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Xpert® NPM1 Mutation

For Research Use Only. Not for use in diagnostic procedures. @

1 Proprietary Name QO

Xpert® NPM1 Mutation 6
%)
2 Common or Usual Name \\
KO

Xpert NPM1 Mutation \

3 Product Description g‘!
® ystem, is a real-time RT-PCR (reverse

The Xpert NPM1 Mutation assay, performed on the Cepheid GeneXpert

transcription-polymerase chain reaction) for the quantification of m\@\!PMl mRNA transcripts (types A, B and D in
exon 12) in EDTA peripheral blood specimens. The assay utilizgs autdmated real-time RT-PCR and reports the percent ratio
of mutant NPM1 to ABL1 endogenous control mRNA transcs e Xpert NPM1 Mutation assay is for Research Use
Only. Not for use in diagnostic procedures.

4 Summary and Explanation

Acute myeloid leukemia (AML) is a cancer yeloid blood hematopoietic stem cells in the bone marrow!-2 and

is known to have various Nucleophosmia ( 1Y exon 12 mutations3. The insertion of nucleotides in exon 12 results

in a frameshift mutation and create§ a niclear export signal (NES). The mutations in the NPM1 gene lead to aberrant
cytoplasmic localization of NPM1 % PM 1-interacting proteins. NPM1 is one of the most commonly mutated genes in
AML and the mutations occur i 28% to 35% of all AML cases. While several drugs targeting mutated NPM1 are currently
under investigation, there are@)A-approved targeted therapies presently available.4

The NPM1 gene enc uclear shuttling protein that has a role in centrosome and ribosome biology, as well as
regulation of other Xsystems, including tumor suppressor pathways. NPM1 is a nucleolar phosphoprotein that serves
as a shuttle betwe nucleus and the cytoplasm. It regulates the transport of ribosomal particles through the nuclear
membrane. N tations were first discovered in AML individuals following the observation of abnormal cytoplasmic
than the normal nuclear location. The genetic evaluation of leukemic blasts combined with the cytoplasmic
NPM1 lgcatiorPhas led to the knowledge of the known exon 12 frameshift mutations.? The most frequent NPM1 mutations
d (~75-80%), type B (~10%) and type D (~5%), all in exon 12, which result in a frameshift mutation from
on of four nucleotides. The mutation causes a loss of a nucleolar localization signal and an aberrant cytoplasmic

e
\@ation of the protein in AML individuals.

Xpert® NPM1 Mutation 3
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5 Principle of the Procedure

The Xpert NPM1 Mutation assay is an automated assay for quantifying the amount of NPM1 mutation transcripts as a ratio
of NPM1 Mutation /ABL1. The assay is performed on Cepheid GeneXpert Dx System, which automates and integrates
sample purification, nucleic acid amplification, and target sequence detection in simple or complex samples using real-
time RT-PCR and nested PCR assays. The system consists of an instrument, computer, and pre-loaded software for running
assays and viewing the results. The system requires the use of single-use, disposable GeneXpert cartridges that hold the RT-
PCR and nested PCR reagents and host the RT-PCR and nested PCR processes. For a full description of the system, refer to
the appropriate GeneXpert Dx System Operator Manual.

The Xpert NPM1 Mutation assay includes reagents to detect NPM1 mutation and the ABL1 transcript as an endogenous
control in peripheral blood samples. The amount of NPM1 mutation transcript is quantified as the percent ratio of NP,
Mutation/ABL1. There are two controls included in the Xpert NPM1 Mutation assay — the Endogenous Control, ID
and a Probe Check Control (PCC). The ABL1 endogenous control normalizes the NPM1 mutation target and e@
that sufficient sample is used in the assay. The PCC verifies reagent rehydration, PCR tube filling, and thatall reaction
components, including probes and dyes, are present and functional in the cartridge. 6

%,
6 Reagents and Instruments O\\

S
6.1 Materials Provided Q

The Xpert NPM1 Mutation kit (RNPM1-10) contains sufficient reagents to prgcess say samples or quality control

samples. The kit contains the following:
@' 10 of each per kit

e Proteinase K (PK) O\ 10 x 130 pL per vial

e Lysis Reagent (LY) (Guanidinium Chloride) 10 x 5.3 mL per vial

Xpert NPM1 Mutation Reagents

e Guanidinium Chloride
e Urea

Y4
e Sodium dodecyl sulphate \*
e Wash Reagent Q
e Ethanol O

e Guanidinium thiocyana

10 x 2.9 mL per ampoule

Xpert NPM1 Mutation Car@ s with Integrated Reaction Tubes 10 per kit

e Bead 1,2, 3and -dried) 1 of each per cartridge
e Rinse Reag 2.0 mL per cartridge

e FElution R § 2.5 mL per cartridge

CD &O 1 per kit

° ay Definition File (ADF)

Instruction to import ADF into GeneXpert software

QO- Instructions for Use (IFU)

Safety Data Sheets (SDS) are available at www.cepheid.com or www.cepheidinternational.com under the SUPPORT
tab.

Note

The bovine serum albumin (BSA) in the beads within this product was produced and manufactured exclusively from
bovine plasma sourced in the United States. No ruminant protein or other animal protein was fed to the animals; the
animals passed ante- and post-mortem testing. During processing, there was no mixing of the material with other
animal materials.

Note

4 Xpert® NPM1 Mutation
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6.2 Materials Required but Not Provided

GeneXpert Dx System (catalog number varies by configuration): GeneXpert instrument, computer, barcode scanner, and
operator manual.

For GeneXpert Dx System: GeneXpert Dx software version 6.2 or higher.

Printer: If a printer is required, contact Cepheid Technical Support to arrange for the purchase of a recommended printer.
Vortex mixer

Microcentrifuge (1000 x g minimum)

Pipettes and aerosol filter pipette tips
50 mL conical tubes Q

Reagent grade absolute ethanol

1X PBS, pH 7.4 C O

6.3 Materials Available but Not Required 6

Xpert NPM1 Control Panel, catalog number C194 are quality controls from Maine Moleculas ontrols, Inc.

7 Storage and Handling

\Ko

Store the Xpert NPM1 Mutation kit contents at 2 °C to 8 °C until the expira Qprovided on the label.

Do not open the cartridge lid until you are ready to perform the assay. 30

Do not use cartridges that have passed the expiration date. Q

Do not use a cartridge that has leaked.

