreement

Positive Percent 31/34 91.18 76.32 98.14

Agreement

Negative Percent  122/127 96.06 91.05 98.71

Agreement
RES vs. FNA with  Overall Percent 152/156 97.44 93.57 99.30
RES as Reference  Agreement

Positive Percent 30/32 93.75 79.19 99.23

Agreement

Negative Percent  122/124 98.39 94.30 99.80

Agreement

In addition, Passing-Bablok and Deming regression analysis was performed to compare Ct

and ACt values between different sample acquisition methods. The regression analysis

demonstrated that there is no evidence fo suggest that there exists any constant or proportional
difference between the RES, CNB, and FNA sample types in terms of Ct or ACt. A linear

regression analysis was also performed to investigate the effect of both percentage of necrotic

and tumour tissue on the relevant ACt values. The slope of the regression line for both necrotic

and percent tumour vs ACt indicates that there is no evidence to suggest that there is any

meaningful difference in ACt values with increasing values of the percentage or necrotic or

tumour tissue.
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The therascreen KRAS RGQ PCR Kit is designed to specifically detect 7 KRAS mutations in
codons 12 and 13 of the KRAS gene. It is not designed to specifically detect the wild-type
sequence at these codons. The results of the test are reported out as “[mutation name]
Detected” and “No Mutation Detected.”

Clinical study supporting use with Erbitux (cetuximab)

A clinical performance study was conducted to generate data to support the clinical utility of
the therascreen KRAS RGQ PCR Kit as a diagnostic tool that enables selection of patients for
treatment with Erbitux (cetuximab). The safety and effectiveness of Erbitux (cetuximab) has
been demonstrated in the CA225025 study. CA225025 was a multicenter, open-label,
randomized clinical trial conducted in 572 patients with EGFR-expressing, previously treated,
recurrent metastatic CRC (mCRC). Patients were randomized (1:1) to receive either Erbitux
(cetuximab) plus best supportive care (BSC) or BSC alone. Erbitux (cetuximab) was
administered as a 400 mg/m2 initial dose, followed by 250 mg/m2 weekly until disease

progression or unacceptable toxicity.

Of the 572 randomized patients, the median age was 63 years; 64% were male, 89% were
Caucasian, and 77% had baseline ECOG performance status of O-1. Demographics and
baseline characteristics were similar between study arms. All patients were to have received
and progressed on prior therapy including an irinotecan-containing regimen and an

oxaliplatin-containing regimen.

KRAS mutation status was available for 453/572 (79%) of the patients: 245 (54%) patients
had KRAS mutation-negative tumours and 208 (46%) patients had KRAS mutation-positive
tumours when assessed by the therascreen KRAS RGQ PCR Kit.

The main outcome measure of the study was overall survival (OS). For the KRAS mutation-
negative (wild-type) population, median survival time (95% Cl) was 8.6 (7.0, 10.3) months in
the Erbitux (cetuximab)+BSC group and 5.0 (4.3, 5.7) months in the BSC group. The OS

113 therascreen KRAS RGQ PCR Kit Instructions for Use, R7 | 05/2026



hazard ratio of Erbitux (cetuximab)+BSC over BSC was 0.63. The 95% confidence interval

(CI) was (0.47, 0.84).

For the KRAS mutation-positive population, median survival time was 4.8 (3.9, 5.6) months in
the Erbitux (cetuximab)+BSC group and 4.6 (3.6, 4.9) months in the BSC group. The hazard
ratio was 0.91 with 95% CI (0.67, 1.24). Results are presented in Table 35 and Figure 23.

Table 35. Overall survival in previously treated EGFR-expressing metastatic colorectal cancer (all randomized and

KRAS status)

Wild-type KRAS mutation-

All randomized negative KRAS mutation-positive
Erbitux+BSC N=287 BSCN=285 Erbitux+BSC ~ BSCN=128 Erbitux+BSC  BSC N=100
N=117 N=108
Median 6.1 4.6 8.6 5.0 4.8 4.6
(months) (5 4 4 7) 4.2,49) (7.0,10.3) (43,57 (3.9, 5.6) (3.6, 4.9)
(95% Cl)
Hazard 0.77 0.63 0.91
ratio (95% (064, 0.92) (0.47,0.84) (0.67,1.24)

al)

p-value* 0.0046

* Based on the stratified log-rank test.
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Figure 23. Kaplan-Meier curve for overall survival in patients with KRAS mutation-negative (wild type) metastatic
colorectal cancer.

