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1.  Description

The PowerQuant® System@9 is a five-dye, four-target hydrolysis probe-based qPCR multiplex that amplifies multicopy
targets to quantify the total human and human male DNA present in a sample (1). The system also amplifies an additional
multicopy target to assess the degree of DNA degradation. Additionally, the PowerQuant® System includes an internal
PCR control (IPC) to detect inhibitors in an amplification reaction. The PowerQuant® System achieves levels of sensitivity
and inhibitor tolerance comparable to those of newer STR systems (e.g., PowerPlex® Fusion and PowerPlex® Y23
Systems). This Technical Manual describes the PowerQuant® System and provides instructions for use with the Applied
Biosystems® 7500 Real-Time PCR System (Applied Biosystems® 7500 Software, Version 2.0.6), Applied Biosystems®
7500 Real-Time PCR System for Human Identification (HID Real-Time PCR Analysis Software, Version 1.1 or 1.2) or the
QuantStudio™ 5 Real-Time PCR System.

Data generated using the PowerQuant® System can help determine whether an unknown DNA sample is suitable for short
tandem repeat (STR) analysis, what is the appropriate STR system to use (e.g., autosomal or Y-STR) and whether the DNA is
degraded or PCR inhibitors are present. This information may be used to guide decisions regarding sample repurification,
dilution of DNA samples that are inhibited to help ensure accurate quantification and the optimal template volume to add to
an autosomal or Y-chromosomal STR amplification.

A standard curve is required to determine the DNA concentration of unknown DNA samples. This standard curve is
generated using the amplification results from a dilution series of a male DNA standard of known concentration.

PowerQuant® 20X Primer/Probe/IPC Mix
The PowerQuant® 20X Primer/Probe/IPC Mix includes all primers and probes, the Internal PCR Control and a passive
reference dye:

* Primers and probe for the autosomal DNA target: The FAM dye-labeled probe of the PowerQuant® System detects a
multicopy human autosomal DNA target. The primers are used to amplify an 84-base-pair amplicon. Data from this
reaction quantify the total amount of human DNA in a sample. The autosomal target is short, robust to inhibitors and
less likely to be affected by degradation events than the longer degradation target.

*  Primers and probes for the Y-chromosomal target: The CAL Fluor® Gold 540 dye-labeled probes of the PowerQuant®
System detect the presence of Y chromosomal DNA. The primers are used to amplify two multicopy loci (amplicons
of 81bp and 136bp). The use of two multicopy loci minimizes the effect that variation in copy number of any given
marker can have on [Auto]/[Y] ratios and increases sensitivity for male DNA.

*  Primers and probe for the degradation target: The Quasar® 670 dye-labeled probe of the PowerQuant® System detects
the presence of a longer amplicon (294bp) derived from a different region of the same locus as the autosomal target.
Due to its greater length, the degradation amplicon is more susceptible to degradation and the presence of inhibitors.
The ratio of DNA concentrations determined with the autosomal and degradation targets ([Auto]/[Deg] ratio) can be used
to evaluate the degree of degradation (2).

*  Primers, probe and template for the Internal PCR Control: The TMR dye-labeled probe of the PowerQuant® System
detects the Internal PCR Control, a novel DNA template that is included in every amplification reaction. The primers
produce an amplified product that is 435bp. Amplification performance of the IPC is used to detect inhibitors in the
sample. This is the longest target in the PowerQuant® System, making the IPC more susceptible to inhibitors than the
other targets in the multiplex.

+ Passive reference dye: The CXR dye of the PowerQuant® System is used as a passive reference. The CXR dye is
included in each amplification reaction. Data from the other dye channels are normalized to this signal.