The Wash Reagent is a clear, colorless liquid. Do not use the Wa@agent if it has become cloudy or discolored.

Twenty (20) minutes before starting the procedure, remove the blood sample, cartridge, and sample preparation reagents
from storage to allow them to come to room temperature )

8 Warnings and Precautions

?.1 General Q\*

For Research Use Only. Not fo @ diagnostic procedures.

Treat all biological samplesgincluding used cartridges and reagents, as if capable of transmitting infectious agents.

Because it is often impos@o know which might be infectious, all biological samples should be treated with standard

precautions. Guidelin ample handling are available from U.S. Centers for Disease Control and Prevention® and

Clinical and Labxr andards Institute.’

Follow safety es set by your institution for working with chemicals and handling biological samples.

The assay tied has been established with blood collected in EDTA tubes only. The assay function has not been

evaluat&ther sample types.

Reliablg results are dependent on adequate sample collection, transport, storage, and processing. Incorrect assay results
@ r from improper sample collection, handling or storage, technical error, sample mix-up or because the target

1pt in the sample is below the limit of detection of the assay. Careful compliance with this Instructions for Use and

\% GeneXpert Dx System Operator Manual are necessary to avoid erroneous results.
er

"

forming the Xpert NPM1 Mutation assay outside the recommended kit or sample storage temperature ranges and time
may produce erroneous or invalid results.
Biological samples, transfer devices, and used cartridges should be considered capable of transmitting infectious agents
requiring standard precautions. Follow your institution’s environmental waste procedures for proper disposal of used
cartridges and unused reagents. These materials may exhibit characteristics of chemical hazardous waste requiring
specific national or regional disposal procedures. If national or regional regulations do not provide clear direction on
proper disposal, biological samples and used cartridges should be disposed per WHO [World Health Organization]
medical waste handling and disposal guidelines.8

Xpert® NPM1 Mutation 5
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8

8.

.2 Sample

Maintain proper storage conditions during sample transport to ensure the integrity of the sample (see Section 10, Sample
Collection, Transport and Storage). Sample stability under shipping conditions other than those recommended has not
been evaluated.

Do not freeze whole blood samples.
Proper sample collection, storage, and transport are essential for correct results.

3 Assay/Reagent @

Do not substitute Xpert NPM1 Mutation reagents with other reagents. O
Do not open the Xpert NPM1 Mutation cartridge lid except when adding sample and Wash Reagent.
Do not use a cartridge that has been dropped after removing it from the packaging.
Do not shake the cartridge. Shaking or dropping the cartridge after opening the cartridge lid may yield @d results.
Do not place the sample ID label on the cartridge lid or on the barcode label of the cartridge.
Do not use a cartridge with a damaged barcode label. \@
Do not use a cartridge that has a damaged reaction tube.
It is recommended that the Xpert NPM1 Mutation cartridges be at room temperature (20"{ C) when used for
testing.
Each single-use Xpert NPM1 Mutation cartridge is used to process one assay. Do n? processed cartridges.
b

Transfer the entire contents of one (1) Wash Reagent ampoule to the Wash Reag er. Missing adding Wash
Reagent could cause a false NOT DETECTED result.

Do not reuse pipette tips.
Do not use a cartridge if it appears wet or if the lid seal appears to have®been broken.
Do not use the Xpert NPM1 Mutation cartridge if a reagent is added t@

Do not open Xpert NPM1 Mutation cartridges after the assay i %

wrong opening.
eted.
ation.

Dedicate a set of pipettes and reagents exclusively to sam
Wear clean lab coats and gloves. Change gloves betwe ndling of each sample.

In the event of a spill of samples or controls, wear gloves ahd absorb the spill with paper towels. Then, thoroughly
clean the contaminated area with a 1:10 dilution of frﬁhly prepared household chlorine bleach. Final active chlorine
concentration should be 0.5% regardless of sehold bleach concentration in your country. Allow a minimum of
two minutes of contact time. \

completely before proceeding. Alte llow your institution’s standard procedures for a contamination or spill

Ensure the work area is dry before usjng o\denatured ethanol to remove bleach residue. Allow surface to dry
yfo
event. For equipment, follow the ma urer’s recommendations for decontamination.

9 Chemical I-I\a.@ds

Note The information below to the entire product containing Proteinase K, Lysis, Wash, and Rinse Reagents.

.@ SO

ANGER
§ azard Statements

Jighly flammable liquid and vapor H225.
Causes skin irritation H315.

é e (Causes serious eye irritation H319.
Q e May cause drowsiness or dizziness H336.

e Suspected of causing genetic defects H341.
UN GHS Precautionary Statements

e Prevention

Refer to the Safety Data Sheet for special instructions before use.
Obtain special instructions before use.
Do not handle until all safety precautions have been read and understood.

Keep away from heat, sparks, open flames and/or hot surfaces. No smoking.

Xpert® NPM1 Mutation
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Keep container tightly closed.

Avoid breathing mist/vapors/spray.

Wash thoroughly after handling.

Use only outdoors or in a well-ventilated area.

Wear protective gloves/protective clothing/eye protection/face protection.
Use personal protective equipment as required.

e Response

In case of fire: Use appropriate media for extinction.

IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing.

Call a POISON CENTER or doctor/physician if you feel unwell. Q
IF ON SKIN (or hair): Take off immediately all contaminated clothing. Rinse skin with water/s e(O
Specific treatment, see supplemental first aid information. @

Take off contaminated clothing and wash before reuse.

If skin irritation occurs: Get medical advice/attention.

IF IN EYES: Rinse cautiously with water for several minutes. Remove contact le sent and easy to do.
Continue rinsing. \

e [fexposed or concerned: Get medical advice/attention. \
e Storage/Disposal Q
Keep cool. O
Store in a well-ventilated place. ‘ ’
Keep container tightly closed.

Store locked up. @.
Dispose of content and/or container in accordance v%) 7 regional, national, and/or international regulations.

e [f eye irritation persists: Get medical advice/attention. @

10 Sample Collection, Tra rt and Storage

Peripheral blood samples should be collected in EDTA tubes following your institution’s guidelines. Plasma should not
be separated from cells.

Samples should be stored at 2°C to 8° \n onger than 3 days (72 hours) prior to testing.