Overall survival rates based on Kaplan-Meier estimates at months 6 and 12 were higher for
the Erbitux (cetuximab)+BSC group than the BSC group for the KRAS wild-type subset. This

advantage was not observed in the KRAS mutant subset.

Clinical study supporting use with Vectibix (panitumumab)

A clinical performance study was conducted to generate data to support the clinical utility of
the therascreen KRAS RGQ PCRKit as a diagnostic tool that aids in the identification of
patients for treatment with Vectibix (panitumumab). The objective of the study was to assess
whether KRAS mutation status as determined by the therascreen KRAS RGQ PCR Kit can be
used to select patients with mCRC who will benefit from Vectibix (panitumumab) treatment.

The clinical trial 20050203 was a multicenter, prospective, open-label, randomised phase 3
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study fo assess the efficacy of panitumumab in combination with oxaliplatin, 5-fluorouracil (5-
FU) and leucovorin (FOLFOX) vs. FOLFOX alone in patients with previously untreated,

recurrent mCRC.

Banked tumour samples from patients in study 20050203 were tested with the therascreen
KRAS RGQ PCR Kit to identify 2 subgroups: KRAS mutation-positive (mutant KRAS) and KRAS
mutation-negative (wild-type KRAS), according to whether at least 1 or none of 7 KRAS
mutations in codons 12 and 13 of exon 2 in the KRAS gene was detected. In retrospective
analyses, efficacy data from study 20050203 were stratified by KRAS subgroup. The primary
objective of the KRAS analysis was to assess whether an overall improvement in PFS for
Vectibix (panitumumab) plus FOLFOX relative to FOLFOX alone was significantly greater

among subjects with KRAS wild-type tumours compared to subjects with KRAS mutant tumours.

The prespecified primary efficacy endpoint was progression-free survival (PFS) in the group of
patients (n = 656) with wild-type KRAS mCRC as assessed by a blinded independent central
review of imaging. Other key efficacy endpoints included OS and ORR. The efficacy results in
patients with wild-type KRAS mCRC are presented in Table 36 and Figure 24.

Table 36. Efficacy results in patients with wild-type KRAS mCRC

PFS
Wild-type KRAS pop-  Median (months) Hazard ratio ORR
ulation (95% CI) (95% ClI) p-value (95% CI)
Panitumumab plus N=325 9.6 0.80 0.02 54%
FOLFOX 9.2, 11.1) (0.66, 0.97) (48%,
59%)
FOLFOX alone N=331 8.0 47%
7.5,9.3) (41%,
52%)
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Figure 24. Kaplan-Meier plot of progression-free survival (PFS) in patients with wild-type KRAS mCRC.

Among patients with KRAS mutant tumours, median PFS was 7.3 months (95% CI: 6.3, 8.0) in
the 221 patients receiving Vectibix (panitumumab) plus FOLFOX versus the median PFS of 8.8
months (?5% CI: 7.7, 9.4) in the 219 patients who received FOLFOX alone (HR = 1.29, 95%
Cl: 1.04, 1.62). Median OS was 15.5 months (95% Cl: 13.1, 17.6) in patients receiving
Vectibix (panitumumab) plus FOLFOX versus the median OS of 19.3 months (95% Cl: 16.5,
21.8) in patients who received FOLFOX alone (HR = 1.24, 95% CI: 0.98, 1.57).

An exploratory analysis of OS with updated information based on events in 82% of patients
with wild-type KRAS mCRC estimated the treatment effect of Vectibix (panitumumab) plus
FOLFOX compared with FOLFOX alone. Median OS among 325 patients with wild-type KRAS
mCRC who received Vectibix (panitumumab) plus FOLFOX was 23.8 months (95% Cl: 20.0,
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27.7) versus 19.4 months (95% Cl: 17.4, 22.6) among 331 patients who received FOLFOX
alone (HR = 0.83, 95% Cl: 0.70, 0.98). Results are shown in Figure 25.
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Figure 25. Kaplan-Meier Plot of overall survival (OS) in patients with Wild-type KRAS mCRC.

