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Intended Use

The therascreen EGFR RGQ PCR Kit is a real-time PCR test for the qualitative
detection of exon 19 deletions and exon 21 (L858R) substitution mutations of
the epidermal growth factor receptor (EGFR) gene in DNA derived from
formalin-fixed paraffin-embedded (FFPE) non-small cell lung cancer (NSCLC)
tumor tissue. The test is intended to be used to select patients with NSCLC for
whom GILOTRIF™ (afatinib), an EGFR tyrosine kinase inhibitor (TKI), is
indicated. Safety and efficacy of GILOTRIF (afatinib) have not been established
in the patients whose tumors have L861Q, G719X, S768I, exon 20 insertions,
and T790M mutations, which are also detected by the therascreen EGFR RGQ
PCR Kit.

Specimens are processed using the QIAamp DSP DNA FFPE Tissue Kit for
manual sample preparation and the Rotor-Gene Q MDx instrument for
automated amplification and detection.

Summary and Explanation of the Test

Mutations in the EGFR oncogene are found in human cancers (1, 2). The
presence of these mutations correlates with response to certain tyrosine kinase
inhibitor (TKI) cancer therapies in patients with non-small cell lung cancer
(NSCLC) (3-8). Such mutations in the EGFR oncogene are present in the
general population of patients with NSCLC at a frequency of approximately
10% in patients from the USA, Europe, or Australia and up to 30% in patients
from Japan and Taiwan (1, 2, 9).

The therascreen EGFR RGQ PCR Kit is a real-time qualitative PCR assay used on
the Rotor-Gene Q MDx instrument. Using Scorpions® (10) and ARMS® (Allele
Refractory Mutation System) technologies (11), the therascreen EGFR RGQ PCR
Kit enables the detection of 21 mutations in exons 18, 19, 20, and 21 of the
EGFR oncogene against a background of wild type genomic DNA.

Among the 21 EGFR mutations detected by the therascreen EGFR RGQ PCR Kit,
safety and efficacy of GILOTRIF has been established for the 15 mutations listed
in Table 1, but has not been established for the 6 mutations listed in Table 2.
Refer to GILOTRIF drug labeling for more details.
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Table 1. List of mutations and COSMIC identities — Safety and efficacy of
GILOTRIF established

Mutation  Exon  Base change COSMIC ID*
2238_2255del18 6220
2235_2249del15 6223
2236_2250del15 6225
2239 2253del15 6254
2239 2256del18 6255
2240_2254del15 12369

Delefions 19 2240_2257del18 12370
2239_2248TTAAGAGAAG>C 12382
2239_2251>C 12383
2237_2255>5T 12384
2239_2258>CA 12387
2238_2252>GCA 12419
2238_2248>GC 12422
2235_2252>AAT 13551

L858R 21 25731>G 6224

* COSMIC IDs taken from the Catalogue of Somatic Mutations in Cancer:
www.sanger.ac.uk/genetics/CGP/cosmic/.
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Table 2. List of mutations and COSMIC identities — Safety and efficacy of
GILOTRIF not established

Mutation Exon Base change COSMIC ID*
T790M 20 2369C>T 6240
L861Q 21 2582T>A 6213
G719A 18 2156G>C 6239
S768l| 20 2303G>T 6241

2319_2320insCAC 12377
2310_2311insGGT 12378

Insertions 20

* COSMIC IDs taken from the Catalogue of Somatic Mutations in Cancer:
www.sanger.ac.uk/genetics/CGP/cosmic/.

Principle of the Procedure
The therascreen EGFR RGQ PCR Kit comprises 8 separate PCR amplification

reaction mixes: 7 mutation-specific reactions in exons 18, 19, 20, and 21 of the
EGFR oncogene and a wild-type control in exon 2. The principle components of
the kit are explained below.

Mutation reaction mixes

Each mutation-specific reaction mix uses a mutation-specific ARMS primer to
selectively amplify mutated DNA and 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.
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The probe incorporates the fluorophore 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.

Control reaction

The control reaction mix (tube CTRL) uses a Scorpions primer and an unlabeled
primer to amplify a short sequence of exon 2 of the EGFR gene. The control
reaction is used to determine if an appropriate level of amplifiable DNA is
present in the sample and is a factor in the analytical calculations that determine
mutation status.

Internal control

Each of the 8 reaction mixes contains an internal control designed to detect
failure of the reaction (e.g., due to the presence of inhibitors). The internal
control employs a non-EGFR related oligonucleotide target sequence, an
unlabeled primer, and a Scorpions primer labeled with hexachlorofluorescein
(HEX™) in order to distinguish it from the FAM-labeled Scorpions in the control
and mutation reaction mixes.

Positive control

The positive control (tube PC) comprises a mixture of synthetic oligonucleotides
representing one mutation for each of the mutation assays. Detection of the
mutations within acceptable ranges confirms the proper functioning of each of
the reaction mixes in the kit

Negative control

The no template control (tube NTC) contains nuclease-free water to be used for
the “no template control” (NTC) reaction. The NTC serves as a negative control
and assesses potential contamination during assay setup.

Sample diluent

The sample diluent (tube Dil.) contains nuclease-free water.

Taq DNA polymerase

Tag DNA polymerase is the enzyme for the polymerase chain reaction used by
the therascreen EGFR RGQ PCR Kit.
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Platform and software

The therascreen EGFR RGQ PCR Kit is specifically designed to be used with the
Rotor-Gene Q MDx instrument. The Rotor-Gene Q MDx instrument is
programmed for different cycle parameters, or “runs”, by the RGQ therascreen
EGFR Assay Package.

The RGQ therascreen EGFR Assay Package consists of 2 templates: the
“therascreen EGFR Control Run Locked Template” (for DNA sample assessment)
and the “therascreen EGFR Locked Template” (for detection of EGFR mutations).
These templates contain the PCR run parameters and calculate the results.

The HEX signal is read by the yellow channel in the Rotor-Gene Q MDx, and the
FAM signal is read by the green channel.

____________________________________________________________________________________________________________________________________________________________|
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Reagents

Reaction mixes are duplex, containing FAM-labeled reagents to detfect targets
and a HEX-labeled internal control.

Table 3. Reagents supplied in the therascreen EGFR RGQ PCR Kit

Reagent Ingredients
Control Reaction  Control Unlabeled Primer, Control 2 tubes x 600 yl
Mix Scorpions Primer, Internal Control

Unlabeled Primer, Internal Control
Scorpions Primer, Internal Control
Template, Deoxynucleotide
Triphosphates, Magnesium Chloride,
Tris EDTA Buffer, PCR Buffer, Nuclease-

free Water
T790M Reaction ~ T790M ARMS Primers, Scorpions 1 tube x 600 pl
Mix Primer, Internal Control Unlabeled

Primer, Internal Control Scorpions
Primer, Internal Control Template,
Deoxynucleotide Triphosphates,
Magnesium Chloride, Tris EDTA Buffer,
PCR Buffer, Nuclease-Free Water

Deletions Reaction Deletions ARMS Primers, Scorpions 1 tube x 600 yl
Mix Primer, Internal Control Unlabeled

Primer, Internal Control Scorpions

Primer, Internal Control Template,

Deoxynucleotide Triphosphates,

Magnesium Chloride, Tris EDTA Buffer,

PCR Buffer, Nuclease-free Water

L858R Reaction ~ L858R ARMS Primer, Scorpions Primer, 1 tube x 600 pl
Mix Internal Control Unlabeled Primer,

Internal Control Scorpions Primer,

Internal Control Template,

Deoxynucleotide Triphosphates,

Magnesium Chloride, Tris EDTA Buffer,

PCR Buffer, Nuclease-free Water

Table continued on next page
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Table 3. Continued

Reagent Ingredients
L861Q Reaction  L861Q ARMS Primer, Scorpions 1 tube x 600 yl
Mix Primer, Internal Control Unlabeled

Primer, Internal Control Scorpions
Primer, Internal Control Template,

Deoxynucleotide Triphosphates,
Magnesium Chloride, Tris EDTA Buffer,
PCR Buffer, Nuclease-free Water

G719X Reaction ~ G719X ARMS Primers, Scorpions 1 tube x 600 pl
Mix Primer, Internal Control Unlabeled

Primer, Internal Control Scorpions

Primer, Internal Control Template,

Deoxynucleotide Triphosphates,

Magnesium Chloride, Tris EDTA Buffer,

PCR Buffer, Nuclease-free Water

S768l Reaction S768l ARMS Primer, Scorpions Primer, 1 tube x 600 pl
Mix Internal Control Unlabeled Primer,

Internal Control Scorpions Primer,

Internal Control Template,

Deoxynucleotide Triphosphates,

Magnesium Chloride, Tris EDTA Buffer,

PCR Buffer, Nuclease-free Water

Insertions Reaction Insertions ARMS Primers, Scorpions 1 tube x 600 pl
Mix Primer, Internal Control Unlabeled

Primer, Internal Control Scorpions

Primer, Internal Control Template,

Deoxynucleotide Triphosphates,

Magnesium Chloride, Tris EDTA Buffer,

PCR Buffer, Nuclease-free Water

Table continued on next page
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Table 3. Continued

Reagent Ingredients
EGFR Positive Control Template, T790M 1 tube x 300 l
Control Template, Deletion 6223 Template,

L858R Template, LB6T1Q Template,
G719A Template, S768I Template,
Insertion 12378 Template, Poly A
RNA, Tris EDTA Buffer

Tag DNA Taq Polymerase: 50% 1 tube x 138 l
Polymerase Glycerol/Nuclease-free water
No template Nuclease-Free Water 1 tube x 1.9 ml
control
For sample Nuclease-Free Water 1 tube x 1.9 ml
dilution

Platform

The therascreen EGFR RGQ PCR Kit is specifically designed for use with the
Rotor-Gene Q MDx instrument installed with the RGQ therascreen EGFR Assay

Package version 1.1.2 available separately on CD (QIAGEN, cat. no.
9022672/9022673).

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

B Refer to “Appendix: Installation of the RGQ therascreen EGFR Assay
Package”, page 74 for instructions on installing the RGQ therascreen EGFR
Assay Package.

The Rotor-Gene Q MDx instrument must be maintained according to the
requirements in the instrument user manual.