Promega Corporation - 2800 Woods Hollow Road - Madison, WI 53711-5399 USA - Toll Free in USA 800-356-9526 - 608-274-4330 - Fax 608-277-2516 3
www.promega.com TMDO047 - Revised 8/22



0

Promega

PowerQuant® 2X Master Mix

The PowerQuant® 2X Master Mix yields performance (e.g., sensitivity and inhibitor tolerance) comparable to that of newer
STR systems and uses hot-start PCR chemistry. The reaction setup should be performed at room temperature and is
amenable to automation. Amplification is complete in 1 hour.

PowerQuant® Male gDNA Standard

The PowerQuant® Male gDNA Standard is supplied with the PowerQuant® System. This DNA consists of pooled human male
DNA supplied at 50ng/pl. Serial dilutions of this DNA standard are amplified in the same plate as the unknown samples, and
the results are used to generate a standard curve for the autosomal, Y and degradation targets. These standard curves are
used to determine the DNA concentration for each target. The recommended protocol for the PowerQuant® System uses a
four-point standard curve. We recommend performing duplicate amplification reactions with each dilution of the DNA
standard and using a dedicated set of pipettes to increase run-to-run consistency. Use the same pipettes to dispense the
DNA standard and unknown samples to minimize variability. We do not recommend using other DNA (e.qg., DNA isolated from
a cell line) as the DNA standard.

PowerQuant® Dilution Buffer

The PowerQuant® Dilution Buffer is supplied as the diluent for serial dilution of the PowerQuant® Male gDNA Standard to
create the standard curve.

Instrumentation

The PowerQuant® System is designed and optimized for use with the Applied Biosystems® 7500 Real-Time PCR System
(Applied Biosystems® 7500 Software, Version 2.0.6), Applied Biosystems® 7500 Real-Time PCR System for Human
Identification (HID Real-Time PCR Analysis Software, Version 1.1 or 1.2) or the QuantStudio™ 5 Real-Time PCR System.
Calibration with custom dyes is required prior to DNA quantification (see Section 4).

PowerQuant® Analysis Software

The PowerQuant® Analysis Software is available for download to assist with data analysis, data review and DNA
normalization prior to STR amplification.

The PowerQuant® Analysis Software is available at: www.promega.com/resources/software-firmware/
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2.  Product Components and Storage Conditions
PRODUCT SIZE CAT.#
PowerQuant® System 200 reactions PQ5002
Not For Medical Diagnostic Use. This system contains sufficient reagents for 200 reactions. Includes:

2x1.1ml PowerQuant® 2X Master Mix

1x220ul  PowerQuant® 20X Primer/Probe/IPC Mix
. 1x 150yl  PowerQuant® Male gDNA Standard

2x1.25ml  Water, Amplification Grade

2x1.5ml PowerQuant® Dilution Buffer
PRODUCT SIZE CAT.#
PowerQuant® System 800 reactions PQ5008

Not For Medical Diagnostic Use. This system contains sufficient reagents for 800 reactions. Includes:

8 x1.1ml PowerQuant® 2X Master Mix
. 4 x220ul  PowerQuant® 20X Primer/Probe/IPC Mix
3x150ul  PowerQuant® Male gDNA Standard
5x1.25ml  Water, Amplification Grade
8 x1.5ml PowerQuant® Dilution Buffer

Storage Conditions: Store the PowerQuant® System at —=30°C to -10°C in a nonfrost-free freezer. Store the PowerQuant®
Male gDNA Standard overnight at 4°C prior to the first use; do not refreeze. For short-term storage (less that 1 week), store
the other components at +2°C to +10°C. Minimize the number of freeze-thaw cycles. The PowerQuant® 20X Primer/Probe/

IPC Mix is light-sensitive and must be stored in the dark. Dilutions of the PowerQuant® Male gDNA Standard in PowerQuant®
Dilution Buffer can be stored at 4°C for up to 1 week.