Clinical study supporting use of LUMYKRAS (sotorasib)

A clinical performance study was conducted to demonstrate the clinical validity of the
therascreen KRAS RGQ PCR Kit as a diagnostic tool to aid in the identification of KRAS G12C
positive NSCLC patient for treatment with LUMYKRAS (sotorasib). The objective of the study
was to assess whether G12C mutation status, as determined by the therascreen KRAS RGQ

PCRKit, can be used to select patients with advanced NSCLC who will benefit from
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LUMYKRAS (sotorasib) treatment. The clinical trial 20170543 was an open-label, multicenter,
phase 1/2 study designed to evaluate the efficacy and safety of LUMYKRAS (soforasib) in
adult subjects with advanced solid tumors that harbor the KRAS G12C mutation.

Data from the primary analysis of the NSCLC phase 2 portion of this study has been used to
support the clinical validity of the therascreen KRAS RGQ PCR Kit as a diagnostic tool.

Enrollment was restricted to subjects with KRAS G12C-mutated NSCLC as assessed by a local

laboratory result, which was confirmed by central testing using the therascreen KRAS RGQ
PCR Kit.

The primary end point of the NSCLC phase 2 portion of this study was to evaluate tumours
objective response rate (ORR) assessed by Response Evaluation Criteria in Solid Tumors
(RECIST), version 1.1, criteria of LUMYKRAS (sotorasib) as monotherapy in subjects with KRAS

G12C-mutated advanced tumours.

Of a total of 126 subjects with NSCLC, 124 subjects were included in the full analysis set.
Two (2) subjects were excluded as they did not have >1 measurable lesion according to
blinded independent centralized review (BICR). The primary endpoint of ORR (complete
response + partial response) measured by computed tomography or magnetic resonance
imaging and assessed per RECIST 1.1 by BICR laboratory for subjects with KRAS G12C-
mutated NSCLC was 37.1% (46 of 124 subjects; 95% Cl: 28.6-46.2%); three (3) subjects

(2.4%) achieved complete response and 43 subjects 34.7%) achieved partial response.”

*Based on 01 December 2020 data cut.
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Troubleshooting Guide

This troubleshooting guide may be helpful in solving any problems that may arise. For more
information, see also the Frequently Asked Questions page at our Technical Support Center:
www.qiagen.com/FAQ/FAQList.aspx (for contact information, visit www.qiagen.com). The
scientists in QIAGEN Technical Services are always happy to answer any questions you may
have about either the information and/or protocols in this handbook or sample and assay

technologies (for contact information, visit www.qiagen.com).

Comments and suggestions

Invalid results

a. The storage conditions for one or more components Check the storage conditions and the expiration
did not comply with the instructions given in "Specimen  date (see the label) of the reagents and use a
Collection, Preparation for Analysis, and Storage" on new kit, if necessary.

page 19.

b. The therascreenKRAS RGQ PCR Kit has expired. Check the storage conditions and the expiration

date (see the kit label) of the reagents and, if
necessary, use a new therascreenKRAS RGQ
PCR Kit.

NTC samples show positive results in the FAM channel

Contamination occurred during preparation of the PCR.  Repeat the PCR with new reagents in replicates.

If possible, close the PCR tubes directly after
addition of the sample to be tested.

Make sure that work space and instruments are
decontaminated at regular intervals.
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Quality Control

In accordance with QIAGEN's ISO-certified Quality Management System, each lot of
therascreen KRAS RGQ PCRKit is tested against predetermined specifications to ensure

consistent product quality.
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Symbols

The following symbols appear in the instructions for use or on the packaging and labeling:

Symbol Symbol definition

W Contains reagents sufficient for 24 reactions
<24>
g Use by date

c € CE marking for Europe

IVD In vitro diagnostic medical device

Catalogue number
REF

Lot number
LOT

MAT Material number (i.e., component labeling)

Global Trade Item Number
GTIN

Contains
Components
COMP porer
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Symbol Symbol definition

Number

NUM

Rn R is for revision of the Instructions for Use and n is the revision number

Temperature limit

Manufacturer

Consult instructions for use

\\‘// Keep away from sunlight

FANN

Caution, consult accompanying documents

Warning/caution

127 therascreen KRAS RGQ PCR Kit Instructions for Use, R7 | 05/2026



Contact Information

For technical assistance and more information, please see our Technical Support Center at

support.qiagen.com.
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Appendix 1: therascreen KRAS RGQ PCR Kit
Manual Protocol

This section contains instructions for using the therascreen KRAS RGQ PCR Kit with Rotor-Gene
Q Software version 2.3.5 in open mode (i.e., without using the therascreen KRAS Assay
Package).

General information

* For materials required, see "Materials Required but not Provided" on page 13.