Proper sample collection, storagg @spor‘t are critical to the assay function. Sample stability under shipping and
storage conditions other than tt in Section 11, Procedure below have not been evaluated with the Xpert NPM1
Mutation assay.

11 Proced%o(\

11.1 Bef ou Start

Twenty, &m utes before starting the procedure, remove the blood sample, sample preparation reagents, and cartridges

fro

rated storage to allow them to come to room temperature. Briefly spin down the Proteinase K (PK) in a
ntrifuge.

Impoﬂar&he assay within 1 hour of adding the Sample Reagent-treated sample to the cartridge.

&

Remove the cartridge from the cardboard packaging before preparing the sample. (Refer to Section 11.3,
Preparing the Cartridge).

Xpert® NPM1 Mutation 7
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11.2 Preparing the Sample

11.2.1 Preparing the Sample with Unknown White Blood Cell (WBC) Count or Samples with Less than 30

million/mL

1. To the bottom of a new, labelled 50 mL conical tube, add 100 pL of Proteinase K (PK).

2. Ensure blood sample is well-mixed by inverting the blood collection tube 8 times immediately before pipetting. See
manufacturer’s instructions for the ETDA blood collection tube.

To the tube already containing PK, add 4 mL of blood sample. *

Mix the sample with a vortex mixer at maximum setting continuously for 3 seconds. Q

Incubate at room temperature for 1 minute.

To the same tube, add 2.5 mL of Lysis Reagent (LY). ‘ 2

Note Retain the remaining lysis reagent to use again in Step 13. b

SN kW

7. Mix the sample with a vortex mixer at maximum setting continuously for 10 seconds. @
8. Incubate at room temperature for 5 minutes. \\
9

Mix the sample with a vortex mixer at maximum setting continuously for 10 seconds. @

10. Incubate at room temperature for 5 minutes. \
11. Mix the sample by tapping the bottom of the tube 10 times.
12. Transfer 1 mL of the prepared lysate into a new, labelled 50 mL conical tube.

o~

Note Remaining lysate can be stored at 2 °C to 8 °C for up to 48 hours or stored at -20 °C 9 lower for up to 1 month.
N g

13. To the new conical tube containing lysate, add 1.5 mL of retained L%n Step 6.
14. Mix the sample with a vortex mixer at maximum setting continueuslyaér 10 seconds.
15. Incubate at room temperature for 10 minutes. K

16. To the same conical tube, add 2 mL of reagent grade abso @anol (provided by user).

17. Mix the sample with a vortex mixer at maximum setting,cofitinuously for 10 seconds. Set aside.

18. Discard any remaining PK or LY reagents.

Y4
11.2.2 Preparing the Sample with WBC \% Equal to or Greater than 30 Million/mL
1. To the bottom of a new 50 mL coni Nadd 100 pL of PK.
2. Ensure blood sample is well-mixed rting the blood collection tube 8 times immediately before pipetting. See
blood collection tube.

. Mix the sample with a vert ixer at maximum setting continuously for 3 seconds.

manufacturer’s instructions for the E
3. To the tube already containin @dd 250 pL of blood sample and 3.75 mL of 1xPBS (pH7.4, provided by user).
; @

5. Incubate at room temp or 1 minute.

6
7

10on 11.2.1 to make the final lysate.

T(a\-tl mple to the Xpert NPM1 Mutation cartridge:
R

ove the cartridge from the cardboard packaging.

& Inspect the cartridge for damage. If damaged, do not use it.
O. Open the cartridge by lifting the cartridge lid and transfer the entire contents of one (1) Wash Reagent ampoule to the
Wash Reagent Chamber (with small opening). See Figure 1.

4. Pipette the entire contents of the prepared sample (4.5 mL) into the Sample Chamber (large opening). See Figure 1.

8 Xpert® NPM1 Mutation
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Important

Important

Note

Note

Note

Sample Chamber

(Large Opening) %

Figure 1. Xpert NPM1 Mutation Cartridge (Top View)
5. Close the cartridge lid. Ensure the lid snaps firmly into place. Initiate assay (see Section 11.4, Starting @ay .

Wash Reagent
(Small Opening)

11.4 Starting the Assay 26
]

. N
Start the assay within 1 hour of adding the sample to the cartridge. \\

Pl W )
Before you start the assay, ensure that the system is running GeneXpert Dx soft e\!l'on 6.2 or higher and
that the Xpert NPM1 Mutation assay definition file is imported into the software ction lists the default

steps to operate the GeneXpert Dx System.
A‘ >

The steps you follow may be different if the system administrator has chan‘ed trMault workflow of the system.

1.  Turn on the GeneXpert system by first turning on the GeneXpe x}s}{ument and then turning on the computer. The
GeneXpert Dx software will launch automatically or may requ@.\ble-clicking the GeneXpert Dx software shortcut
icon on the Windows® desktop.

2. Log into the GeneXpert software using your usernage assword.

3. Inthe GeneXpert System window, click Create eXpert Dx). The Create Test window opens.

4.  Scan or type in the Sample ID. If typing the Sampl&]D, make sure the Sample ID is typed correctly. The Sample ID is
shown on the left side of the View Results winyw and is associated with the assay results.

5. Scan the barcode on the Xpert NPM1 Mutftion cartridge. Using the barcode information, the software automatically
fills in the boxes for the following ﬁe@gent Lot ID, Cartridge SN, and Expiration Date.

OO

If the barcode on the Xpert NPM1 Matrvidge does not scan, then repeat the assay with a new cartridge.

Click Start Test. You may ne type your password in the dialog box that appears.
Open the instrument mc@ioor with the blinking green light and load the cartridge.
Close the door. The @ arts and the green light stops blinking. When the assay is finished, the light turns off.

° ® R

Wait until the s& ases the door lock before opening the module door and removing the cartridge.
10. Dispose of u atttidges in the appropriate sample waste container according to your institution’s standard practices.

P

Time to resul ess than 3 hours (approximately 30 minutes offboard sample preparation and less than 2.5 hours
assay run i

<O

\QViewing and Printing Results

<

This section lists the basic steps for viewing and printing results. For more detailed instructions on how to view and print the
results, see the GeneXpert Dx System Operator Manual.

e (lick the View Results icon to view results.

e Upon completion of the assay, click the Report button of the View Results screen to view and/or generate a PDF
report file.