Warnings and Precautions
For in vitro diagnostic use
For prescription use only

For use with Rotor-Gene Q MDx instrument
For use with QlAamp DSP DNA FFPE Tissue Kit
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Safety information

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 format at www.giagen.com/safety, where you can find, view,
and print the SDS for each QIAGEN kit and kit component.

24-hour emergency information

Chemical emergency or accident assistance is available 24 hours a day from:
CHEMTREC
USA = Tel: 1-800-424-9300

General precautions

B The test is for use with formalin-fixed, paraffin-embedded NSCLC tissue
specimens.

B 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.

B Reagents for the therascreen EGFR RGQ PCR Kit 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.

B All reagents in the therascreen EGFR RGQ PCR Kit are formulated
specifically for use with the tests provided in the therascreen EGFR RGQ
PCR Kit.

B All reagents supplied in the therascreen EGFR RGQ PCR Kit are intended to
be used solely with the other reagents supplied in the same therascreen
EGFR RGQ PCR Kit. Do not substitute the reagents in the therascreen EGFR
RGQ PCR Kit or between therascreen EGFR RGQ PCR Kits, as this may

affect performance.

B Only use the Tag DNA polymerase (tube Tag) that is provided in the
therascreen EGFR 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.

B Refer to the Rotor-Gene Q MDx instrument user manual for additional
warnings, precautions and procedures.

B Do not use expired or incorrectly stored components.
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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 setting 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 instrument until the run has finished.
Note: Do not open Rotor-Gene Q tubes after the run has finished.

Note: Caution must be observed to ensure correct sample testing with emphasis
to wrong sample entry, loading error, and pipetting error.

Reagent Storage and Handling

The therascreen EGFR RGQ PCR Kit is shipped on dry ice. If any component of
the therascreen EGFR 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, Instructions for Use, or the reagents, please contact one of the QIAGEN
Technical Service Departments or local distributors (visit www.qgiagen.com).

The therascreen EGFR RGQ PCR Kit should be stored immediately upon receipt
at =15 to -30°C in a constanttemperature freezer and protected from light.
When stored under the specified storage conditions, the therascreen EGFR RGQ
PCR Kit is stable until the stated expiration date.

Once opened, reagents can be stored in their original packaging at -15 to
-30°C for 90 days or until the stated expiration date, whichever comes first.
Repeated thawing and freezing should be avoided. Do not exceed a maximum
of 8 freeze-thaw cycles.

The reagents must be thawed at ambient temperature for a minimum of 1 hour
and a maximum of 4.5 hours. Once the reagents are ready to use, the PCR
reactions can be set up. The Rotor-Gene Q tubes, containing the master mixes
and the DNA sample, can be loaded onto the Rotor-Gene Q MDx immediately.
The total time prior to run once the PCR reactions are set up should not exceed:

B 7 hours if stored at ambient temperature
Note: This time includes both the PCR setup and storage.

B 18 hours if stored in the refrigerator (2-8°C)
Note: This time includes both the PCR setup and storage.
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Note: Scorpions (as with all fluorescently labeled molecules) in the reaction mix
reagents are light sensitive. Protect control and reaction mix reagents from light
to avoid photo bleaching.

Reagents in the therascreen EGFR RGQ PCR Kit are diluted optimally and no

further purification or treatment is required prior to their use in analysis as
directed by the therascreen EGFR RGQ PCR Kit Instructions for Use (Handbook).

Attention should be paid to expiration dates and storage conditions printed on
the box and labels of all components. Do not use expired or incorrectly stored
components.
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Specimen Collection, Preparation for Analysis, and
Storage

The therascreen EGFR RGQ PCR Kit is for use with DNA samples extracted from
formalinfixed paraffin-embedded (FFPE) tumor tissue collected from NSCLC
patients. Tumors are heterogeneous in terms of both genotype and phenotype.
Mutation-positive tumors can contain wildtype DNA and similarly histology can
show regions of nontumor tissue. All tissue samples should be treated as
potentially hazardous.

To prepare tissue samples for DNA extraction:

B 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.

B Use a trained individual (e.g., a pathologist) to assess a Hematoxilyn &
Eosin (H&E)-stained section to confirm that there is tumor present.

B The stained sections must not be used for DNA extraction.

B Scrape the tumor tissue from 2 sections into labeled microcentrifuge tubes
using a fresh scalpel for each sample.

Note: Use dry scalpels. Do not perform this step in a laminar flow or fume hood.

Label, handle, and store tumor specimens, blocks, slides, samples, and
microcentrifuge tubes ready for extraction in a controlled fashion according to
local procedures.

Store FFPE blocks and slides at room temperature. Slides may be stored at
ambient temperature for up to 1 month prior to DNA extraction.

Genomic DNA may be stored at 2-8°C for 1 week post extraction, or at -15 to
-25°C for up to 8 weeks before use.
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Materials Provided

Kit contents

therascreen EGFR RGQ PCR Kit (24)
Catalog no. 870121
Number of reactions 24
Color Identity Tube identification Volume
Red Control Reaction Mix 1 CIRL 2 x 600 pl
Purple T790M Reaction Mix 2  T790M 600 pl
Orange Deletions Reaction Mix 3 Del 600 l
Pink L858R Reaction Mix 4  L858R 600 pl
Green L861Q Reaction Mix 5 1861Q 600 pl
Yellow G719X Reaction Mix 6 G719X 600 pl
Gray S768I Reaction Mix 7 S768l 600 pl
Blue Insertions Reaction Mix 8 Ins 600 pl
Beige EGFR Positive Control 9 PC 300 pl
Mint Tag DNA Polymerase Taq 138 pl
o Nl g 19
White Nuclease-free water for Dil. 1.9 ml
Dilution
therascreen EGFR RGQ PCR Kit Instructions for Use 1
(Handbook|

therascreen EGFR RGQ PCR Kit Instructions for Use (Handbook) Draft 07/2013 17



Materials Required but Not Provided

When working with chemicals, always wear a suitable lab coat, disposable
gloves, and protective goggles. For more information, consult the appropriate
safety data sheets (SDSs), available from the product supplier.

Reagents
B QlAamp DSP DNA FFPE Tissue Kit (QIAGEN, cat. no. 60404; see “DNA

extraction”, page 20)

Consumables

B 0.1 ml Strip Tubes and Caps, for use with 72-well rotor (QIAGEN, cat. no.
981103 or 981106)

B Nuclease-free, low DNA-binding microcentrifuge tubes for preparing master
mixes

B Noucleasefree pipet tips with aerosol barriers

Equipment
B Permanent marker

B Rotor-Gene Q MDx instrument with 72-well rotor* (QIAGEN, cat. no.
9002035 and 92001580)

B Rotor-Gene Q MDx software version 2.1.0 or higher

Note: The RGQ therascreen EGFR Assay Package software will only work with
the software version 2.1.0 (Build 9) or higher.

B RGQ therascreen EGFR Assay Package CD version 1.1.2 (QIAGEN, cat.
no. 9022672/9022673)

B Lloading Block 72 x 0.1 ml Tubes, aluminum block for manual reaction set
up (QIAGEN, cat. no. 2018901T)

Dedicated pipets* (adjustable) for sample preparation
Dedicated pipets* (adjustable) for PCR master mix preparation

Dedicated pipets* (adjustable) for dispensing of template DNA

Benchtop centrifuge* with rotor for 1.5 ml tubes

* Prior to use ensure that instruments have been checked and calibrated according to the
manufacturer’s recommendations.
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B Thermomixer, heated orbital incubator, heating block, or water bath
capable of incubation at 56°C and 90°C*

* Prior to use ensure that instruments have been checked and calibrated according to the
manufacturer’s recommendations.
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Procedure

DNA extraction

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

Note: The therascreen EGFR 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 (Version 1, September 2010) noting the following:

B The QlAamp DSP DNA FFPE Tissue Kit must be used manually only. Do not
use the automated protocol for the QlAcube described in the QlAamp DSP
DNA FFPE Tissue Kit Handbook.

B Do not use the RNase step described in the QlAamp DSP DNA FFPE Tissue
Kit Handbook.

B Do not use the QIAGEN Deparaffinization Solution. Use only the

xylene/ethanol method for deparaffinization described in the QlAamp DSP
DNA FFPE Tissue Kit Handbook.

Use 2 slides per extraction.

B Proteinase K digestions (step 11 in the QIAamp DSP DNA FFPE Tissue Kit
Handbook) must be performed for 1 hour * 5 minutes at 56°C + 3 °C.

Proteinase K digestion (step 12 in the QlAamp DSP DNA FFPE Tissue Kit
Handbook) must be performed for 1 hour + 5 minutes at 90°C % 3 °C.

B The samples must be eluted with 120 pl of elution buffer (ATE) from the
QIAamp DSP DNA FFPE Tissue Kit.

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

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.

Important points before starting

Up to 24 samples can be assessed using the control reaction mix available.
Use the control reaction mix (tube CTRL) to assess the DNA prior to testing.

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.

For efficient use of the reagents in the therascreen EGFR 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

EGFR 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.

Things to do before starting

Ensure that the RGQ therascreen EGFR Assay Package software is installed
before first use of the Rotor-Gene Q MDx instrument (see “Appendix:
Installation of the RGQ therascreen EGFR Assay Package”).

Before each use, all reagents need to be thawed completely for a minimum
of 1 hour and a maximum of 4.5 hours at ambient temperature (15-25°C),
mixed by inverting 10 times, and centrifuged briefly to collect the contents
at the bottom of the tube.

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

1. Completely thaw the control reaction mix (tube CTRL), nuclease-free water
for no template control (tube NTC), and EGFR positive control (tube PC) at
ambient temperature (15-25°C) for a minimum of 1 hour and a maximum
of 4.5 hours. The times for thawing reagents, PCR setup, and storage before
starting the run are indicated in Table 4. 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.

Table 4. Thawing times, PCR set up times, and storage temperatures

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

Note: PCR setup is to be performed at ambient 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 instrument.

Note: Bring Tag DNA polymerase (tube Tag) to ambient temperature (15-
25°C) at the same time as the other reagents (see “Reagent Storage and
Handling”, page 14. Centrifuge the tube briefly to collect the enzyme at the
bottom of the tube.