* For full instructions on sample preparation and sample layout, see 25 and 38.

Protocol: Creating a temperature profile

Before starting, create a temperature profile for the KRAS analysis. The cycling parameters are

the same for both Sample Assessment and Mutation Assessment.

Procedure

The cycling parameters are shown in Table 37.

Table 37. Cycling parameters

Cycles Temperature Time Data acquisition
1 95°C 15 minutes None
40 95°C 30 seconds None
60°C 60 seconds Green and yellow
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1. Double-click the Rotor-Gene Q Software version 2.3.5 software icon on the desktop of the

laptop connected to the Rotor-Gene Q MDx 5plex HRM instrument. Select the Advanced
tab in the New Run window that appears.

2. To create a new template, select Empty Run, then click New to enter the New Run Wizard.

3. Select 72-Well Rotor as the rotor type. Confirm that the locking ring is attached and check
the Locking Ring Attached box. Click Next (Figure 26).

Mew Run Wizard

Welcome to the Advanced Run Wizard!

Riotor Type
354l Rokor
72-wWell Rotor
Rotor-Disc 72
Rotor-Disc 100

¥ Locking Ring Attached

Figure 26. New Run Wizard dialog box. 1 = Rotor type, 2 = Locking Ring Attached box, 3 =Next.
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4. Enter the name of the operator. Add any notes and enter the reaction volume as 25.

Ensure that the Sample Layout field contains the value 1, 2, 3.... Click Next (Figure 27).

This scsmen disphays miscelanscus options for the run. Complete the fields, mfmwn
chcking Mexdt when pou are eady 1o move bo the next pagps. the vizard Fos bl
. o an bem, hover
Operator |N"!"I|IIE 0L OLUSE e Hhe
. fem fo hedp. ou
Hotes: can abo chck on a
combo b bo desplay
heelp about it
arvalable settings.

Reaction i |
Volume (WL} Iﬁ_—'

Sample Lapout: [1,2.3., |

SkpWead | ccBack | Mea» |

Figure 27. Entering operator name and reaction volumes. 1=Operator dialog field, 2 = Notes dialog field, 3 =
Reaction Volume field, 4 = Sample Layout, 5 = Next.

5. Click Edit Profile in the New Run Wizard window (Figure 28) and program the

temperature profile according to the information in the following steps.
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Hew Run Wizard

Tempesaturs Profils © [Chck: thiz budhon o
et thes peofils
shiown i the box

Chiamnesd St -

Mame | Sowce | Detector | Gom | Creste Hew... |

Gresnn  470ren  S10nm 5

Yebow 53ren  SEem 5 _ B |

Oeange 535 B10nm 5 Edit Gan..

Aed B2Srm ESDnm 5

Cientonn  E20ren  T10Rp 7 Flemove I

HEM  460ren  Slfm 7 —=

Gain Optirnisation.

Skpwizad | <cBack |  Hea» |

Figure 28. Editing the profile.

6. Click Insert after and select New Hold at Temperature (Figure 29).
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M Edit Prafile

F R H ]
Fees Open  Savelis | Melp
The: v vl Esboe sppeceamaliely () second s by complete. The graph below repsetsnts B rum 1o be pesboned

Chek: o & ks bsbow 1 iy @

M Hold a2 Tempe
Hewwe FRM Thep
Copy of Currack Shap

Figure 29. Inserting an initial incubation step. 1 = Insert after, 2 = New Hold at Temperature.

7. Set the value in the Hold Temperature field to 95°C and Hold Time field to 15 mins O secs.

Click Insert After, then select New Cycling (Figure 30).

™ Edit Profile
@ . € | @

Mew 0|:;Bn Save As Help
The run will take approximately 16 minuteds] to complete. The araph below represents the run to be pesformed ;

%)

Click an a cycle below to modify it -

Insed before
=== Mew Hold st Temperature

Remove New HRIM Step
Hold Temperature ; Copy of Current Step
1 i P %5 |
Hold Time : 15 ||l O (lezss

Figure 30. Initial incubation step at 95°C. 1 = Hold Temperature and Hold Time, 2 = Insert after, 3 = New

Cycling.
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8. Set the number of cycle repeats to 40. Select the first step and set to 95°C for 30 secs
(Figure 31).