13 Quality Control

Each cartridge includes an ABL1 Endogenous Control and Probe Check Control (PCC).

Xpert® NPM1 Mutation 9
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ABL1 Endogenous Control — The ABL1 Endogenous Control verifies that sufficient sample is used with the assay.
Additionally, this control detects sample-associated inhibition of the real-time PCR assay. The ABL1 passes if it meets the
assigned acceptance criteria.

Probe Check Control (PCC) — Before the start of the PCR reaction, the GeneXpert system measures the fluorescence
signal from the probes to monitor bead rehydration, reaction tube filling, and if all reaction components are functional in the
cartridge. The PCC passes if it meets the assigned acceptance criteria.

14 Interpretation of Results

The results are interpreted automatically by the GeneXpert system from measured fluorescent signals and embedded Q
calculation algorithms and are shown in the View Results window. The possible results and interpretations are SCn)Q
Table 1.

Table 1. Xpert NPM1 Mutation Assay RUO Results and Interpretation 6
£

Result Interpretation \ Y,
NPM1 Mutation NPM1 mutation transcript was detected.
DETECTED o NPM1 Mutation DETECTED — NPM1 mutation trans xs detected and
See Figure 2, Figure has a cycle threshold (Ct) within the valid range and amendpoint above the

3, Figure 4 threshold setting. O

e Possible detected results:
e NPM1 MUTATION DETECTED [#.##%]; Figure 2.

e NPM1 MUTATION DETECTED [A%upper LoQ]J; Figure 3.
e NPM1 MUTATION DETECTEﬁeI LoD; <#.###%]; Figure 4.

e ABL PASS - ABL transcript a@t ted and has a cycle threshold (Ct) within
the valid range and endp@ the threshold setting.

e Probe Check PASS - all prgbe Check results passed.

NPM1 Mutation NOT | NPM1 mutation transcript whas not detected .

DETECTED e NPM1 Mutatio DETECTED [Sufficient ABL transcript] — NPM1 mutation
See Figure 5 transcript wa efected and has a cycle threshold (Ct) of zero or above the
upper € e Valid range and/or an endpoint below the threshold setting.
e ABLP BL transcript was detected and has a cycle threshold (Ct) within
the valid rahge and an endpoint above the threshold setting.
° Pr@heck PASS - all probe check results passed.
INVALID

See Figure 6, Figur
7, Figure 8, Figuresg,
Figure 10

@Mutation transcript level cannot be determined due to sample containing
ss NPM1 mutation transcript and/or excess or insufficient ABL transcript. See
ection 17, Troubleshooting Guide, for additional instructions for retesting the
sample.
K o NPM1 Mutation INVALID — NPM1 cycle threshold (Ct) was above zero and
O below the lower end of the valid range (Figure 8, Figure 9).
s\ e ABL FAIL — ABL cycle threshold (Ct) was not within the valid range or the
endpoint was below the threshold setting (Figure 6, Figure 7, Figure 8, Figure

L\Q 8)_

e Probe Check — PASS; all probe check results passed.

Q()IERROR NPM1 Mutation transcript level cannot be determined. See Section 17,

. Troubleshooting Guide, for additional instructions for retesting the sample.
See Figure 11

e NPM1 Mutation — NO RESULT

e ABL - NO RESULT

e Probe Check FAIL — All or one of the probe check results failed.
e Probe Check PASS or NA (not applicable) and Pressure Abort.*

*If the probe check passed, the error was caused by the maximum pressure limit
exceeding the acceptable range or by a system component failure.

Xpert® NPM1 Mutation
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Result

Interpretation

NO RESULT

NPM1 Mutation transcript level cannot be determined. Insufficient data were
collected to produce an assay result. For example, this could occur if the operator
stopped an assay that was in progress. See Section 17, Troubleshooting Guide,
for additional instructions for retesting the samples.

e NPM1 Mutation NO RESULT
e ABL NO RESULT
e Probe Check NA (not applicable)

15 Quantitative Results

Xpert NPM1 Mutation quantitative outputs are provided as a percent ratio of NPM1 Mutation/ABL1.

lot-specific Efficiency (Eacy) and Scaling Factor (SF) values that tie the quantitation of NPM1 Mu
ABLI transcripts to copy numbers of synthetic NPM1 mutation and ABL1 in vitro transcribe
standards.

Table 2. Examples of Xpert NPM1 Mutation Assay %

Sk

are assigned
, B, and D) and

T-RNA) primary

(<O

NPM1 Mutation ABL Xpert NP ation
Assay Its Notes
Ct Result® Ct Result’ p@ u
1 5.2 INVALID 5.8 FAIL INVALID [Joo hlg NPM1 Mutation NA
and ABL cripts]
2 9 INVALID 55 FAIL IN [Too high ABL transcripts] NA
3 55 INVALID 8.5 PASS 5’ ‘E'.D [Too high NPM1 Mutation NA
transcripts]
4 25.0 INVALID 21.8 FAIL# | INVALID [Insufficient ABL transcript] NA
5 0 INVALID 0 ‘ENL INVALID [No ABL transcript] NA
A\‘ iy NPM1 Mutation DETECTED [Ab
6 8.5 POS 13¢ PASS uration [Above NA
upper LoQ]
7 22.5 POS 4.8 PASS | NPM1 Mutation DETECTED [1.05%] Repﬂ”gg,,}’a'”e:
. (o]
8 279 p ’\\_ 14.0 PASS NPM1 Mutation DETECTED [Below NA
: QQ ' LoD; <0.030%]
9 0 A 14.6 PASS | NEGATIVE [Sufficient ABL transcript] NA
For example,
10 ORESULT| 0 | NORESULT | ERROR Error 5017 [ABL]
x probe check failed
-

\ ee the Analyte Results tab in the GeneXpert Dx System Software for details.
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15.1 NPM1 Mutation DETECTED [#.##]%
NPMI1 mutation has been detected at a level of #.##%.