Available Separately
PRODUCT SIZE CAT.#

PowerQuant® Calibration Kit 1 each DS1221
Not for Medical Diagnostic Use. Includes:

60ul  PowerQuant® Calibration Standard, FAM
60ul  PowerQuant® Calibration Standard, CFG540
60ul  PowerQuant® Calibration Standard, TMR

. 60ul  PowerQuant® Calibration Standard, Q670

. 60ul  PowerQuant® Calibration Standard, CXR
30ml PowerQuant® Calibration Buffer

Storage Conditions: Store the PowerQuant® System Calibration Kit at -30°C to =10°C in a nonfrost-free freezer. For
short-term storage (less than 1 week), the kit can be stored at +2°C to +10°C. Minimize the number of freeze-thaw cycles.
The PowerQuant® Calibration Kit is light-sensitive and must be stored in the dark.
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3. General Considerations

The PowerQuant® System is extremely sensitive; take precautions to minimize contamination. We recommend storing the
PowerQuant® reagents separately from DNA samples. We also recommend using clean designated work areas and
separate pipettes for pre- and post-amplification steps to minimize the potential for cross-contamination between DNA
samples and prevent carryover of nucleic acid from one run to the next. Wear a lab coat and protective eyewear. Wear
gloves, and change them often. Prevent contamination by using aerosol-resistant pipette tips. Always include a no-template
control (NTC) reaction to detect contamination. We recommend performing NTC reactions in duplicate.

Do not unseal reaction plates after amplification is complete. Unsealing the plates increases the risk of contaminating
subsequent reactions with amplified product.

Always check to ensure that the instrument software’s analysis settings are set correctly (see Sections 6, 7 and 8).

4, Instrument Calibration

Before using the PowerQuant® System, you must calibrate the instrument for FAM, CAL Fluor® Gold 540, TMR, Quasar® 670
and CXR dyes. To distinguish these dyes from dyes with the same name already calibrated on your instrument, we recommend
appending dye names with the prefix “PQ” for the PowerQuant® System: PQ_FAM (for the FAM dye), PQ_CFG540 (for CAL Fluor®
Gold 540), PQ_TMR (for TMR), PQ_Q670 (for Quasar® 670) and PQ_CXR (for CXR).

The dyes in the PowerQuant® System Calibration Kit are supplied at 100X. The PowerQuant® Calibration Buffer is supplied
as a diluent when preparing a spectral calibration plate for each dye.

Prior to performing PowerQuant® System dye calibration with the Applied Biosystems® 7500 Real-Time PCR System, we
recommend performing the Regions of Interest (ROI) calibration, background calibration and optical calibration as
described in the Applied Biosystems 7500/7500 Fast Real-Time PCR Systems Maintenance Guide.

Prior to performing PowerQuant® System dye calibration with the QuantStudio™ 5 Real-Time PCR System, we recommend
verifying the factory installed calibrations have been performed and are current with your laboratory instrument
maintenance schedule. Refer to the QuantStudio™ 5 Real-Time PCR Instrument User Guide for Human Identification for
additional information.

Materials to Be Supplied by the User
. PowerQuant® Calibration Kit (Cat.# DS1221)

. Applied Biosystems® 7500 Real-Time PCR System, Applied Biosystems® 7500 Real-Time PCR System for Human
Identification or QuantStudio™ 5 Real-Time PCR System

. Applied Biosystems® instrument-related consumables (e.g., MicroAmp® optical 96-well reaction plate and MicroAmp®
optical adhesive film)

. sterile, aerosol-resistant pipette tips
. tubes (5ml or larger) for diluting the PowerQuant® Calibration Standards
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4.A. Calibration Plate Setup

1. Thaw the five PowerQuant® Calibration Standards (FAM, CFG540, TMR, Q670 and CXR) and PowerQuant® Calibration
Buffer.

2. Vortex each PowerQuant® Calibration Standard and PowerQuant® Calibration Buffer for 10 seconds to mix. Do not
centrifuge the PowerQuant® Calibration Standards after mixing.

3. Dilute each PowerQuant® Calibration Standard 100-fold in PowerQuant® Calibration Buffer in a separate tube as
described below.