M Edit Profile 3]
S, € W @

Hewr Open Savels | Hebp

Thez: pun will sk appeovamately S8 minutefs] bo complete. The graph below regeesents the: nun to be perfomed :

| | I
Chck o & cpcle below lo modidy i ©
Irnﬂhdcm..l
Ramoes I
This cycle repests 40 | timaz]

Chck on one of the steps below bo modiy &, o press + of - bo add and remove sheps fon this cpacle.

Timed Step = —— =l
a5 o 30 pecs
30 paconds /
i L] ! THC for 20 scs
[™ LLong Rangs
;- BOAC bt 20 soes

__ox |

Figure 31. Cycling step at 95°C. 1 = Cycle repeats box, 2 = step one temperature setting, 3 = step one time
setting.

9. Highlight the second step and set to 60°C for 60 secs. To enable data acquisition during
this step, click Not Acquiring (Figure 32).
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M Edit Profile |'>_c
a4 . € H @
Hew Open  Save As  Help

The sun wll lake approsamately 125 mirubefs] 1o complete. The graph below iepiesants the pun to be pedormed

A A A A A

Click. on & cychs bakow bo modify it ;
1Hnld Ingert alter...
Irsel el
Femove

Thiz cochs epsals 40 | tmeis).
ek o arw of Hos seps bk ho sy i, of prass + of - 40 add and ismors sheps ol this cycls.
Tirned Step =]

IS for 30 pecs Jj
= /
Hat Acgarrsg

ri =l EOMC fon B0 secs ;"K

Figure 32. Cycling step at 60°C. 1 = second step temperature and time setting, 2 = Not Acquiring.

10. In the Available Channels list, select Green and Yellow then click > to move them to
Acquiring Channels list. Click OK (Figure 33).
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Dye Chast >

510nm

Same oz Previous © |lhr¢w.ﬁ.c.q:,isﬁon] j
Acousition Configuration :
Avalable Channels © Acquring Channeds :
M ame [ s || MName J
Crimizon J Green
HAM il ellow
Orange
Red «

To acouere from a channel, select it from the kst in the lelt and chck >, To stop acquinng lrom &
channel, select it in the right-hand list and clck <. To remove all acquisiions, chck <<,

Dye Channel Selection Chart

FAM* SYBR Green 14, Fluorescein, EvaGeen, Alewa Fluor 4884

JOEY, VICE, HEX, TET®, CAL Fluor Gold 54014, ' akima ‘rellow '

DY, CAL Fluor Red 610+, Cy3.5%, Texas Red*, Alexa Fluor 568

Cy5", Quazar 670, Alexa Fluos £33

QuacaT05, Alexa Fluor B804

510nm

SYTO 94, Evalresn

Figure 33. Acquiring at cycling step of 60°C.

11. Highlight the third step and click = to delete. Click OK (Figure 34).
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M Edit Profile

@ . 8 W @
M Open Save s | Help
T rury vall Rashin Apprcoamately 135 mirwbes] o complete. The oraph below segeesents the num bo be pedoemed :

[ A A

Click on & cyche below o modify i -

Hold Ingert sftes
e I

Thiz cycle tepeats 40 | timefz].

Mmmdhﬂmbﬁuhmﬂytu’m:;ou-haﬂimﬂmm:|n|Hitqpch-.

D - - *
Tms'wm = ST fou 30 s =]]
20 socond: K
Aoryingl Cycing T2 for 20 secs
on Green

I LogRaroe BT for B secs
™ Touchdown

Figure 34. Removal extension step.

12. In the next window, click Gain Optimization (Figure 35).
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New Run Wizard @

Temperature Profile : This box displays
help on elements in
the wizard. For help

on an item, hover
your mouse over the
itern for help. You
can also click on a
caombo box to display

help about its
Edit Profile ... |

available settings.

Channel Setup :
Name ] Source [ Detector [ Gain | Create New... ‘
Green 470nm  510nm 5 Edit
Yellow  530nm  555nm 5
Orange  585nm  B10nm 5 Edit Gain...
Red E25nm  BEOnm 5
Crimson  680nm  710hp 7 Remove
HRAM 460nm  510nm 7 Reset Defaulls {
1=
Gain Dptimization...
Skipwizard | <cBack | Nest>>

Figure 35. Gain Optimization.

13. Click Optimize Acquiring. Channel settings are displayed for each channel. Click OK to

accept these default values. (Figure 36).
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Auto-Gain Optimisation Setup
Optirmisation :

Auta-G ain Optirization will read the flucresence on the inserted sample at
% different gain levels until it finds one at which the fluorescence levels are

acceptable. The range of flucrescence you are looking for depends on the
chemistry you are performing.