2. Prepare sufficient master mix (control reaction mix [tube CTRL] plus Tag DNA
polymerase [tube Taq]) for the DNA samples, one EGFR positive control (tube
PC) reaction, and one nuclease-free water for no template control (tube NTC)
reaction according to the volumes in Table 5. Include reagents for 1 extra
sample to allow sufficient overage for the PCR setup.

The master mix contains all of the components needed for the PCR, except
the sample.
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Table 5. Preparation of Control assay master mix

Component Volume

Control reaction mix (tube CTRL) 19.5 pl x (n+1)*
Tag DNA polymerase (tube Tag) 0.5 pl x (n+1)*
Total volume 20.0 pl/reaction

* 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 24 (plus controls) as 24 is the maximum number of samples that can fit on a run.

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

3. Place the appropriate number of PCR 4-strip tubes (each strip has 4 tubes) in
the loading block according to the layout in Table 6. Do not cap the tubes.

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

Table 6. Run layout for DNA sample assessment in the loading block!

Assay

Control 1[PC] o 17 25 - - - - _
Control 2[NTC] 10 18 26 - - - - -
Control 3 m 19 - - - —_ - _
Control 4 12 20 - - - - — _
Control 5 13 21 - - - - - _
Control 6 14 22 - - — - _ _
Control 7 15 23 - - - - - _
Control 8 16 24 - = — - — _

T Each tube should contain a total reaction volume of 25 pl (20 pl of master mix prepared
in Table 5, plus 5 pl of NTC/sample/PC). Numbers denote positions in the loading block
and indicate final rotor position.

4. Cap the tube for the master mix and invert 10 times to mix the master mix
followed by brief centrifugation to ensure that the mix is at the bottom of the
tube. Immediately add 20 pl of master mix to each PCR strip tube.
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Note: Refer to Table 6 for the tube layout while setting up the master mixes.
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.

5. Immediately add 5 pl of nuclease-free water for no template control (tube
NTC) to the NTC tube (tube position 2) and cap the tube.

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

7. Add 5 pl of EGFR positive control (tube PC) to the PC tube (tube position 1)
and cap the tube.

8. 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, eic.)
to show the orientation to load the tubes into the 72-well rotor of the
Rotor-Gene Q MDx instrument.

9. Place all PCR 4-strip tubes into the appropriate positions of the 72-well rotor
according to the run layout (Table 6) 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 instrument is maintained.

10. Place the 72-well rotor into the Rotor-Gene Q MDx instrument. Ensure that
the locking ring (supplied with the Rotor-Gene Q MDx instrument) is placed
on top of the rotor to secure the tubes during the run.

11. Open the Rotor-Gene Q MDx software according to step 12.

12. Start the Rotor-Gene Q MDx software and open the template at the same
time by double-clicking on the “therascreen EGFR Control Run Locked
Template” icon on the desktop of the laptop connected to the Rotor-Gene Q
MDx instrument (Figure 1).

therascreen

EGFR Control
Run Locked
Template

Figure 1. The “therascreen EGFR Control Run Locked Template” icon.
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13. 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 instrument.

i File Halp

View

1 Setup 1 .
—— e ooy fox the:uen Complete the biekds and cick Star Flun when you are 1634 10 begi the .
Moes :

Kit Name: mﬁm EGFR RGO Roter: 5| ocking Fing Attached
Template Version: 106
Run ID [

Samples:

Somgle Name: |

Samcie 1D | Sample Hame i|

=

When the un clck 3 SwAn |

Figure 2. The “Setup” tab and “Locking Ring Attached” box.

therascreen EGFR RGQ PCR Kit Instructions for Use (Handbook) Draft 07/2013 25



14. Enter the run ID in the “Run ID” dialog field according to your local naming
convention. Enter the sample name in the “Sample Name” dialog 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 adapter”
panel on the right side will update to include the sample name (Figure 3).
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 the sample
name is in the sample position (Figure 3).

Note: Sample names with more than 8 characters may not be completely
displayed in the “Layout of the pipetting adapter” panel, but will appear in
full on the report.

= 15

File Help

View

Sotup I i

Thes screen displays mescelaneous setvp options for the run Complete the fiekds and clck Start Alun when you are seady to begin the un.
: 1 Hotes :
Kit Name: theccioon EGFR G0 [T oo

Template Version: 106

1 -{Runlo [N S ample Assmszent ] >
ompls

osiion

]

2 el Satipie Hatie: | Sarmoke 1

Somple D | Sarmple Nome =
1] Samole1 - N

When the run selings harve been confimed, cick Sta ln fo begi the . (3> StatAun |

F

Figure 3. Entering the “Run ID” and “Sample Name”.
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15. Repeat step 14 to enter the names of all additional samples (Figure 4).

Note: To edit a sample name, click on the “Sample Name” in the sample list
and the selected sample will appear in the “Sample Name” dialog field
above. Edit the sample name according to your local naming convention
and press the return key to update the name.

o CER

i File Help

View

Setun L T

This screen displys miscelaneous setup opiions fo the run. Compiete the fiekds and cick Stast lun when you aa ready to begin the run.
Notes :

Kit Nome: esiceen EGFRRGO L orpeea————

Template Version: 106

Run ID: [DN Sampie Assessert
Samples:
1- Semple Nome: |5aimple &

Sample 1D Sampke Name -
1 Sample 1
2 Sangle 2 Postion2  Postont 10
3 Samgle 3 NTC Sample 8
Utande Ceetrcl Contil
5 Songle 5

=

‘when the fun settings have been confimed, cick Start Antobegnthenn. (= Start Run \

Rot f |

Figure 4. Entering additional sample names in the “Sample Name” dialog field.
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16. When all sample names have been entered, verify they are correct. Add any
additional information in the “Notes” dialog field if necessary and then click
the “Start Run” button (Figure 5).

Note: If any rotor position is unused, a “Warning” 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.

: e

View

Setup L 1

Thé scisen displays mizcelansout edup aptions foi the run. Complets the fiekd: and cick Start Flun when you ans ¢ i the run

Kit Name: ihascien EGFARGD L e yervmrmp——

Template Version: 106

Run ID: DN S ample Asseszent Layout of the pipeliing adapter:

Sarmples
Sangie Name: [Sanle 8 P g 9
orticl
Sample D [Sample Hame. ﬂ ot e
1 Sample 1
2 Sz [X]
% Sample 3 (]
4 Sampe 4 A
SlSamAs b Warning - There are unusad Rotor Tubes.
:z"”? Pleasa fill all unused positions with empty tubes. 3
 Eed Do you wish to continue?
(o] o |
o
Contid
Posiion
Sampls
Certel
Poshon
Sample 4
Contcl
Poshion?
Samgle &
Contol
=l Pasknd
2 Sance
Whenthe nn setings have been confitad, eick Star Fun 1o bagin the . I & [(S=hnm I o

[}

Figure 5. “Notes” dialog field, the “Start Run” button and “Warning” of unused rotor
positions.
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Powton 9
Sangle 7
Cortiod

Rotor-Gene Q Series Software

Warning - There are unused Rotor Tubes,

1)
Please Hl ol unused postions with eanpty tubes,
DO you wish to continue?

=1

Cancel J

Poston S

Control

Figure 6. “Warning” of unused rotor positions.

17. A “Save As” window appears. Choose an appropriate file name and save
the PCR run as a *.rex run file to the selected location and click the “Save”
button (Figure 7).

- I
Save As
Jle Assessent
Savein: | (&} Deskiop e e
My Documents
L-.:‘) J My Computer
— My Recent €My Network Places
Documents
@ 1
Desktop
My Documents
My Computer
2 My Network  J File name: |DNA Sample Assessmen] b 3
E——
Save as type: | Run File [".1ex) 2

Figure 7. Saving the run file.
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18. The PCR run starts.

Note: When the run starts, the “Run Progress” tab will open automatically to
show the temperature trace and remaining run time (Figure 8).

1
* File Help
View
Senp | Run Progioss 1 Snsyiiz
The run has complatsd
Temperature Trace - Temp ('C) ve Time (min)
[0

1815 1816 1817 1818 1818

[Fotor-Giena 0 Sene: Software 21.0 therarcisen EGFR Modds [VIRTUAL MODE | Cutreri User. GLOBAL/¥omge (R Ansly, A Operator)

Figure 8. The “Run Progress” tab.

19. 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).

T e Help -

View

£ 1 BunProgen | | i - 1

Canisol fun S ample Aesult Table:

fiute 0

35 GTIB EXT005_THULIZ SH ne
02_5_13LIZ_SH SAMPLE_CTRL_FAIL
5. n

i
i
d
3
i

il 105 G719 EXT08.5_130L125)
g E Xl

s=8

X 05,1
i 25 GRS EXTI_S_12ULIZSH
05 GM8 EA12_5 10012 5H
445 5758 EXT01 5_TRULIZ TK
3 43 57680 EXT0R_5_TRILLIZ CK
448 57681 X038 16012 CK
448 57690 EXT04_5_TRIULIZ CK

EEEH

f.T)
44957680 £X105_5_1RIULIZ_CK 3057 SAMPLE_CTAL_HIGH_CONC
442 S0 EXTO6 S TRULI2 CK ELE

448 57681 EX107_5_16IUL12 CK na

4455 065 TRLIZ CK. 053 -

FiijEiiicEdeesinis

Figure 9. The “Analysis” tab and reporting of results.
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20. Control results will be reported as follows in the “Control Run Sample Result
Table” (Figure 9).
Note: If re-extraction or dilution is required, repeat the control reaction to
confirm that the DNA concentration is suitable for use.

B Run controls (PC and NTC, tube positions 1 and 2 respectively). If the
results are within acceptable ranges, each will display “Valid”
otherwise an “Invalid” result will appear.

B Sample control reaction Cr>31.10, will display “Invalid”. Quantity of
DNA is not sufficient for mutation analysis. Retest the sample. If the
quantity of DNA is still insufficient, extract more tumor tissue if available

(see “Troubleshooting Guide”, page 66).

B Sample control reaction C1<23.70, will display “Invalid”. DNA

concentration is too high for mutation analysis. Dilute with Nuclease-Free
Woater for Dilution (tube Dil.) and retest. Dilute to a Cr of 23.70-31.10. A

1:1 dilution increases the Cr value by approximately 1.0.