Reagent FAM CFG540 TMR Q670 CXR
PowerQuant® Calibration Standard, FAM 22l = = = =
PowerQuant® Calibration Standard, CFG540 - 22l - - -
PowerQuant® Calibration Standard, TMR = = 22yl = =
PowerQuant® Calibration Standard, Q670 - - - 22ul -
PowerQuant® Calibration Standard, CXR = = = = 22l
PowerQuant® Calibration Buffer 2,178pl 2,178pl 2,178pl 2,178pl 2,178pl
Total volume 2,200yl 2,200l 2,200yl 2,200yl 2,200yl
4. Vortex each diluted PowerQuant® Calibration Standard for 10 seconds to mix. Do not centrifuge the diluted standards
after mixing.

5. Reserve a separate MicroAmp® optical 96-well reaction plate for each PowerQuant® Calibration Standard. Record the
bar code number or label the side of the plate skirt to indicate the calibration standard in the plate.

Note: Wear gloves at all times when handling the plate, and take care to avoid touching the plate wells and MicroAmp®
optical adhesive film unnecessarily. Handle the plate by the edges, and avoid touching the bottom of the plate.

6.  Dispense 20yl of diluted PowerQuant® Calibration Standard, FAM, into all 96 wells of the plate reserved for the FAM
dye. Repeat this step for each of the other PowerQuant® Calibration Standards by adding 20pl of the diluted calibration
standard to each well of the appropriate dye-specific plate.

7. Seal each plate with MicroAmp® optical adhesive film. Protect the plates from exposure to light.

8.  Centrifuge plates briefly. To complete the calibration, proceed to Section 4.B for the Applied Biosystems® 7500
Software, Version 2.0.6, Section 4.C for the HID Real-Time PCR Analysis Software, Version 1.1 or 1.2. or Section 4.D
for the QuantStudio™ 5.

Note: After calibration, store the calibration plates protected from light at —~20°C for up to 4 months. Reuse the
plates when re-analysis is necessary.
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4.B. Applied Biosystems® 7500 Real-Time PCR System Calibration Protocol for Applied Biosystems® 7500 Software,
Version 2.0.6

The following instructions are for the Applied Biosystems® 7500 Real-Time PCR System instrument using the Applied
Biosystems® 7500 Software, Version 2.0.6. This instrument is also compatible with HID Real-Time PCR Analysis Software,
Version 1.1 or 1.2; to use this software, see the instructions provided in Section 4.C.

1. Turn on the computer associated with the Applied Biosystems® 7500 Real-Time PCR System.
Turn on the Applied Biosystems® 7500 Real-Time PCR System.
Open the Applied Biosystems® 7500 Software, Version 2.0.6.

2
3
4. From the Instrument menu at the top of the screen, select Instrument Maintenance Manager.
5 Select the Dye section from the left panel.

6

Choose “Custom Dye Calibration”, and select Start Calibration (Figure 1).

Perform a dye calibration to use fluorescent dyes in your experiments
Dye The software uses the dy«JJ:alibration data to determine the contribution of each fluerescent dye in the reactions.
To perform a dye calibrati l§, select the type of dye calibration to perform (system dye or custom dye), then click “Start Calibration.”

Dye Calibration
@) System Dye Calibration @ Custom Dye Calibration [ Start Calibration h

Dye Calibration Results

Dye Type Status Last Run Expiration Date Temperature(*C)
PQ_CFG540 Custom Current 10/16/14 3:19 PM 4/16/15 3:19 PM 60.0 -
PQ_CXR Custom Current 10/16/14 3:39 PM 4/16/15 3:39 PM 60.0
PQ_FAM Custom Current 10/16/14 3:10 PM 4116/15 3:10 PM 60.0
PQ_Q6E70 Custom Current 1011614 3:48 PM 4]16/15 3:48 PM 60.0
PQ_TMR Custom Current 10/16/14 3:29 PM 4/16/15 3:29 PM 60.0 b
Dye Calibration Data
View Details for: |Custom Plate (PQ_FAM) -
AngllaData < [ View Plate Layout | View well Table |
’ il v wewLegsnd] |I|
1.0 — - —

1 2 3 & 65 6 7 8 9 10 11 12
A lpa_.lPa_.lra_.lPa_.lPa_.lPa_.lPa_ Jra_.Pa_.Pa_. Pa_.lPO_.