For a “NPM1 Mutation DETECTED [#.##%]” result, NPM1 mutation is detectable with NPM1 Mutation Ct greater than
or equal to “6” and less than or equal to “32” and ABL Ct greater than or equal to “6” and less than or equal to “20”. The
GeneXpert software calculates the % using the following equation where the Delta Ct (ACt) value is obtained from ABL Ct
minus NPM1 Mutation Ct:

% = E (A€ x 100 x Scaling Factor

a
The Scaling Factor (SF) is a lot-specific parameter that is embedded within the assay cartridge barcode. The value of s
this factor and the lot-specific assay Efficiency (Ex¢) are determined in quality control testing of each assay lot using O

RNA) calibrators for quantitation of NPM1 mutation transcript. The E,¢; is set for 1.95 and SF value is set for 1.79for

Note primary standards calibrated to the copy numbers of synthetic NPM1 mutation and ABL1 in vitro transcribed RNAC—)

use in the example shown here.

Example: Lot-specific Excs = 1.95; SF=1.79 6

Assay’s ABL Ct = 14.5; NPM1 Mutation Ct = 17.1; ACt=-2.6 \\6

% = 1.95(-26) x 100 x 1.79 = 31.53% O
Result: NPM1 Mutation DETECTED [31.53%]. See Figure 2. \K

| TestResult | A
Assay Mame Xpe
LU INPM Mutation DETECTED [31.53%]

For Regearch Use Only.
Mot for use in diagnostic procedures.

Q Legend :
600 O ¥ [/] NPM1 Mutation; Primary | =|
vl |.7| ABL; Primary

luorescence

4

Figure 2. GeneXpert Dx View Results Window: NPM1 Mutation DETECTED [31.53%)]

12
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15.2 NPM1 Mutation DETECTED [Above upper LoQ]

NPMI1 mutation has been detected at a level > 500%.

For a “NPM1 Mutation DETECTED [Above upper LoQ]” result, NPM1 mutation is detectable with NPM1 Mutation Ct
greater than or equal to “6” and less than or equal to “32” and ABL Ct greater than or equal to “6” and less than or equal
to “20”. The GeneXpert software calculates the % using the following equation where the Delta Ct (ACt) value is obtained
from ABL Ct minus NPM1 Mutation Ct:

% = E 48 x 100 x Scaling Factor (SF)
The Scaling Factor (SF) is a lot-specific parameter that is embedded within the assay cartridge barcode. The value of s
this factor and the lot-specific assay Efficiency (Exc;) are determined in quality control testing of each assay lot usi
Note primary standards calibrated to the copy numbers of synthetic NPM1 mutation and ABL1 in vitro transcribed
RNA) calibrators for quantitation of NPM1 mutation transcript. The E,¢; is set for 1.95 and SF value is set for@r
use in the example shown here.

Example: Lot-specific Excs = 1.95; SF=1.79 6
Assay’s ABL Ct = 13.4; NPM1 Mutation Ct = 10.2; ACt = 3.2 %
% = 1.95(3-2) x 100 x 1.79 = 1516.92% is greater than the defined @ pper LoQ at
500% K
Result: NPM1 Mutation DETECTED [Above upper LoQ]. See Fi \v
e
| TestResult | | )

|Assa-; Name Xpert NPM1 Mutation RUO

LCEGET 8 o4 Mutation DETECTED [Above upper LoQ (0

For Research Use Only.

+
Mot for use in diagnostic procedures. \%

B Legend |
¥ [/] NPM1 Mutation; Primary |~
v |.7| ABL; Primary

Figure 3. GeneXpert Dx View Results Window: NPM1 Mutation DETECTED [Above upper LoQ]
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15.3 NPM1 Mutation DETECTED [Below LoD; <0.030%)]
NPMI1 mutation has been detected at a level < 0.030%.

For a “NPM1 Mutation DETECTED [Below LoD; <0.030%]” result, NPM1 mutation is detectable with NPM1 Mutation
Ct greater than or equal to “6” and less than or equal to “32” and ABL Ct greater than or equal to “6” and less than or equal
to “20”. The GeneXpert software calculates the % using the following equation where the Delta Ct (ACt) value is obtained
from ABL Ct minus NPM1 Mutation Ct:

% = E (A x 100 x Scaling Factor (SF)

-~
The Scaling Factor (SF) is a lot-specific parameter that is embedded within the assay cartridge barcode. The value of %
this factor and the lot-specific assay Efficiency (Ex¢) are determined in quality control testing of each assay lot using
Note primary standards calibrated to the copy numbers of synthetic NPM1 mutation and ABL1 in vitro transcribed RNA It- O
RNA) calibrators for quantitation of NPM1 mutation transcript. The E,¢; is set for 1.95 and SF value is set for 1.79for

use in the example shown here.

Example: Lot-specific Excs = 1.95; SF=1.79 @6
Assay’s ABL Ct = 14.3; NPM1 Mutation Ct = 28.8; ACt = -14.5 \N
% = 1.95(-14.5) x 100 x 1.79 = 0.011% is less than the defined assay Lob 30%
Result: NPM1 Mutation DETECTED [Below LoD; <0.030%]. See Figure&&
Assay Name Xpert NPM1 Mutation RUD
Test Result
or Research Use Only. ) v
for use in diagnostic procedures. *
Q Legend
L . O v |/| NPM1 Mutation; Primary |
\\ vl |.7| ABL; Primary
@ 300 @»
=
i
2 200 @
(=]
i~
Figure 4. GeneXpert View Results Window: NPM1 Mutation DETECTED [Below LoD; <0.030%)]
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15.4 NPM1 Mutation NOT DETECTED [Sufficient ABL transcript]

NPM1 mutation was not detected with NPM1 Ct equal to “0” or greater than “32” and ABL Ct greater than “6” and less than
or equal to “20”.

The GeneXpert software requires the ABL Ct to be greater than or equal to “6” and less than or equal to “20” for the Xpert
NPMI1 Mutation assay to ensure having “Sufficient ABL transcript”. See Section 14, Interpretation of Results, Table 1.

Example: Assay’s NPM1 Mutation Ct = 0; ABL Ct = 14.0 is between "6" and "20".

Result: NPM1 Mutation NOT DETECTED [Sufficient ABL transcript]. See Figure 5. @

" TestResult | Analyte Result ~Detail | Errors | History = Messages  Support
Assay Name Xpert NPM1 Mutation RUO Version 1
LD S NPM1 Mutation NOT DETECTED [Sufficient ABL transcript 6

or Research Use Only.
for use in diagnostic procedures.