B Sample control reaction Cr of 23.70-31.10, (23.70 < Control C; >
31.10) will display “Valid”. 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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21. Report files can be produced by clicking the “Report” button. The “Report
Browser” window will appear. Select “EGFR Analysis Report” under
“Templates” and then click the “Show” button (Figure 10).

Note: Reports can be saved to an alternative location in Web Archives
format by clicking the “Save As” button on the top left corner of each report.

Sehp I Bun Progress T Analysis.

Control Run Sample Result Table:
| Sample Name
FL Control

NTC Contiod

325 G719, EXT01_S_130UL12 SH
3256719, EXT02.5_13)UL12_5H
32567194 EXT03.5_13UL12 5H
325_G7194_EXT04_5_13UL12_SH
325_67194_EXT05.S_T3UL12 SH
126_67194_EXT08_5_13UL12_SH
125_G7195_EXT07_5_13UL12_5H
325_G719,_EXT08.5_130UL12_5H
325 G719 EXT09.5_13UL12 5H
15 G719, BXT10_5_13UL12 SH
325_GT9A_EXTI1_S_130UL12 SH
1256719 EXT12.5_130UL12_SH
448_S768_EXTON_S_16JUL1Z.CK
448_S76_EXT02_5_16JULIZ_CK
448_S7681_EXT03_S_16JULIZ_CK
448_S7681_EXT04_S_18JULIZ CK
4a8_S76_EXT05_S_16)UL12_CK
448_ST6_EXTO6_5_16JUL12_CK
449_5763_EXT07_5_16JUL12_CK

44057681 EXT08.5_T6/UL1Z CK

Figure 10. Selecting the “EGFR Analysis Report”.
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Protocol: Detection of EGFR mutations

This protocol is for the detection of EGFR mutations.

Important points before starting

B A sample can be tested using the EGFR mutation assays once it has passed
the sample assessment.

B For efficient use of the therascreen EGFR 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 EGFR RGQ
PCR Kit.

B Do not vortex the Tag DNA polymerase (tube Tag) or any mix containing
Tag DNA polymerase, as this may inactivate the enzyme.

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

Things to do before starting

B Before each use, all reagents need to be thawed completely for a minimum
of 1 hour and a maximum of 4.5 hours at ambient temperature (15-25°C),
mixed by inverting 10 times, and centrifuged briefly to collect the contents
at the bottom of the tube.

B Ensure that Tag DNA polymerase (tube Tagq) is at ambient temperature (15—
25°C) before each use. Centrifuge the tube briefly to collect the enzyme at
the bottom of the tube.

Protocol

1. Completely thaw all reaction mix tubes, nuclease-free water for no template
control (tube NTC), and EGFR positive control (tube PC) at ambient
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 7. 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.
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Table 7. Thawing times, PCR setup times, and storage temperatures

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

Note: PCR setup is to be performed at ambient 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 instrument.

Note: Bring the Tag DNA polymerase (tube Tag) to ambient temperature
(15-25°C) at the same time as the other reagents (see “Reagent Storage
and Handling”, page 14). Centrifuge the tube briefly to collect the enzyme
at the bottom of the tube.

2. Label 8 microcentrifuge tubes (not provided) according to each
corresponding reaction mix shown in Table 8. Prepare sufficient master
mixes (control or mutation reaction mix [tube CTRL, T790M, Deletions,
L858R, L861Q, G719X, S768I, or Insertions] plus Taq DNA polymerase
[Taq]) for the DNA samples, one EGFR positive control (tube PC) reaction,
and one nuclease-free water for no template control (tube NTC) reaction
according to the volumes in Table 8. Include reagents for 1 extra sample to
allow sufficient overage for the PCR setup.

The master mixes contain all of the components needed for PCR except the
sample.
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Table 8. Preparation of assay master mixes*

Volume of Tag DNA
Reaction Volume of reaction  polymerase (tube

Assay mix tube mix Taq)

Control CTRL 19.50 pl x (n+1) 0.50 pl x (n+1)
T790M  T790M 19.50 plx (n+1) 050 pl x [n+1)
Deletions  Del 19.50 pl x (n+1) 0.50 pl x (n+1)
1858R  L858R 19.50 pl x (1+1)  0.50 pl x (n+1)
1861Q  1861Q 19.50 plx (n+1)  0.50 pl x (n+1)
G719X  G719X 19.50 pl x (n+1) 0.50 pl x (n+1)
S7681  S768 19.50 plx (n+1]  0.50 pl x [n+1)
Insertions  Ins 19.50 pl x (n+1) 0.50 pl x (n+1)

* n = number of reactions (DNA samples plus controls). Prepare enough 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 that can fit on a run.

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

3. Place the appropriate number of PCR 4-strip tubes (each strip has 4 tubes) in
the loading block according to the layout in Table 6. Do not cap the tubes.

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

4. Cap the tube for the master mix and invert 10 times to mix the master mix
followed by brief centrifugation to ensure the mix is at the bottom of the
tube. Immediately add 20 pl master mix to each appropriate PCR strip tube.

Note: Refer to Table 9 for the tube layout while setting up the reaction
mixes. For detection of EGFR mutations, master mixes should be added to
8 PC tubes, 8 NTC tubes, and 8 tubes for each DNA sample.
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10.

11.

36

Table 9. Run layout for detection of EGFR Mutations in the loading block*

Controls Sample number
Assay PC  NIC 1 2 3 4 5 6 7
Control 1 Q 17 25 33 41 49 57 65
T790M 2 10 18 26 34 42 50 58 66
Deletions 3 11 19 27 35 43 51 59 67
L858R 4 12 20 28 36 44 52 60 68
L861Q 5 13 21 29 37 45 53 61 69
G719X o} 14 22 30 38 46 54 62 70
S7 68l 7 15 23 31 39 47 55 63 71
Insertions 8 16 24 32 40 48 56 64 72

* Each tube should contain a total reaction volume of 25 pl (20 pl of master mix prepared
in Table 8, plus 5 pl of NTC/sample/PC). Numbers denote positions in the loading block
and indicate final rotor position.

Immediately add 5 pl of nuclease-free water for no template control (tube
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 EGFR positive control (tube 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, efc.)
to show the orientation to load the tubes into the 72-well rotor of the
Rotor-Gene Q MDx instrument.

Place all PCR 4-strip tubes into the appropriate positions of the 72-well rotor
according to the run layout (Table 9) 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 instrument is maintained.

Place the 72-well rotor into the Rotor-Gene Q MDx instrument. Ensure that
the locking ring (supplied with the Rotor-Gene Q MDx instrument) is placed
on top of the rotor to secure the tubes during the run.

Open the Rotor-Gene Q MDx software according to step 12.
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12. Start the Rotor-Gene Q MDx software and open the template at the same
time by double-clicking on the “therascreen EGFR Locked Template” icon on
the desktop of the laptop connected to the Rotor-Gene Q MDx instrument
(Figure 11).

5

EGFR Locked

Template

Figure 11. The “therascreen EGFR Locked Template” icon.

13. The “Setup” tab appears as the default (Figure 12). Ensure that the locking
ring is properly attached and check the “Locking Ring Attached” box. Close

the lid of the Rotor-Gene Q MDx instrument.
e ] g
1 e I i

This screen displays miscabansous setup options for the run. Complets the fiekd: and clck StartFlun when you are 1sady to beginthe run.

S Layauk of the, ad
Kit Name: g&mgmiﬁm RGO Rotor: [ g Ring A

, | ° @ ¢
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Notes :
. e

Pesition:14
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N Position 7 [PTTSE
P NTC
576 57681

Position-16

Insertions
When the run sefings have been confimed, cick Stat Funtobegnthe nn. [(5F° _ Stat Run : f

Plotor-Gene O Series Soltwase 210

Figure 12. The “Setup” tab and “Locking Ring Attached” box.
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14. Enter the run ID in the “Run ID” dialog field according to your local naming
convention. Enter the sample name in the “Sample Name” dialog 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 adapter”
panel on the right side will update to include the sample name (Figure 13).
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 all 8
assays in the column under the sample circle are highlighted (Figure 13).

Note: A maximum of 7 samples can be added. The sample IDs (in the
sample circles) will automatically be assigned from 1 to 7.

Note: Sample names with more than 8 characters may not be completely
displayed in the “Layout of the pipetting adapter” panel, but will appear in
full on the report.

File Help

Kit Mame: thetssereen EGFR RGO ‘5
PCR K& '
Templote Version: 107
1 s i 15 [Ditoctss of EGFF Mutations
Somgies
2 =
| BTy T
7 [Samgle 1
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When the fun seltrgs have been confimed, cick StatFun tobegmheun. (5= StatFun | -
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Figure 13. Entering the “Run ID” and “Sample Name”.
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15. Repeat step 14 to enter the names of all additional samples (Figure 14).

Note: To edit a sample name, click on the “Sample Name” in the sample list
and the selected sample will appear in the “Sample Name” dialog field
above. Edit the sample name according to your local naming convention
and press the return key to update the name.

i

I _Suha |

b Gar 0 Soves S 210

Figure 14. Entering additional sample names in the “Sample Name” dialog field.
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16. When all sample names have been entered, verify they are correct. Add any
additional information in the “Notes” dialog field if necessary and then click
the “Start Run” button (Figure 15).

Note: If any rotor position is unused, a “Warning” will appear (Figure 15
and Figure 16) 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. “Notes” dialog field, the “Start Run” button and “Warning” of unused rotor

positions.
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Figure 16. “Warning” of unused rotor positions.
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17. A “Save As” window appears. Choose an appropriate file name and save
the PCR run as a *.rex run file to the selected location (Figure 17).
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Figure 17. Saving the run file.
18. The PCR run starts.

Note: When the run starts, the “Run Progress” tab will open automatically to
show the temperature trace and remaining run time (Figure 18).
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Figure 18. The “Run Progress” tab.
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19. After the run is finished, the “Analysis” tab will open automatically.
Note: If the “Analysis” tab fails to open, click the “Analysis” tab (Figure 19).

Note: An explanation of the calculation method is presented in the “Results”
section, page 44.
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Figure 19. The “Analysis” tab and reporting of results.

20. Assay results will be reported as follows (Figure 19).

B The “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.

B The “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.

B The “Sample Result Table” panel. Specific mutations will be reported for

the Mutation Positive samples under the “EGFR Mutation Status”
column.
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21. Report files can be produced by clicking the “Report” button. The “Report
Browser” window will appear. Select “EGFR Analysis Report” under
“Templates”, and then click the “Show” button (Figure 20).