08

0s CIPQ_.PQ_..PO_.IPQ_./PQ_.PQ_./PQ_.|PQ_./PQ_./PO_.IPQ_.|PQ_.

Hormalized Fluorescence

0.4

o H [Pa_.lPa_..Po_.Pa_.Po_.Pa_..Pa_.Pa_./Pa_./Pa_.JPO_. PO

Filter

Figure 1. The Custom Dye Calibration option and Start Calibration button.
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7. Inthe ‘Dye Calibration’ window that appears, select the New Dye button (Figure 2).

——— — ~
2 Dye Calibration - B

Custom Dye Calibration Setup
Setup
a Instructions: Locate the required materials, select or create a dye to calibrate, set the data collection temperature, prepare the custom d

1. Locate required materials:
+ Custom dye calibration plate I
- Powder-free gloves
+ Safety goggles
= Centrifuge with plate adapter

2. Select a dye or create a new dye:
Dye Name: PQ_FAMN | New Dye | <m—

l 3. Set the data collection temperature: I

Temperature: 600 °C

4. Prepare the custom dye plate:

L View Instructions

5. Load the custom dye plate into the instrument:

a. Open the instrument drawer.

b. Place the custom dye plate in the sample block with the A1 position at the back-left corner of the sample block
| c. Close the instrument drawer carefully.

6. Select the checkbox to confirm the custom dye plate is loaded into the instrument:

[] The custom dye plate is loaded into the instrument.

Figure 2. Calibrating a new dye.
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4.B. Applied Biosystems® 7500 Real-Time PCR System Calibration Protocol for Applied Biosystems® 7500 Software,
Version 2.0.6 (continued)

8.  Inthe ‘Dye Library’ window that appears, select the New button (Figure 3).

D Dye Library &J
MName Creation Type ‘Wavelength (nm)
S Custi REpuIE
Mustang Purple Custom Reporter £
MED Default Reporter
NFQ-MGB Default Quencher
PO_CFG540 Custom Reporter
PO_CXR Custom Reporter
PCO_FAM Custom Reporter
PQ_QE70 Custom Reporter
PO_TMR Custom Reporter
ROX Default Reporter E
SYBR Default Reporter
TAMRA Default Both
TEXAS RED Default Reporter
VIC Default Reporter -
—>|New...|| || Close

Figure 3. The New button in the ‘Dye Library’ window.

9.  Enter "PQ_FAM" as the new dye name, select the Reporter radio button under “Type” and then select OK (Figure 4).
Repeat this process to define the CFG540 (define as PQ_CFG540), TMR (define as PQ_TMR), Q670 (define as PQ_Q670)
and CXR (define as PQ_CXR) dyes.

@ New Dye &11

 Perform custom dye calibration with this dye before you run
an experiment using this dye.

Mame: PO_FAM
Wavelength (Optional): nm v:

Type
@ Reporter

() Quencher

) Both

| s

Figure 4. Naming the new dye.
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10. Inthe Custom Dye Calibration Setup window, select PQ_FAM from the ‘Dye Name’ drop-down list (Figure 5).