Set temperature to |5: :ll degrees.
Optimize All Optimise Acquirin

Auto-Gain Optimisation Channel Settings

—Chamnel 4| Channel Settings :

l_ Channel: Green Tube Position : |1 ﬂ L '
Target Sample Range : |5 =g up to |1 0 n —
MName =T =

Acceptable Gain Range: [10 | 0 [10 = emove |
| mave Al |
: OK I Cancel | Hep |

Start Manual... Cloze

Help

Figure 36. Auto-gain Optimization for the green channel.

14. Check the Perform Optimization before 1st Acquisition box then, click Close to return to
the wizard (Figure 37).
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Auto-Gain Optimisation Setup

Optimiation :

Auibo-Gain Optimization will read the fuxesence on the nserted sample at
& diiferent gain levels until it finds one at which the fluorescence levels are
acceptable. The range of fucrescence pou are looking for depends on the
chemistiy wou are peifarming.
Set temperature to I_j degreas.
Optiméze Al I Optimeze Acguinng I
¥ Perform Optimization Before T3t Acquisibon
[~ Perform Optimization At 60 Degrees At Beginning OF Run

Channel Seltings :
| - Add.. |
Name | Tube Postion | Min Reading | Max Reading | Min Gain | Max Gain Edt. |
Green 1 5F1 10F1 A0 10
Yelow 1 51 1061 10 10 __ Bemove |
Remowve Al
< >

= v Ooe |t |

Figure 37. Selecting of green and yellow channels.

15. Click Next. Then, click Save to save the template in an appropriate location.

Protocol: Sample assessment (manual)

This protocol is used to assess the total amplifiable DNA in samples and should be performed

prior to KRAS mutation analysis.
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¢ Prepare samples as described in 25.
* Set up the PCR run on the Rotor-Gene Q MDx 5plex HRM instrument as described in 141.

 After the run is complete, analyze the data according to the instructions in Sample

assessment data analysis.

Protocol: KRAS mutation detection (manual)

Once a sample has passed the sample assessment, it can be tested to detect KRAS mutations.

¢ Prepare samples as described in 25.
« Set up the PCR run on the Rotor-Gene Q MDx 5plex HRM instrument as described in 141.

o After the run is complete, analyze the data according to the instructions in Sample

assessment data analysis.

Protocol: therascreen KRAS PCR RGQ setup

1. Open the Rotor-Gene Q Software version 2.3.5 and the appropriate created temperature
profile.

2. Create the temperature profile according to 129.

Ensure that the correct rotor is selected, and check the Locking Ring Attached box. Click
Next (Figure 38).
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Mew Run Wizard El

‘Welcome to the Advanced Run Wizard!

Skip Wizaed | Mew» |
____________________________________________________________|

Figure 38. New Run Wizard dialog box and welcome screen. 1 = Rotor type, 2 = Locking Ring Attached box, 3 =
Next.

3. Enter the name of the operator. Add any notes and check that the Reaction Volume field is

set to 25 and the Sample Layout field contains the value 1, 2, 3.... Click Next (Figure 39).
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This scoeen displays mizcellansous options for the nun Complele the felds,

chicking Mest when you ane ready to move b the next page.

Dipeesraice [H"-"HE

Hotes :

Reaction =]

Yokame fuL} 3 I

SampleLayout: 1,23 -
Skpwaad | «Back | Het» |

Figure 39. New Run Wizard dialog box. 1 = Operator and Notes fields, 2 = Reaction Volume and Sample Layout
fields, 3 = Next.

4. leave all values as it is in the next window. No editing is required as the temperature

profile has been created according to the instructions in 129. Click Next (Figure 40).
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M Rian Wizaid

Ecii Frofile ... |

Dhannel Sehug

[ Meme | Sowsce | Detecter | Gan | Cotate New.. |
Geeen  &70nm Si0om 5

Telow S3nm  BEm 5 _ s |
Qurge SBem o 5 Edi G
Crvaon Bl T10kp 7 [Fiprrarye
WA Mdoe Sl 7 Fissed Dslondts |
(G O plirvas aticon .

SkpWioed | coBeck | Hestss |

Figure 40. New Run Wizard dialog box and temperature editing screen. 1 = Next.