Note: Reports can be saved to an alternative location in Web Archives
format by clicking the “Save As” button on the top left corner of each report.
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Figure 20. Selecting the “EGFR Analysis Report”.
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Results

The therascreen EGFR RGQ PCR Kit is specifically designed to be used with the
Rotor-Gene Q MDx instrument. The Rotor-Gene Q MDx instrument is
programmed for different cycle parameters, or “runs”, by the RGQ therascreen

EGFR Assay Package.

The RGQ therascreen EGFR Assay Package consists of 2 templates: the
“therascreen EGFR Control Run Locked Template” (for DNA sample assessment)
and the “therascreen EGFR Locked Template” (for detection of EGFR mutations).
These templates contain the PCR run parameters and calculate the results.

The same run parameters are used for both the DNA sample assessment with
the control reaction mix and for detection of EGFR mutations using the mutation
reaction mixes.

1. Hold at 95°C for 15 minutes to activate the Tag DNA polymerase.
2. PCR for 40 cycles of 95°C for 30 seconds to denature and 60°C for

1 minute to anneal and extend.

By using the control reaction to assess the DNA sample, it is possible, based on
the Cr values obtained, to determine if the samples contain DNA levels that are
suitable for analysis and which samples require dilution prior to mutation
analysis.

Based on predetermined analytical Cr and ACr values, the Rotor-Gene Q MDx
software qualitatively determines the mutation status of the DNA samples and
reports which samples contain which mutation.

The analysis and mutation calls are performed automatically by the RGQ
therascreen EGFR Assay Package once a run is completed. The following
information explains how the RGQ therascreen EGFR Assay Package makes the
analysis and mutation calls.

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

The Rotor-Gene Q MDx software interpolates fluorescence signals between any

2 recorded values. The Cr values can therefore be any number (not limited to
integers) within the range of O to 40.

For the therascreen EGFR RGQ PCR Kit, the threshold value is set at 0.075
relative fluorescence units for the green channel and 0.02 for the yellow
channel. These values are configured in the RGQ therascreen EGFR Assay
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Package for both the green and yellow channels. The threshold values were
defined during development of the therascreen EGFR RGQ PCR Kit.

The run controls (positive control and NTC, and the internal control within each
reaction mix) are assessed to ensure that acceptable Cr values are met and the
reactions are performing correctly.

Sample ACr values are calculated as the difference between the mutation assay
Cr and control assay Cr from the same sample. Samples are classed as mutation
positive if they give a ACr less than or equal to the cutoff ACt value for that
assay (Table 10). Above this value, the sample would be reported as “No
Mutation Detected” as it may either contain less than the percentage of mutation
able to be detected by the therascreen EGFR RGQ PCR Kit (beyond the limit of

the assays), or the sample is mutation negative.

Table 10. Mutation assay cutoffs (AG)

Mutation assay Cutoff (ACy)
T790M <7.40
Del* <8.00
L858R <8.90
L861Q <8.90
G719X <8.90
S768l <8.90
InsT <8.00

* Exon 19 deletions.

T Exon 20 insertions.

Absence of amplification in mutation reactions will be scored as “No Mutation

Detected”. ACr values calculated from background amplification are expected

to be greater than the cutoff ACr values, and the sample will be classed as “No
Mutation Detected”.

The assay results will be displayed as “Mutation Detected”, “No Mutation
Detected”, “Invalid”, or, if a run control fails, “Run Control Failed”. For the
mutation positive samples, specific mutations will be reported. Other possible
results that may be displayed are discussed in the “Protocol: DNA sample
assessment”, and “Troubleshooting Guide” sections of this Instructions for Use.
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A tumor may contain more than one mutation. In such instances, more than one
mutation will be reported.

Limitations of the Procedure

Samples with results reported as “No Mutation Detected” may harbor EGFR
mutations not detected by the therascreen EGFR RGQ PCR Kit.

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 EGFR RGQ PCR Kit is used in a polymerase chain reaction
(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.

The therascreen EGFR RGQ PCR Kit is only validated for use with formalin-fixed,
paraffin-embedded NSCLC tissue.

The therascreen EGFR RGQ PCR Kit is only validated for use with the QlAamp
DSP DNA FFPE Tissue Kit.

Only the Rotor-Gene Q MDx instrument has been validated for use with the
therascreen EGFR RGQ PCR Kit. No other thermal cycler with realtime optical
detection can be used with this product.

Though infrequent, mutations within the genomic DNA regions of the EGFR gene
covered by the primers or probes used in the therascreen EGFR RGQ PCR Kit
may result in failure to detect presence of a mutation in exons 18, 19, 20, and
21 of the EGFR oncogene (results of “No Mutation Detected”).

The therascreen EGFR RGQ PCR Kit shows cross-reactivity (results of “Mutation
Detected”) to additional EGFR mutations. Refer to Table 13, page 53, in the
“Specific Performance Characteristics” section below for more details.

The therascreen EGFR RGQ PCR Kit is a qualitative test. The test is not for
quantitative measurements of percent mutation.

Performance of the therascreen EGFR RGQ PCR Kit is unknown if microbial
contamination is introduced during assay procedures.
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Specific Performance Characteristics

Analytical performance

The specific performance characteristics of the QIAGEN therascreen EGFR RGQ
PCR Kit were determined by studies using formalin-fixed, paraffin-embedded
(FFPE) tissue specimens collected from NSCLC patients and FFPE human cell
lines (FFPE cell lines). The FFPE cell lines were generated using a lung carcinoma
cell line (A549) to produce cell lines harboring the desired specific EGFR
mutations. Bi-directional Sanger sequencing and massively parallel sequencing
were used to select the specimens for the following studies and determine the
percentage of mutation in NSCLC FFPE samples. The similarity between FFPE
clinical specimens and FFPE cell lines was demonstrated by comparing assay
amplification efficiencies (AE) between the 2 sample types and by assessing the
Limit of Detection (LoD) for the specific mutation assays. FFPE cell lines were
sectioned and processed similar to FFPE clinical specimens. DNA was extracted
and tested according the instructions for use.

Analytical sensitivity — Limit of blank (LoB)

To assess performance of the therascreen EGFR RGQ PCR Kit in the absence of
template and to ensure that a blank sample or a sample with wild-type DNA
does not generate an analytical signal that might indicate a low concentration
of mutation, samples with no template and NSCLC FFPE EGFR wild-type cell line
DNA were evaluated. The results demonstrated no positive mutation calls with
no template control (NTC) samples and FFPE wild-type samples.

Analytical sensitivity — Limit of detection (LoD)

The LoD is the minimum percentage of mutant DNA that can be detected in a
background of wild-type DNA when the total amplifiable DNA (within the input
range) produced correct mutation calls at 95% for each mutation positive
sample (C95).

The DNA input working range for the assay is defined by the control Cr at

pre-specified range of 23.70 to 31.10 (also refer to “Analytical sensitivity —
Control Cr range”, page 48).

The LoD was determined at low DNA input (control Cr approximately 30.10)
levels.

The NSCLC FFPE clinical specimens or FFPE cell lines were used in the LoD
study. The mutant DNA, extracted from the FFPE clinical specimens or FFPE cell
lines, was diluted in a background of wild-type DNA in order to create a series
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of samples containing different percentages of mutant DNA while keeping the
total DNA constant either at the high or low DNA input level. At each dilution
level (% mutation), 24 replicates were evaluated using multiple therascreen

EGFR RGQ PCR Kit lots.

Logistic regression analysis was applied to each mutation individually using
each of the low and high input DNA datasets. The LoD was determined for each
EGFR mutation at either the low or high DNA input levels. The final LoD claims
listed in the tables below indicate the percentage of mutation that gave a
predicted probability of correct calls of 5% for each of the 21 mutations.

The final LoD claims for EGFR mutations were fully supported by results from the
reproducibility study conducted at low DNA input (refer to “Repeatability and
reproducibility”, page 54). Among the 21 EGFR mutations detected by the
therascreen EGFR RGQ PCR Kit, safety and efficacy of GILOTRIF has been
established for the 15 mutations listed in Table 11, but has not been established
for the 6 mutations listed in Table 12. Refer to GILOTRIF drug labeling for more
details.

Analytical sensitivity — Control Cr range

A set of 417 sectioned FFPE clinical specimen blocks were assayed and
characterized using the therascreen EGFR RGQ PCR Kit. Among these, 400
samples were wildtype and 17 samples were mutation positive as determined
by bi-directional Sanger sequencing. EGFR mutations representing 5 out of the 7
mutation assays in the therascreen EGFR RGQ PCR Kit were covered in this
study. Samples for the remaining 2 mutation assays (i.e., G719X and S768I)
were not available. Control assay Cr value data was not normally distributed;
therefore nonparametric methods were used. The nonparametric one-sided
tolerance intervals used for each boundary were selected at 90% coverage with
99% confidence. The boundaries selected were further rounded following
considerations in accordance with the user needs and risk management. The
final control reaction Cr working range selected for the EGFR Kit is determined

to be 23.70t0 31.10 Cs.

Analytical sensitivity — ACr cutoffs

A risk-based approach was taken with regard to false positive rates when
setting the assay cutoffs, and estimated LoB values were used as one component
in developing cutoff values. Refer to “Results” section, page 44, for the cutoff
values selected.
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Table 11. Sensitivity of the therascreen EGFR RGQ PCR Kit — Safety and efficacy
of GILOTRIF established

Final LoD
claim
Cosmic Sample (%
Exon Mutation ID Base change type* mutation)
6220 2238_2255del18 CL 2.7
62237 2235_2249del15 CL+CS 6.4
62257  2236_2250del15 CL+CS 6.5%
6254 2239_2253del15 CS 10.2%
6255 2239_2256del18 CS 0.81%
12369 2240 _2254del15 CS 4.94
12370 2240_2257del18 CS 8.1
17 DRI ongy 22BOLUMETMG g
12383 2239 _2251>C CS 4.58
12384 2237_2255>T CS 7.54%
12387 2239_2258>CA CL 4.91
12419 2238_2252>GCA CL 16.87
12422 2238_2248>GC CL 3.24
13551 2235_2252>AAT CL 4.24
21 L858R 62241 2573T>G CL+CS 5.94

* CS denotes FFPE clinical specimen; CL denotes FFPE cell line.