2 Dye Calibration [

Custom Dye Calibration Setu
e o o
ﬂ Instructions: Locate the required materials, select or create a dye to calibrate, set the data collection temperature, prepare the custom d

1. Locate required materials:
+ Custom dye calibration plate I

o= + Powder-free gloves
m Analysis + Safety goggles
L + Centrifuge with plate adapter
I 2. Select a dye or create a new d,

Dye Name: |PQ_FAN .:\ Hew Dye |

3. Set the data collection temperature: I

Temperature: 60.0 °C

4. Prepare the custom dye plate:

| View nstructions |

5. Load the custom dye plate into the instrument:
a. Open the instrument drawer.

b. Place the custom dye plate in the sample block with the A1 position at the back-left corner of the sample block.
[ c. Close the instrument drawer carefully.

6. Select the checkbox to confirm the custom dye plate is loaded into the instrument:

The custom dye plate is loaded into the instrument

< [ [ +

cancsl | | || mext | | |

Figure 5. Selecting the dye name from the drop-down list.

11.  Load the plate prepared in Section 4.A for the PowerQuant® Calibration Standard, FAM, into the instrument.
12.  Check the box labeled “The custom dye plate is loaded into the instrument” (Figure 5).
13. Select Next, then Start Run.

14.  Once the calibration run is complete, select Next in the bottom right corner of the window. The software will display
the spectra and indicate whether the spectra are acceptable (i.e., which spectra passed) under Status.

15.  Select Finish, and repeat Steps 10 through 13 with each plate of PowerQuant® Calibration Standards to calibrate the
other dyes: CFG540 (PQ_CFG540), TMR (PQ_TMR), Q670 (PQ_Q670) and CXR (PQ_CXR).

Notes:

1. FAM should give highest signal in Filter 1, CFG540 should give highest signal in Filter 2, TMR should give highest
signal in Filter 3, Q670 should give highest signal in Filter 5 and CXR should give highest signal in Filter 4. Figure 1
shows an example of a dye calibration spectrum (PQ_FAM) across all five filters. Representative images of dye
calibration spectra for all the five dyes are shown in Appendix 12.B.

2. After calibration, store the calibration plates protected from light at ~20°C for up to 4 months. Reuse the plates
when re-analysis is necessary.
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4.C. Applied Biosystems® 7500 Real-Time PCR System Calibration Protocol for HID Real-Time PCR Analysis Software,
Version 1.1 or 1.2

The following instructions are for the Applied Biosystems® 7500 Real-Time PCR System instrument using the HID
Real-Time PCR Analysis Software, Version 1.1 or 1.2.

1. Turn on the computer associated with the Applied Biosystems® 7500 Real-Time PCR System for Human Identification.
Turn on the Applied Biosystems® 7500 Real-Time PCR System for Human Identification.
Open the HID Real-Time PCR Analysis Software, Version 1.1 or 1.2.

2
3
4. From the Instrument menu at the top of the screen, select Instrument Maintenance Manager.
5 Select the Dye section from the left panel.

6

Choose “Custom Dye Calibration”, and select Start Calibration (Figure 6).

Ta pertorm & aye canzeas a CuBom Sr¥), Tean cick “Stan Calizeasion.”
System Dye Calbeslion @ Cuslom Dy Caiteabon | Bt Cabaton | <@

Dys Calibration Results

Dre Tipe Status Last R Evpiranon Date Temgarature(*C]

w Custom Currpat BT 1151 A A5 1151 A 50

PO_CFGEO Custom Cureat 12110014 £57 PU A10n14 557 PU &0

wo_yau Custem [ 12014547 PU 1N 547 P 80

PO_04T0 Custom. Current 121044 £48 PU AHOMEE10 PU &0

PO_TUR Custem Current 121014 408 PU AN11E 408 Pu 80 .
RO System Curmeat 1204 628 PU 10715 6:28 PU 00

e Spaeen Current BT 1128 A1 23815 1125 A0 00

Wit Dot for. | atorm Place (PO_FAM)

Anatysts Data ¢ [View Plate Layout | View Wel Table |
»

T 1 ] [ 7 [ T T e D A s
PO_FAM | FO_FAM | FOFAM | PO_FAM | PO_FAN | PO_FA | PO_FA | PO_FA | POLFAM | PO_FAN | PO_FAN | POLFAN