5. Review the summary and click Start Run to save the run file and start the run (Figure 41).
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Mew Run Wizard 3

Summarny -
Setting | Viahse |
Gopen Gar ]
Wesdow Gan ]
AuitoGan Diptamization Bedone Fira Acquisbion
Righor Twied Rghor
S ample Lapout 1.2.3
Rescton Viokumes [in mecioltenn] 25

Qe o' Sonbrmed that wour nan seltngs: ain comect, chck Stai Runta Sive Tamplatn
begn the nun. Chck Save Templale lo seve settings for fufune nana.

stipwiosd | coBack |

Figure 41. New Run Wizard dialog box. 1 = Start Run.

Note: After the run starts, a new window appears in which you can either enter sample
names now or click Finish, and enter them later by selecting the Sample button during the

run or once the run is complete.

If you click Finish and Lock Samples, you can no longer edit the sample names. You should
take particular care when entering sample names to ensure correct sample testing and

analysis.
Note: When naming samples, empty wells should be left blank in the Name column.

6. After the run is complete, analyze data according to sections Sample assessment data

analysis or KRAS mutation detection analysis, as appropriate.

7. If quantification reports are required, click the Reports icon of the toolbar in the Rotor

Gene Q run file.
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Ordering Information

Product

Contents

Cat. no.

therascreen KRAS RGQ PCR Kit (24)

Rotor-Gene Q and accessories

Rotor-Gene Q MDx 5plex HRM Platform

Rotor-Gene Q MDx 5plex HRM System

Loading Block 72 x 0.1 mL Tubes

Strip Tubes and Caps, 0.1 mL (250)

Strip Tubes and Caps, 0.1 mL (2500)

For 24 reactions: 1 Control Assay, 7 Muta-
tion Assays, Positive Control, Water, Tagq
DNA Polymerase

Real-time PCR cycler and High Resolution
Melt analyzer with 5 channels (green, yellow,
orange, red, crimson) plus HRM channel,
laptop computer, software, accessories, 1
year warranty on parts and labor, installation
and training not included

Realtime PCR cycler and High Resolution
Melt analyzer with 5 channels (green, yellow,
orange, red, crimson) plus HRM channel,
laptop computer, software, accessories, 1
year warranty on parts and labor, installation
and training

Aluminum block for manual reaction setup
with a single-channel pipetin 72 x 0.1 mL
tubes

250 strips of 4 tubes and caps for 1000 reac-

tions

10 x 250 strips of 4 tubes and caps for
10,000 reactions

874011

9002032

9002033

9018901

981103

981106

QlAamp DSP DNA FFPE Tissue Kit — for purification of genomic DNA from paraffin-embedded tissues

QlAamp DSP DNA FFPE Tissue Kit (50)

QlAamp DNA FFPE Tissue Kit (50)

For 50 DNA preps: QlAamp Mini Spin
Columns, Proteinase K, Buffers, Reagents,
and Collection Tubes (2 ml)

For 50 DNA preps: QlAamp Mini Spin
Columns, Proteinase K, Buffers, Reagents,
and Collection Tubes (2 mlL)
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For up-to-date licensing information and product-specific disclaimers, see the respective
QIAGEN kit Instructions for Use. QIAGEN kit Instructions for Use are available at
www.qiagen.com or can be requested from QIAGEN Technical Services or your local

distributor.
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Document Revision History

Revision Description

R5, November 2019 Change in legal manufacturer (cover page)
Removed EC + REP symbol from cover page and Symbols section

Adaption of instrument name from Rotor-Gene Q MDx to Rotor-Gene Q
MDx 5plex HRM to align with name on the instrument label

Updated the Detection of KRAS mutations protocol to include
additional step in preparing master mixes

Corrected values in Frequency and 95% Confidence Interval columns
in Table 9.

Updated CRC overall agreement percentage from 96.4% to 96.82%
Corrected values in LOD C95 column in Table 14
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Revision

Description

R6, November 2020

149

Corrected the therascreen KRAS Assay Package version to 3.0.3

Updated this document all through-out regarding the availability for
download of the assay package at www.qiagen.com

Added a note throughout the document regarding actions related to
flags for NSCLC indication updated to ensure correct functioning of the
kit

Added a note throughout the procedures in this document about correct

reagent mixing Updated General precautions section

Added a note for correct placement of Rotor-Gene Q MDx 5plex HRM
instrument

Added a note regarding the use of dry scalpels Updated Protocol:
DNA sample assessment to add additional important points before
starting Updated Protocol: Detection of KRAS mutations section to add
additional important points before starting and a note for NSCLC
samples to interpret several flags as Invalid