" LoD was determined using both FFPE clinical specimens and FFPE cell line at low DNA input
level for these 4 EGFR mutations, which cover 68.71% of the reported EGFR mutations.

* Final LoD % mutation claims are based on results from reproducibility study.
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Table 12. Sensitivity of the therascreen EGFR RGQ PCR Kit — Safety and efficacy
of GILOTRIF not established

Final LoD
claim
Cosmic Sample (%
Exon Mutation ID Base change type* mutation)
20 T790M 62407 2369C>T CL+CS 17.5%
21 L1861Q 6213 2582T>A CL 9.24%
18 G719A 6239 2156G>C CL 32.5%
20 S768I 6241 2303G>T CL 7.66
12377 2319_2320insCAC CL 3.72¢%
20 Insertions
12378 2310_2311insGGT  CL 19.96%

* CS denotes FFPE clinical specimen; CL denotes FFPE cell line.

" LoD was determined using both FFPE clinical specimens and FFPE cell line at low DNA input
level for these 4 EGFR mutations, which cover 68.71% of the reported EGFR mutations.

* Final LoD % mutation claims are based on results from reproducibility study.

Analytical sensitivity — Effect of DNA input on AC;
The DNA input level is defined as the total quantity of amplifiable EGFR DNA in

a sample and is determined by the Cr values from the control reaction. To
demonstrate that the performance of the therascreen EGFR RGQ PCR Kit is
consistent over the total DNA input (control Cr) range of the assay, mutations
detected by the therascreen EGFR RGQ PCR Kit were tested, including all 7
EGFR mutation assays. DNA extracted from FFPE cell lines was used to prepare
pools of DNA at the lower end of the control reaction working range. The target
Crs were set for dilution 1 (100% or undiluted) for each mutation of Cr at
approximately 24.70. This pool of DNA was used to generate 6 equally spaced
dilution levels across and beyond the working range, resulting in a dilution of
approximately 1in 3 (i.e., each subsequent dilution level contained
approximately threefold less DNA). The final dilution point was outside of the
lowest DNA input level of the working range, Cr approximately 32-33 Cr.
Overall, the ACr values measured at different total DNA input levels were
consistent across the working range of the therascreen EGFR RGQ PCR Kit and
passed the pre-specified acceptance criteria for the study.
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Linearity — Amplification efficiency as a function of DNA input

The linearity and amplification efficiency of PCR for each mutation assay,
relative to the control reaction, across the working range of the therascreen
EGFR RGQ PCR Kit, was investigated. Amplification efficiency was calculated
using linear regression with assay Cr as the response variable and logz relative
DNA input level as the explanatory variable for EGFR mutations detected by the
therascreen EGFR RGQ PCR Kit including all the 7 EGFR mutation assays and
the control reaction. EGFR mutations were tested targeting the lower end of the
control reaction working range (approximately 25Cr, high DNA input) and
were serially diluted with ATE buffer, effectively diluting the input DNA and
mutant DNA equally. The final dilution point was outside of the lowest DNA
input level of the working range (Cr approximately 32-33Cy). The amplification
efficiency of the control assay compared to the mutation assay indicates that the
ACr, and thus mutation call, is consistent across the working range of the assay.

Linearity — Amplification efficiency as a function % mutation

The objective of this study was to evaluate the linearity of each mutant assay
across the working range of the assay when the total amount of DNA is held
constant but the percentage of mutant DNA is varied. To maintain an equivalent
control Cr across the dilution series, EGFR mutation positive FFPE cell line DNA
was diluted with the wild-type FFPE cell line DNA. Dilution series at both the
high DNA input (control Cr approximately 26) and low DNA input (control Cr
approximately 29-30) were tested. For each EGFR mutation, pools of DNA
sufficient for 6 replicates at each dilution level were prepared. The Cr and ACt
data for each mutation at each dilution level were calculated. The control Cr
values corresponding to either approximately 26Cr or approximately 29-30 Cy
were consistent over the dilution series of each mutation. A linear regression
model was fitted to estimate the difference in mean ACt between the 2 DNA
input levels. A plot of the ACr values was generated showing the data for both
high and low DNA input levels on the same plot. The slope and 95%
confidence intervals (95% Cl) were reported. The study results showed that
dilution of mutations in a background of a constant amount of total DNA
resulted in amplification efficiencies that are mostly comparable (+ 10%) to the
mutation amplification efficiency determined in the above linearity study
(Linearity — Amplification efficiency as a function of DNA input). Amplification
efficiencies differing close to or greater than 10% are noted for Del6220,

Del6223, G719A, Ins12377, and L861Q mutations.
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Analytical specificity — Primer and probe specificity

The primers and probes have been designed to avoid any known EGFR
polymorphisms. A specificity analysis was conducted using the Basic Local
Alignment Search Tool (BLAST) to ensure that the primers used in the therascreen
EGFR RGQ PCR Kit would amplify only human EGFR sequences and not
sequences from other species or non-EGFR human sequences (e.g.,
pseudogenes). No nonspecific amplification is predicted from non-EGFR genes.
In addition, alignments of pairs of oligonucleotides (primers, probes, and
templates) used in the therascreen EGFR RGQ PCR Kit were performed to ensure
there is no unexpected binding that could lead to nonspecific amplification.
There was no significant homology between the various reagents.

Analytical specificity — Cross-reactivity to other EGFR mutations

Cross-reactivity of the therascreen EGFR RGQ PCR Kit to other EGFR mutations
was observed in the Phase 3 clinical trial specimens, FFPE cell lines, and EGFR
plasmids. The therascreen EGFR RGQ PCR Kit gave “Mutation Detected” results
for the following EGFR mutations in the specific sample types indicated in
Table 13. Analytical performance of the therascreen EGFR RGQ PCR Kit in
detecting these mutations has not been evaluated for its intended use.

Analytical specificity — Cross-reactivity/exclusivity
Nonspecific amplification/cross-reactivity: Wild-type EGFR DNA

To address the amount of nonspecific amplification of wildtype EGFR DNA by
reaction mixes designed to amplify specific mutations, 60 replicates of wild-type
FFPE cell line DNA at approximately the highest concentration of amplifiable
DNA input level (control Cr approximately 25) were evaluated using the
therascreen EGFR RGQ PCR Kit. These results demonstrated that the lowest ACt
values exceeded the established cutoffs indicating that nonspecific amplification
was not observed.

Nonspecific amplification/exclusivity: Mutation positive EGFR DNA

The exclusivity of the therascreen EGFR RGQ PCR Kit is intended to discriminate
between mutation negative and mutation positive status. Mutant samples with a
high concentration of input DNA (control Cr approximately 25) were tested
against all reaction mixes by preparing DNA samples from FFPE cell lines. Sixty
(60) replicates of each mutation sample were evaluated. The results
demonstrated that there is no impact due to the cross-reactivity between mutant
reactions as the minimum ACr values were all higher than the respective assay
cutoff values for all non-matching reaction mixes and mutant DNA samples.
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Table 13. Mutations determined to cross-react with the therascreen EGFR RGQ

PCR Kit

Mutation COSMIC ID*

Sample type

Exon 19 — Mutation assay Del

2237 _2251del15 12678
2239_2247del9 6218
2236_2253del18 12728
2237 _2254del18 12367
2240_2251del12 6210

Exon 18 — Mutation assay G719X
G719S 6252

G719C 6253

Exon 20 — Mutation assay Ins
Insertion 12376

FFPE clinical trial

specimen’

FFPE cell line
FFPE cell line
FFPE cell line
FFPE cell line

FFPE clinical trial
specimen?

Plasmid

FFPE cell line

* Catalogue of Somatic Mutations in Cancer (COSMIC),
www.sanger.ac.uk/genetics/CGP/cosmic.

T The exon 19 deletion 12678 was observed in non-randomized study population of the

1200.32 clinical trial.

* The exon 18 G719S mutation was observed in randomized study population of the 1200.32

clinical trial.

Interference — Effects of necrotic tissue

NSCLC FFPE clinical specimens with necrotic tissue content up to 50% for both

EGFR mutant and wild-type specimens have been shown not to interfere with the

call results using the therascreen EGFR RGQ PCR Kit.

Interference — Exogenous substance

Potential interfering substances present in the DNA extraction process, were
tested at 10x concentration for paraffin wax, xylene, ethanol, and proteinase K
in mutant and wild-type samples. The results demonstrated that these substances
did not interfere with the therascreen EGFR RGQ PCR Kit call results.
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Lot-to-lot reproducibility

The therascreen EGFR RGQ PCR Kit test system utilizes 2 separate kits: the
QIAamp DSP DNA FFPE Tissue Kit, for isolation of DNA from NSCLC FFPE
tissue specimens, and the therascreen EGFR RGQ PCR Kit, for the amplification
and detection of the isolated DNA for its EGFR mutation status. Lotto-lot
reproducibility and interchangeability were demonstrated using 3 lots of the
QIAamp DSP DNA FFPE Tissue Kit and 3 lots of the therascreen EGFR RGQ PCR
Kit. The overall percentage of correct calls across lots for EGFR mutation assay
was 97.8% (317/324) and that for wild-type samples was 100% (379/379).

Specimen handling — Reproducibility

To assess sample handling variability as part of the therascreen EGFR RGQ PCR
Kit test system process, the reproducibility of the QlAamp DSP DNA FFPE Tissue
Kit was examined using sections taken from 3 FFPE specimen blocks: one
containing an exon 19 deletion mutation (2235-2249 del15), one containing
the exon 21 L858R mutation (2573T>G), and one that is wild-type. For each
specimen, extractions were carried out in duplicate at each test site and tested
on 3 nonconsecutive days over a period of 6 days across 3 sites, yielding a
total of 18 data points per specimen. At each site, 2 operators conducted the
testing using one lot of the QlAamp DSP DNA FFPE Tissue Kit (one lot per site, 3
lots total) in combination with the same lot of the therascreen EGFR RGQ PCR
Kit reagents across sites. One Rotor-Gene Q MDx instrument was used to
conduct the testing at Site 1 and 2 Rotor-Gene Q MDx instruments were used at
Sites 2 and 3. All mutant and wild-type specimen results were valid and yielded
the expected call result (correct call = 100%, 18/18 for each specimen),
supporting the reproducibility and repeatability for the therascreen EGFR RGQ
PCR Kit at the pre-analytical step of DNA isolation.