O ﬁ Legend |
400 S b: Vi |/| NPM1 Mutation; Primary |4

[vi | 7| ABL; Primary

300 ys

200 \%
100 OQ

Fluprescence

Figure{e@(pert View Results Window: NPM1 Mutation NOT DETECTED [Sufficient ABL transcript]
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15.5 INVALID [No ABL transcript]

NPMI1 mutation was detected or not detected with ABL Ct equal to “0”.

The GeneXpert software requires the ABL Ct to be greater than or equal to “6” and less than or equal to “20” for the Xpert
NPM1 Mutation assay to ensure having “Sufficient ABL transcript”. Refer to Section 17, Troubleshooting Guide.

Example: Assay’s NPM1 Mutation Ct = 0; ABL Ct = 0.

Result: INVALID [No ABL transcript]. See Figure 6. A
Assay Name Xpert NPM1 Mutation RUD Version 1 < 1
Test Result | yyALID [No ABL transcript] e

or Rezearch Use Only.
for use in diagnostic procedures. OQ

600} O 'vi [/ NPM1 Mutation; Primary | .
. % vi || ABL; Primary

4007 y

Y

|

3
&Q 6. GeneXpert View Results Window: INVALID [No ABL transcript]
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15.6 INVALID [Insufficient ABL transcript]

NPM1 mutation was detected or not detected with ABL Ct greater than "20”.
The GeneXpert software requires the ABL Ct to be greater than or equal to “6” and less than or equal to “20” for the Xpert
NPMI1 Mutation assay to ensure having “Sufficient ABL transcript”. Refer to Section 17, Troubleshooting Guide.
Example: Assay’s NPM1 Mutation Ct = 33.3; ABL Ct = 20.2 is greater than "20".
Result: INVALID [Insufficient ABL transcript]. See Figure 7.

TestResult = Analyte Result = Detail = Errors | History | Suppo O
Assay Name  Xpert NPM1 Mutation RUO Version 1 ‘ )
TestResull | yya1 1D insutficient ABL transcript] e

%
N
or Research Use Only. \i@

for use in diagnostic procedures. Q

X Legend |
300 O v [/] NPM1 Mutation; Primary | ~
% v /| ABL; Primary
200 P

100 Q\%

Fluorescence
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15.7 INVALID [Too high NPM1 Mutation and ABL transcript]
NPMI1 mutation was detected with both NPM1 Mutation and ABL Cts greater than "0" and less than "6”.

The GeneXpert software requires the ABL Ct to be greater than or equal to “6” and less than or equal to “20” for the Xpert

NPM1 Mutation assay to ensure having “Sufficient ABL transcript”. Refer to Section 17, Troubleshooting Guide.

Example: Assay’s NPM1 Mutation Ct = 5.4 is between "0" and "6"; ABL Ct = 5.9 is between "0" and

less than "6".

Result: INVALID [Too high NPM1 Mutation and ABL transcript]. See Figure 8.

Test Result
Assay Name Xpart NPM1 Mutation RUO Version 1

Test Resull | jyya1ID [Too high NPM1 Mutation and ABL transcripts]

or Research Use Only.
for use in diagnostic procedures.

600

400

Fluorescence

200

Figure 8. G& ert Dx View Results Window: INVALID [Too high NPM1 Mutation and ABL transcript]

O
K\é\\
(<O

Legend

[ [/] NPM1 Mutation; Primary
¥ || ABL; Primary
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15.8 INVALID [Too high NPM1 Mutation transcript]

NPMI mutation was detected with NPM1 Mutation Ct greater than "0" and less than "6" and ABL Ct greater than "6” and

less than or equal to "20".

The GeneXpert software requires the ABL Ct to be greater than or equal to “6” and less than or equal to “20” for the Xpert
NPM1 Mutation assay to ensure having “Sufficient ABL transcript”. Refer to Section 17, Troubleshooting Guide.

Example: Assay’s NPM1 Mutation Ct = 5.8 is between "0" and less than "6"; ABL Ct = 13 is between
Il6ll and ll20ll. A
Result: INVALID [Too high NPM1 Mutation transcript]. See Figure 9. Q
~O
| TestResult | Analyte Result | De

Assay Name  Xpert NPM1 Mutation RUO

Version 1

TestResult | yyALID [Too high NPM1 Mutation transcript]

U
\‘?Jb
N
©

m Research Use Only.
for use in diagnostic procedures.

B00T

400

Fluorescence

200

Legend

[ ¥ /1 NPM1 Mutation; Primary =

i 7| ABL; Primary
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15.9 INVALID [Too high ABL Mutation transcript]

NPMI1 mutation was detected with NPM 1 Mutation Ct greater than “6” and less than or equal to “32” and ABL Ct greater
than "0" and less than “6”.

The GeneXpert software requires the ABL Ct to be greater than or equal to “6” and less than or equal to “20” for the Xpert
NPM1 Mutation assay to ensure having “Sufficient ABL transcript”. Refer to Section 17, Troubleshooting Guide.

Example: Assay’s NPM1 Mutation Ct = 13.2; ABL Ct = 5.8 is between "0" and less than “6”.

Result: INVALID [Too high ABL transcript]. See Figure 10. A
rT&ﬂFlml ~ Analyte Result | Detail = Errors | History | Messages = Support < ’s

Assay Name Xpert PM1 Mutafion RUO Version 1

TestResult | \yyALID [Too high ABL transcript] 6

For Research Use Only.
Mot for use in diagnostic procedures.

Legend

e v [/] NPM1 Mutation; Primary |~/
¥l | /| ABL; Primary
@
£ 400
2
e
£
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0
ure 10. GeneXpert View Results Window: INVALID [Too high ABL transcript]
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15.10 ERROR

| TestResult ~ Analyte Result | Detail | Errors | History | Support |

Assay Name  Xpert NPM1 Mutation RUO Version 1

TestResull | ppROR

For Research Use Only.

Mot for use in diagnostic procedures. OO

J ,\&O
N
e

mm%
o

’

Figure 147 A(pert View Results Window: ERROR

16 Limitations¢ e Assay

For Research Use On or Use in Diagnostic Procedures.

The assay is not o be used with external calibrators.

Modifications % procedures may alter the function of the assay.
e

This produ signed for use with blood collected in EDTA tubes only.
Do not @rin as the anticoagulant because it can inhibit the PCR reaction.

Sodiufmcitrate, buffy-coat and bone marrow sample types have not been validated.