Updated Rotor-Gene Q therascreen KRAS Assay Package flags section
to add tables to illustrate RGQ flags, their meanings, and
recommended actions

Updated Interpretation of Results regarding actions related to flags.
Updated Troubleshooting Guide section to add tables to illustrate RGQ
flags, their meanings, and recommended actions

Updated Limitations section to add information about NSCLC samples
Revised Performance Characteristics section to update data in tables
Updated DNA input and linearity section

Updated Repeatability and reproducibility section

Updated Sample handling variability section

Clinical Performance Section added

Updated Sample assessment data analysis section to revise
recommended solution for sample control assay CT of >32

Marking for European conformity added to Symbols section

Updated Interpretation of Results (Manual) regarding actions related to
flags.

Updated the Protocol: Detection of KRAS mutations section to include
steps on how to prepare the master mixes
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Revision

Description

R7, May 2026

Updated Materials Required but not Provided section

Updated Warning and Precautions section to add hazard and
precautionary statement

Updated Specimen Collection, Preparation for Analysis, and Storage
to add information about storing NSCLC

Updated Protocol: DNA Extraction section

Note added regarding Taq DNA Polymerase in Procedure section of
Protocol: DNA Sample Assessment

Added RGQ flags in Interpretation of Results

Updated Limitations section
« Add information about rare prevalence rate

»  Modified text alignment to clarify test design is for both CRC and
NSCLC samples

Updated several sections in Performance Characteristics for
CRC Specimens regarding NSCLC and CRC claims

Readded PC_MUTATION_ASSAY_FAIL and PC_CTRL_INVALID_
DATA in flags column of Troubleshooting Guide

Updated flags in Troubleshooting Guide
Corrected QlAamp kit reference in Ordering Information

Maijor layout update
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Limited License Agreement for therascreen® KRAS RGQ PCR Kit
Use of this product signifies the agreement of any purchaser or user of the product to the following terms:

1. The product may be used solely in accordance with the protocols provided with the product and this Instructions for
Use and for use with components contained in the panel only. QIAGEN grants no license under any of its
intellectual property to use or incorporate the enclosed components of this panel with any components not included
within this panel except as described in the protocols provided with the product, this Instructions for Use, and
additional protocols available at www.giagen.com. Some of these additional protocols have been provided by
QIAGEN users for QIAGEN users. These protocols have not been thoroughly tested or optimized by QIAGEN.
QIAGEN neither guarantees them nor warrants that they do not infringe the rights of third-parties.

2. Other than expressly stated licenses, QIAGEN makes no warranty that this panel and/or its use(s) do not infringe
the rights of third-parties.

3. This panel and its components are licensed for one-time use and may not be reused, refurbished, or resold.
4. QIAGEN specifically disclaims any other licenses, expressed or implied other than those expressly stated.

5. The purchaser and user of the panel agree not to take or permit anyone else to take any steps that could lead to or
facilitate any acts prohibited above. QIAGEN may enforce the prohibitions of this Limited License Agreement in any
Court, and shall recover all its investigative and Court costs, including attorney fees, in any action to enforce this
Limited License Agreement or any of its intellectual property rights relating to the panel and/or its components.

For updated license terms, see www.qiagen.com.

Trademarks: QIAGEN®, Sample to Insight®, therascreen®, HotStarTag®, MinElute®, Rotor-Disc®, Rotor-Gene®, Rotor-
Gene AssayManager®, RNeasy® (QIAGEN Group); Balversa™ (Janssen Research & Development, LLC, TagMan®
(Roche Group). Registered names, trademarks, etc. used in this document, even when not specifically marked as such,
are not o be considered unprotected by law.

Not for use with stool samples.

Not for use with urine samples.

Not for use with extracellular nucleic acid from blood sample.
Not for use with cell-free bone marrow samples.

Not for use with saliva samples.

THE PURCHASE OF THIS PRODUCT GRANTS THE PURCHASER RIGHTS UNDER CERTAIN ROCHE PATENTS TO USE IT
SOLELY FOR PROVIDING HUMAN IN VITRO DIAGNOSTIC SERVICES. NO GENERAL PATENT OR OTHER LICENSE OF
ANY KIND OTHER THAN THIS SPECIFIC RIGHT OF USE FROM PURCHASE IS GRANTED HEREBY.

05/2026 HB-1861-007 1134665 © 2026 QIAGEN, all rights reserved.
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