Repeatability and reproducibility

The repeatability and reproducibility of the therascreen EGFR RGQ PCR Kit was
investigated by testing DNA extracted from NSCLC FFPE clinical specimens or
FFPE cell lines, representing all 7 mutation assays in the therascreen EGFR RGQ
PCR Kit. NSCLC wild-type FFPE clinical specimens were also included in the
study. Reproducibility was conducted across 3 sites (i.e., United Kingdom,
Germany, and USA). At each site, samples were tested in duplicate (for within-
run repeatability assessment), on 2 different Rotor-Gene Q MDx instruments,
using 2 operators and 2 therascreen EGFR RGQ PCR Kit lots (3 lots across 3
sites) over a total of 16 days. Reproducibility for each individual mutation was
conducted over nonconsecutive days at each site.
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Two sets of samples were prepared at different mutations levels, both sets
having low DNA input levels where a control Cr value of approximately 30.10
was targeted. There were no “Mutation Detected” results in 84 valid tests of
wild-type sample, producing 100% correct calls. The percentage of correct calls
ranged from 96-100% for mutant samples tested at 1-3x LoD across sites.

A variance component analysis was used to estimate the standard deviation
and 95% confidence intervals for within-run, between-run, between-day,
between-lot, and between-site variability. Across all variance components, the
total coefficient of variation (CV) was <14.11% in all EGFR mutations tested.
Across all mutant panel members, the %CV was in general <6% for between-
lots, between lots, between days, and between runs. The %CV for within-run
(repeatability) ranged from 5.99% to 13.49%.
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Clinical performance

Correlation to reference method using Phase 3 samples

To demonstrate the accuracy of the therascreen EGFR RGQ PCR Kit relative to
bi-directional Sanger sequencing, an accuracy study was conducted with
clinical trial specimens from the Phase 3 study, 1200.32 clinical trial. This was
a blinded study using FFPE clinical specimens from patients in the Phase 3 study,
1200.32 clinical trial. The baseline clinical and demographic characteristics of
the patients whose specimens were available for this retrospective testing were
comparable to those of otherwise eligible patients whose specimens were not
available for retesting. EGFR testing was performed on DNA samples extracted
from 360 specimens with bi-directional Sanger sequencing results for exons 18,

19, 20, and 21 that had been blinded to the operators.

Samples with both Sanger and therascreen EGFR RGQ PCR Kit valid results
were analyzed to assess the OPA, PPA, and NPA based on agreement between
the two methods for overall mutation status. These percentages, together with

the corresponding two-sided 95% confidence intervals (Cl) were summarized in
Table 15.

Table 15. therascreen EGFR RGQ PCR Kit vs. Sanger concordance in Phase 3
specimens

Measure of agreement Percent agreement % (N) 95% Cl

Positive percent agreement

99.4% (157/158) 96.5, 100.0

(PPA)
Negative percent agreement 86.6% (175/202) 81.2,91.0
(NPA)
Overall percent agreement 92.2% (332/360) 89.0, 94.8

(OPA

For the 28 overall mutation status discordant results, 1 (3.6%) sample gave wild-
type (i.e., no mutation detected) results by the therascreen EGFR RGQ PCR Kit
and gave mutation detected results by Sanger sequencing while 27 (96.4%)
samples gave mutation detected results by the therascreen EGFR RGQ PCR Kit
and gave wild-type results by Sanger sequencing.
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Clinical outcome data

The 1200.32 clinical trial was an international, multicenter, open label,
randomized Phase 3 trial of afatinib versus chemotherapy as firstline treatment
for patients with stage IlIB or IV adenocarcinoma of the non-small cell lung
cancer (NSCLC) harboring an EGFR mutation (ClinicalTrials.gov number
NCT00949650, also known as ‘LUX-Lung 3’). The eligibility of patients for
enrollment onto 1200.32 clinical trial was determined by testing the mutation
status of NSCLC patients” EGFR status using the Clinical Trial Assay (CTA).
Retrospective testing of tissue specimens from patients screened for the 1200.32
clinical trial was performed using the therascreen EGFR RGQ PCR Kit. A
bridging study was conducted to assess the concordance of the therascreen
EGFR RGQ PCR Kit with the CTA used to select patients for the 1200.32 clinical
trial. The trial objective was to compare the efficacy and safety of afatinib
monotherapy with chemotherapy as first-line treatment for the NSCLC patients
whose tumors harbor EGFR mutations (i.e., exon 19 deletions, exon 21 L858R
substitution, and “other” EGFR mutations). Based on the CTA test results, 345
patients were in the randomized set (afatinib 230 patients; chemotherapy 115
patients). The primary efficacy outcome was progression-free survival (PFS) as
assessed by an independent review committee (IRC). Among the 345
randomized patients, tumor samples from 264 patients (178 randomized to
afatinib and 86 patients randomized to chemotherapy) were tested
retrospectively by the companion diagnostic therascreen EGFR RGQ PCR Kit. A
statistically significant improvement in PFS as determined by the IRC was
demonstrated for patients randomized to afatinib compared to those
randomized to chemotherapy, in both the overall CTA+ population and the
therascreen EGFR RGQ PCR Kit+/CTA+ population. The overall efficacy results
are summarized in Table 16 and Figure 21.

Analysis of the therascreen EGFR RGQ PCR Kit+/CTA+ subset (n = 264)
revealed that those patients treated with afatinib had a significant increase in
PFS time (median PFS 11.2 vs. 6.9 months) and are less likely to have an event
of progressive disease or death (HR = 0.49, 95 % CI [0.35; 0.69], p<0.0001)
than patients treated with chemotherapy. The observed clinical benefit in the
subset of patients tested with the therascreen EGFR RGQ PCR Kit was
comparable to that observed in the full study population (n = 345).
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Table 16. Clinical benefit of patients tested with the therascreen EGFR RGQ PCR
Kit in the 1200.32 clinical trial population

therascreen EGFR RGQ
PCR Kit+/CTA+
population CTA+ population
n = 264 n =345

Chemotherapy  Afatinib  Chemotherapy  Afatinib
Parameter n=2386 n=178 n=115 n=230
Progression-free survival (PFS)
Number of
deaths or o 120 o 152
progressions, N 53 (61.6%] (67.4%) 69 (60.0%] (66.1%)
(%)
SIS 6.9 11.2 6.9 1.1
(months)
Median PFS 95% [9.7, [9.6,
Cl [5.3, 8.2] 13.7] [5.4, 8.2] 13.6]
Hazard ratio 0.49 0.58
Hazard ratio
gl [0.35, 0.69] [0.43, 0.78]
:D-vqlue (s’rra’riiled <0.0001 <0.00]
og-rank test)

* Stratified by EGFR mutation status and race.
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Number at risk
Afatinib 40

atinib 144 120 94 62 36 29 7
Pe500+Cis75 28 15 5 3 1 1

178
86

Figure 21. Kaplan-Meier curve of PFS by independent review by treatment group (therascreen
EGFR RGQ PCR Kit+/CTA+ population).

Given that the therascreen EGFR RGQ PCR Kit was not used to select patients
for the 1200.32 clinical trial, additional efficacy analyses were conducted to
consider patients who were not included in the 1200.32 clinical trial because
they were tested negative by the CTA but could have been tested positive by the
therascreen EGFR RGQ PCR Kit (i.e., therascreen EGFR RGQ PCR Kit+/CTA-).
In the hypothetical scenario, patients who are therascreen EGFR RGQ PCR
Kit+/CTA- in the treatment arm (afatinib) were assigned as PFS events at the
baseline (Day 1); patients who are therascreen EGFR RGQ PCR Kit+/CTA- in
the control arm (chemotherapy) were censored for PFS at Month 11 (Day 335,
the median PFS for afatinib). Results from this hypothetical scenario showed
median PFS times (95% Cl) were 11.0 (8.3, 13.6) for the afatinib arm and 6.9
(5.3, 8.8) for the chemotherapy arm, with a hazard ratio (95% Cl) of 0.56
(0.39, 0.79) and corresponding p-value of 0.0009. Results from all of the
hypothetical analyses were generally similar to those from the primary efficacy
analysis.

References

QIAGEN maintains a large, up-to-date online database of scientific publications
utilizing QIAGEN products. Comprehensive search options allow you to find the
articles you need, either by a simple keyword search or by specifying the
application, research areaq, title, etc.
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For a complete list of references, visit the QIAGEN Reference Database online
at www.giagen.com/RefDB/search.asp or contact QIAGEN Technical Services
or your local distributor.
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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.giagen.com/FAQ/FAQList.aspx. The
scientists in QIAGEN Technical Services are always happy to answer any
questions you may have about either the information or protocols in this
handbook or sample and assay technologies (for contact information, see back
cover or visit www.giagen.com).

Comments and suggestions

Invalid results

a) The storage conditions  Check the storage conditions and the expiration
for one or more date (see the label) of the reagents and use a
components did not new kit, if necessary.
comply with the
instructions given in
“Reagent Storage and
Handling”, page 14

b) The therascreen EGFR  Check the storage conditions and the expiration

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

NTC samples show positive results in the FAM channel

Contamination Repeat the PCR with new reagents.
occurred during

_ If possible, close the PCR tubes directly after
preparation of the PCR

addition of the sample to be tested.

Make sure that work space and instruments are
decontaminated at regular intervals.
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RGQ therascreen EGFR Assay Package flags

Table 17 lists the possible flags that may be generated by the Rotor-Gene Q
therascreen EGFR Assay Package, their meaning, and actions to be taken.

The flag names are constructed to provide information on the affected
component of the kit, the sample or control affected and the failure mode.

For example:

B PC_CTRL_ASSAY_FAIL = The Positive Control (PC), Control Assay
(CTRL_ASSAY) has failed (FAIL)

B NTC_INT_CTRL_FAIL = The No Template Control (NTC), Internal Control
(INT_CTRL) has failed (FAIL)

B SAMPLE_CTRL_HIGH_CONC = The sample (SAMPLE), Control Assay
(CTRL) has a High Concentration (HIGH_CONC)
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Table 17. RGQ EGFR Assay Package flags

Flag Meaning Action to be taken
PC_CTRL_ASSAY PCR run invalid — Repeat the entire PCR run.
_FAIL FAM Cr out of range

for positive control in
control reaction.