] @ us assay results might occur from improper sample collection, handling or storage or sample mix-up. Careful

ompliance with the Instructions for Use is necessary to avoid erroneous results.

tations or polymorphisms in primer or probe binding regions may affect detection of new or unknown variants and

may result in a false negative result.
\ e Excessively high white blood cell counts might cause pressure to build in the cartridge and lead to aborted runs or
O inaccurate results.
Q e Some samples with very low levels of ABL transcript or with white blood cells lower than 150,000 cells/mL may be
reported as INVALID (Type 1). A non-determinate result does not preclude the presence of very low levels of leukemic
cells in the sample.
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17 Troubleshooting Guide

Table 3. Troubleshooting Guide

Assay Result

Possible Causes

Suggestions

Type 1: Endogenous control ABL
failure:

Poor sample quality
RT-PCR inhibition
ABL Ct > 20, and/or endpoint

e Check the sample quality (e.g., exceeded
sample storage requirement including time
and temperature).

e Repeat the assay with original sample
(if available) or from retained lysate and
a new cartridge following the procedfire
as described in Section 18.1, Retest

D

message 2008)

INVALID <100 Procedure for ERROR or INVALIB, (Type
1).
Type 2: NPM1 Mutation transcript | Repeat the assay with origi le (if
level cannot be determined due to | available) or from retainedJysate*and a new
sample containing excess NPM1 | cartridge following the p. .% re as described
Mutation and/or ABL transcripts in Section 18.2, Retcedure for ERROR
(Ct<6) (Code 2008) or Il\w Type 2).
e Check I\e quality
° Chec@ossly elevated WBC count
o e Repeat assay with original sample
ERROR (Code 2008) Pressure exceeding limit (error

(i%ﬂable) or from retained lysate and
ﬁ cartridge following the procedure

described in Section 18.2, Retest

Procedure for ERROR (Code 2008) or
INVALID (Type 2).

ERROR (Code 5006,
5007, 5008, and
5009%)

*This is not an
exhaustive list of

-

V4
Probe check fail’@

Repeat the assay with original sample (if
available) or from retained lysate and with

a new cartridge following the procedure as
described in Section 18.1, Retest Procedure
for ERROR or INVALID (Type 1).

that was in progress or a

Dat
9&
&Wer failure occurred.

ERROR codes.
e8tion failure. For Rep_eat the assay W|th_ original sample (!f
the operator stooped an available) or from retained lysate and with
NO RESULT ’ P PP a new cartridge following the procedure as

described in Section 18.1, Retest Procedure
for ERROR or INVALID (Type 1).

&0@
\\Q
(<O
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18 Retests

18.1 Retest Procedure for ERROR or INVALID (Type 1)

Retest samples with ERROR or INVALID results due to the ABL cycle threshold (Ct) exceeding the maximum valid Ct (Ct
> 20) or the endpoint is below the threshold setting (< 100). Also refer to Section 17, Troubleshooting Guide.

1.

. Open the cartridge by lifting the cartridge lid and transfer the entire contents of or&

If sufficient blood sample volume is available, re-test from original blood sample collection tube following the procedx

in Section 11.2.
-OR- Q

If blood sample volume is insufficient, re-test can be performed with the retained lysate from Section 14.2.1, 12.

b. Ensure lysate is well-mixed by mixing the sample with a vortex mixer at maximum setting co
seconds and set it aside for 3 minutes for bubbles to settle. @
Transfer 1 mL of the prepared lysate into a new 50 mL conical tube. \\

Follow Steps 13-17 in Section 11.2.1 to make the final lysate. QI

a. Ifretained lysate from Section 11.2.1, Step 12 is stored frozen, thaw to room temperature beforguse.
125:3}1151}/ for 10

Reagent ampoule to the

Pipette the entire contents of the prepared sample into the Sample Chamber opening). See Figure 1.

Wash Reagent chamber (with small opening). See Figure 1. @
Close cartridge lid. Initiate assay (see Section 11.4, Starting the Assay

18.2 Retest Procedure for ERROR (Code 2008) or INVALID (Type 2)
Retest samples with NPM1 mutation and/or ABL transcript 1eV&below the valid minimum Ct (Ct > 0 and Ct < 6) and/or

when pressure limit is exceeded. Also refer to Section 17, T,

1.
2.

n

O

8.
9.

ooting Guide.

To the bottom of a new 50 mL conical tube, add 1 PK (Proteinase K).

Ensure blood sample or left-over lysate from Section W .2, Step 12 is well-mixed by inverting the tube 8 times
immediately before pipetting.

To the tube already containing Protein: e%d 250 pL of blood sample and 3.75 mL of PBS (pH 7.4, provided by
user), if available, or 60 pL of retained tefrom Section 11.2.1, Step 12.

b. Ensure lysate is well-mixe ing the sample with a vortex mixer at maximum setting continuously for 10

a. Ifretained lysate from Sec@< , Step 12 is stored frozen, thaw to room temperature before use.
seconds and set it aside for 3 minutes for bubbles to settle.
Mix the sample with a voftex mixer at maximum setting continuously for 3 seconds.

Incubate at room templeratyre for 1 minute.

For the retest sampfle of blood with PBS, follow Steps 6-17 in Section 11.2.1, to make the final lysate. For the retest
sample of retaiifc te, follow Steps a-g below to make the final lysate.

a. To thegib retest sample of retained lysate, add 2.5 mL of LY.

b. Mi sdmple with a vortex mixer at maximum setting continuously for 10 seconds.
. Kte at room temperature for 5 minutes.

&che sample with a vortex mixer at maximum setting continuously for 10 seconds.
ncubate at room temperature for 5 minutes.

3[. To the same tube, add 2 mL of reagent grade absolute ethanol (provided by user)

g. Mix the sample with a vortex mixer at maximum setting continuously for 10 seconds. Set aside.

Open the cartridge by lifting the cartridge lid and transfer the entire contents of one (1) Wash Reagent ampoule to the
Wash Reagent chamber (with small opening). See Figure 1.

Pipette the entire contents of the prepared sample into the Sample Chamber (large opening). See Figure 1.

Close cartridge lid. Initiate assay (see Section 11.4, Starting the Assay).
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19 Analytical Data

The data was collected from internal studies only.

19.1 Linearity/Dynamic Range

Linearity was determined for each of the three NPM1 mutant subtypes, mutA, mutB and mutD, using cell lysates that

contain high levels of each subtype transcript. Such lysates were diluted in a background lysate prepared from presumably

NPM1 mutation-negative donors to targeted ranges of ~0.01-2500% NPM1 Mutation/ABL. All levels were tested on one A
reagent lot in quadruplicate. Testing and statistical analyses were conducted in accordance with CLSI EP06-A9 6. Regres

curves for each subtype are shown in Figure 12, Figure 13, and Figure 14. Linear range of each subtype and their lin

model coefficients are summarized in Table 4.

\ ),

MutA Log-Log Regression Curves of Targeted to Obtained %Report

® Log (Obtained %Report)
1 —Linear

—— Quadratic
0 —— Cubic

Log (Obtained %Report)

5 -4 -3 2 1 0 1 2
Targeted %Report)

N\ 9

Regression Curves for mutA

MutB LogsLo® Regression Curves of Targeted to Obtained %Report
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Figure 13. Regression Curves for mutB
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MutD Log-Log Regression Curves of Targeted to Obtained %Report
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Figure 14. Regression Curves for le\
Table 4. Summary of Linear Ranges and Line oefficients
L)
Subtype Linear Range Intercept V Slope R2
mutA 0.010-2020% -0.0ZZK: 1.0134 0.989
| — [ -
mutB 0.010-2673% O‘OQG\ 1.0174 0.978
mutD 0.014-2783% <467 0.9389 0.981

N
Collectively, the Xpert NPM1 Mutation assay demowStrated linearity within 0.014-2020% NPM1 Mutation/ABL. Bounded

by the LoQ and the software upper limit, the @table dynamic range is 0.030-500%.

19.2 Analytical Sensit@%mit of Detection, Limit of Quantitation, Limit of
Blank)

The limit of detection (LoD
as“NPM1 Mutation DE

th&lowest NPM1 Mutation/ABL level at which 95% of samples are consistently reported

D [##.##%]". LoD was determined for mutA, mutB, and mutD subtypes individually by
testing serial dilutior& I-mutation-positive cell lysates and clinical lysates harboring each mutation subtype. The
corresponding Lo estimated and verified in accordance with CLSI EP17-A27. The resulting analyses yielded an
LoD of 0.025% mA, 0.023% for mutB, and 0.030% for mutD (Table 5). The highest LoD among the three subtypes at

0.030% is talg€n,as'the overall LoD of the Xpert NPM1 Mutation assay.

sta 1ation < 0.36 log reduction (LR) for mean LRs above 3.5. In accordance with CLSI EP17-A27, the LoQs were
estimated and verified at 0.025% for the mutA subtype, 0.023% for the mutB subtype, and 0.030% for the mutD subtype
ble 5). The highest LoQ among the three subtypes at 0.030% is taken as the overall LoQ of the Xpert NPM1 Mutation

The lir!@&l ntitation (LoQ) is the lowest NPM1 Mutation/ABL level above which samples can be quantified with a

The limit of blank (LoB) is the highest NPM1 Mutation/ABL result expected among 95% of blank samples from presumably
NPM 1-mutation-negative donors. In accordance with CLSI EP17-A27, the LoB of the Xpert NPM1 Mutation assay was
estimated and verified at 0.0085% (Table 5).
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Table 5. Limit of Detection, Limit of Quantitation and Limit of
Blank of the Xpert NPM1 Mutation assay [% NPM1 Mutation/ABL]

Subtype LoD LoQ LoB
[%NPM1 Mutation/ABL] [%NPM1 Mutation/ABL] [%NPM1 Mutation/ABL]
mutA 0.025% 0.025%
mutB 0.023% 0.023% 0.0085% %
mutD 0.030% 0.030% 'Q
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21 Cepheid Headquarters Locations

Corporate Headquarters

Cepheid
904 Caribbean Drive
Sunnyvale, CA 94089

USA
Telephone: + 1 408 541 4191 ®

Fax: +1 408 541 4192

www.cepheid.com < ’ :

22 Technical Assistance 6

Before contacting Cepheid Technical Support, collect the following information: \\Q
e Product name &O

e Lot number \

e Serial number of the instrument Q

e Error messages (if any) O

e Software version and, if applicable, Computer Service Tag number < ,

United States Technical Support @»

Telephone: + 1 888 838 3222 \

Email: techsupport@cepheid.com

Contact information for all Cepheid Technical Suppo is available on our website: www.cepheid.com/en/support/
contact-us.
Y4
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23 Table of Symbols

Symbol Meaning

Catalog number

Research Use Only

Batch code

Do not reuse

Consult instructions for use

Manufacturer

Country of manufacture

Contains sufficient for n tests

CONTROL Control

Expiration date (b’

Temperature limitation

O
=

/7

Biological risks

Caution

NN

N

Warnin

B @9@%MI@@1@@§EE

Q
;\\O

Cepheid @.
904 Caribbean
Sunnyvale, CANQ4089
USA {

408 541 4191

Teleph%
F xQ 8 541 4192
Q ‘tepheid.com

(<O
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24 Revision History

Description of Changes: 302-5822, Rev. A to Rev. B

Purpose: Updates to the Research Use Only (RUO) Instructions for Use

Section Description of Change
3 Updated product description.
6.1 Added additional reagent details. %
6.2 Added "1X PBS, pH 7.4". ( >E>
Y =4
8.3 Updated Assay/Reagent warnings to include "Transfer the entire contentsm
(1) Wash Reagent ampoule to the Wash Reagent Chamber. Missing addin sh
Reagent could cause a false NOT DETECTED result."
9 Added references to Safety Data Sheet. \\®
11.2.2 Updated the procedure to prepare the sample. (\\‘
11.3 Specified the volume of the prepared sample. \V
15 Updated Table 2, Examples of Xpert NPM1 Mutatlfor\@y Results.
15.3 Updated "[Below LoD;<0.033%]" to "Below W;MO%]" throughout.
15.4-15.9 Updated content for clarity.
18.1 Updated threshold setting from "<200" @100" and replaced call-outs to specific
sections with hyperlinks.
VN
18.2 Updated the retest procedur @r (Code 2008) or Invalid (Type 2).
191 Replaced section with new tent and new figures.
19.2 Replaced section wittn nef content and updated Table- 5.
20 Updated list of r&?e*es to add references 6 and 7.
N>
24 Updatedmm-hstory table.
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