PC_MUTATION PCR run invalid — Repeat the entire PCR run.
_ASSAY_FAIL FAM Cr out of range

for one or more

mutation control

reactions.
PC_CTRL_INVALID PCR run invalid — Repeat the entire PCR run.
_DATA fluorescence data in

positive control
(Control Reaction
Mix) cannot be
interpreted.

PC_MUTATION PCR run invalid — Repeat the entire PCR run.
_INVALID_DATA fluorescence data in

positive control

(mutation reaction

mix) cannot be

interpreted.

NTC_INT_CTRL_FAIL  PCR run invalid — Repeat the entire PCR run.
internal control above
range for negative
control.

Table continued on next page
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Table 17. Continued

Flag Meaning Action to be taken
NTC_INT_CTRL PCR run invalid —  Repeat the entire PCR run.
_EARLY CT internal control is

below range for
negative control.

NTC_INVALID_CT PCR run invalid —  Repeat the entire PCR run.
FAM invalid (smaller
than limit) for
negative control.

NTC_INVALID_DATA PCR run invalid —  Repeat the entire PCR run.
fluorescence data in
negative control
cannot be
interpreted.

SAMPLE_CTRL Sample invalid — Set up new PCR run to repeat
_INVALID _DATA fluorescence data in  the relevant sample(s).
sample control

cannot be
interpreted.
SAMPLE_CTRL Sample Invalid — Dilute sample to increase
_HIGH _CONC FAM Cr too low in  control Cr value. This dilution
sample control. should be calculated on the

assumption that diluting 1:1
with the water supplied in the
kit will increase the Cr by 1.0;
once sample is diluted, set up
new PCR run to repeat
sample.

Table continued on next page
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Table 17. Continued

Flag Meaning Action to be taken

SAMPLE_CTRL _FAIL  Sample invalid —  Set up new PCR run to repeat
FAM Cr too high in  sample. If invalid on repeat
sample control PCR run, extract the sample
reaction. from a fresh FFPE section(s). Set

up a new PCR run to test fresh
extraction. If invalid, repeat the
PCR run on the second
extraction. 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.
SAMPLE_INT_CTRL Cr too high (or no  If sample given valid status —
_FAIL Cy) for internal no action.

control (HEX), FAM
channel mutation-
negative.

If sample is given invalid status,
set up new PCR run to repeat
sample. (If the sample control
assay Cr allows, dilute sample
with the water supplied in the
kit using the assumption that
diluting 1:1 will increase the Cr
of the control reaction by 1.0.)
If invalid on repeat PCR run,
extract the sample from a fresh
FFPE section(s). Set up a new
PCR run to test fresh extraction.
If invalid, repeat the PCR run
on the second extraction. 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.

Table continued on next page
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Table 17. Continued

Flag Meaning Action to be taken
SAMPLE_INT_CTRL ~ Mutation tube invalid If sample is given valid status
_EARLY_CT — Ct1 HEX too low — no action.

for sample (internal

If sample is given invalid
status, set up new PCR run to
repeat sample. If invalid on
repeat PCR run, extract the
sample from a fresh FFPE
section(s). Set up a new PCR
run to test fresh extraction. If
invalid, repeat the PCR run on
the second extraction. 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.

SAMPLE_INVALID Mutation tube invalid If sample is given valid status
_DATA — fluorescence data — no action.
in internal control
can't be interpreted.

control)

If sample is given invalid
status, set up new PCR run to
repeat sample. If invalid on
repeat PCR run, extract the
sample from a fresh FFPE
section(s). Set up a new PCR
run to test fresh extraction. If
invalid, repeat the PCR run on
the second extraction. 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.

Table continued on next page
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Table 17. Continued

Flag Meaning Action to be taken
MUTATION_EARLY_CT Mutation tube invalid If sample is given valid status
— CrFAM too low  — no action.
for sample.

If sample is given invalid
status, set up new PCR run to
repeat sample. If invalid on
repeat PCR run, extract the
sample from a fresh FFPE
section(s). Set up a new PCR
run to test fresh extraction. If
invalid, repeat the PCR run on
the second extraction. 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.

SAMPLE_POSITIVE One or more None.

_AND _INVALID mutations for a
sample are valid and
positive; at the same
fime one or more
mutations for the
same sample are
invalid (warning, not
an error).

Note: This flag does not mean
the sample data is invalid but
highlights that information is
not available for all assays.

Symbols

The following symbols may appear on the packaging and labeling:

W Contains reagents sufficient for 24 reactions
<24>

g Use by
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Catalog number

LOT Lot number
MAT Material number (i.e., component, labeling)
COMP Components (i.e., a list of what is included)

Contains (contents)

Number (i.e., vials, bottles)

R is for revision of the Instructions for Use (Handbook) and
n is the revision number

Temperature limitation
Manufacturer

Consult instructions for use

= ke~ 7

AN Keep away from sunlight

Prescription Use Only

Contact Information

For technical assistance and more information, please see our Technical Support
Center at www.giagen.com/Support or call one of the QIAGEN Technical
Service Departments or local distributors (visit www.qgiagen.com).
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Appendix: Installation of the RGQ therascreen EGFR
Assay Package

The therascreen EGFR RGQ PCR Kit is designed for use with the Rotor-Gene Q
MDx instrument with a 72-well rotor. The RGQ therascreen EGFR Assay

Package is available separately on CD (QIAGEN, cat. no.
9022672/9022673).

The package includes “therascreen EGFR Control Run Locked Template” and
“therascreen EGFR Locked Template”.

Note: The RGQ therascreen EGFR Assay Package only works with Rotor-Gene
Q MDx Software version 2.1.0 build 9 or above. Make sure that the correct
version of Rotor-Gene Q MDx software is installed before proceeding with the
RGQ therascreen EGFR Assay Package installation.

Procedure

1. Order the RGQ therascreen EGFR Assay Package CD (QIAGEN, cat. no.
9022672/9022673) available separately from QIAGEN.

2. Insert the CD into the CD drive of the laptop connected to the Rotor-Gene Q
MDx instrument.

3. Start the installation by double-clicking the file
therascreen_EGFR_Assay_Package_1.1.2.exe.
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4. The setup wizard will appear. Click “Next” to continue (Figure 22).
f 15] Setup - Rotor-Gene Q therascreen EGFR Assay Package l o) - L‘E-r

Welcome to the Rotor-Gene Q

@ therascreen EGFR Assay Package
C Setup Wizard

This will install Rotor-Gene Q therascreen EGFR Assay
Package 1.1.2 on your computer.

It is recommended that you close all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

A

Figure 22. The “Setup” dialog box.

5. Read the License Agreement in the “License Agreement” dialog box and
accept the agreement by checking the statement “I accept the agreement”.
Click “Next” to continue (Figure 23).

j@ Setup - Rotor-Gene Q therascreen EGFR Assay Package @_&

License Agreement ‘
Please read the following important information before continuing. C

Please read the following License Agreement. You must accept the temrms of this
agreement before continuing with the installation.

Licence Agreement -~

1. In the following "Qiagen" refers to Qiagen GmbH and its affiliasted companies and
"Software" means the programs and data supplied on this physical medium (eg. CD-
ROM) or over the Intemet with these conditions. (If you are unsure of any aspect of
this agreement or have any questions they should be emailed to
support@qiagen.com.) The Software and any accompanying documentation have
been developed entirely at private expense. They are delivered and licensed as
"commercial computer software".

2. Licence
@ 1 accept the agreement! 1
| do not accept the agreement 2

| <Back | Net> | [ cancel |

L

L

Figure 23. The “License Agreement” dialog box.

____________________________________________________________________________________________________________________________________________________________|
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6. The template setup will start automatically and a final “Setup” dialog box
will appear. Click “Finish” to exit the setup wizard (Figure 24).

- —— % —

15] Setup - Rotor-Gene Q therascreen EGFR Assay Package

Completing the Rotor-Gene Q
therascreen EGFR Assay Package
Setup Wizard

Setup has finished installing Rotor-Gene Q therascreen EGFR
Assay Package on your computer. The application may be
launched by selecting the installed icons.

Click Finish to exit Setup.

L9

Figure 24. Completing the setup wizard.
7. Restart the computer. Shortcuts to both the “therascreen EGFR Control Run
Locked Template” and “therascreen EGFR Locked Template” will be
generated automatically and appear on the desktop.

. _________________________________________________________________________________________________________________________________________|
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Ordering Information

Product Contents Cat. no.
therascreen EGFR For 24 reactions: 1 Control Assay, 870121
RGQ PCR Kit (24) 7 Mutation Assays, Positive Control,

Water, Tag DNA Polymerase
RGQ therascreen Software protocol package for use with 9022672/
EGFR Assay the therascreen EGFR RGQ PCR Kit and 9022673
Package CD the QIAGEN Rotor-Gene Q MDx

instrument
Rotor-Gene Q MDx and accessories
Rotor-Gene Q MDx  Realtime PCR cycler, laptop computer, 9002035
Platform (US) software, accessories, 1-year warranty on

parts and labor
Rotor-Gene Q MDx  Realtime PCR cycler, laptop computer, 9002036
System (US) software, accessories, 1-year warranty on

parts and labor, installation and training
Loading Block 72 x  Aluminum block for manual reaction set 9018901
0.1 ml Tubes up with a single-channel pipet in 72 x

0.1 ml tubes
Strip Tubes and 250 strips of 4 tubes and caps for 1000 981103
Caps, 0.1 ml (250)  reactions
Strip Tubes and 10 x 250 strips of 4 tubes and caps for 981106
Caps, 0.1 ml 10,000 reactions
(2500)
Related products
QlAamp DSP DNA  For 50 DNA preps: QlAamp MinElute® 60404

FFPE Tissue Kit (50)

Columns, Proteinase K, Buffers, and
Collection Tubes (2 ml)

For up-to-date licensing information and productspecific disclaimers, see the
respective QIAGEN kit handbook or user manual. QIAGEN kit handbooks and
user manuals are available at www.giagen.com or can be requested from
QIAGEN Technical Services or your local distributor.
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www.giagen.com

USA = techservice-us@qiagen.com

QIAGEN

Sample & Assay Technologies