>

[

I PRO_FAM | PO_FAM | POLFAM | POLFAM | PO_FAM | PO_FAM | POLFAM | POFAM | PQFAM | POLFAN | POFAM | POLFAM
! . G | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM
i : 0 | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM
a

€ | PO_FAM | PO_FAM | POFAM | POFAM | PO_FAM | PO_FAM | PO_FAM | PO_FAN | PO_FAN | PO_FAN | POFAM | PO_FAM

F [ Popa | PoFau | Po_Fa | PO_FA | PO_FA | PO_FAM | PO_FAI | PO_FAN | POFAN | PO_FAM | POFAN | POFAM

=

PO_FAI | PO_FAN | PO_FA| PO_FAU| PO_FAU| PO_FAU| PO_FAU | PO_FAU | PO_FA | PO_FAU | PO_FAU | PO_FAU

I i | Po_Fam | P_Fa | POLFAM | PO_FAM | PO_FAM | POLFAU | PO_FMM | POLFAM | POFAM | PO_FAN | POFAM | POFAM

Figure 6. The Custom Dye Calibration option and Start Calibration button.
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7. Inthe ‘Dye Calibration’ window that appears, select the New Dye button (Figure 7).

".ln,ocm : =

Custom Cahbranon Setup Satep Help
- == <
n Instruchions:  Locate e requered matenals. Select of creabe 3 dye bo calibrate. el the . cusiom dye plate. & Instument. confirm Mg piate 15 103000, Ten Chick Ted ™ |

1. Locate required materials:
R o,
|+ Powsertree gioves
=
|+ Conbiluge with plate adagler
2. Select a dye or creale o pew dye:

Dyetame: POFAM = | [(NewOye |

3. Set the data collection lemperature:

Temperature: 00| °C

4. Prepare the cusiom dye plate:

| Ve adrsctons.

5. Load the custom dye plate into the instnament:
a Cpen the instament drawer.
b Place the piate in the sample A1 posibon ol the back-lefl comer of the sample block.
c Close the instrument drawer carefully.

. Select

The custom dye plate is loaded inlo th insirumant

Figure 7. Calibrating a new dye.

8.  Inthe ‘Dye Library’ window that appears, select the New button (Figure 8).

- -
2 Dye Library [
MName Creation Type Wavelength (nm)
ABY Custom Reporter -
CY3 Default Reporier
CYS Default Reporter
FAM Default Reporier
JOE Default Reporier L
JUN Custom Reporier 1
MP Custom Reporter
NED Default Reporter
NFC-MGB Default Quencher |
PQ_CFG540 Custom Reporter
PQO_FAM Custom Reporter
PQ_Q670 Custom Reporter
PO_TMR Custom Reporter =
— | New. | | 0o || ciose |

Figure 8. The New button in the ‘Dye Library’ window.
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4.C. Applied Biosystems® 7500 Real-Time PCR System Calibration Protocol for Applied Biosystems® HID Real-Time
PCR Analysis Software, Version 1.1 or 1.2 (continued)

9.  Enter “PQ_FAM" as the new dye name, select the Reporter radio button under Type and then select OK (Figure 9). Repeat
this process to define the CFG540 (define as PQ_CFG540), TMR (define as PQ_TMR) and Q670 (define as PQ_Q670) dyes.

2 New Dye (]
0 Perform custom dye calibration with this dye before you run
an experiment using this dye
Name: PQ_FAM
Wavelength (Optional) nm v
Type
@ Reporter

Quencher

Both

(o (==

Figure 9. Naming the new dye.

10.  Inthe Custom Dye Calibration Setup window, select PQ_FAM from the ‘Dye Name' drop-down list (Figure 10).

| 2 Dye Calibeation
Custom Dys Calibration Setup Setep Heip W
o
u Locate . sebect of Creale & dye 1o calitrale, selth . prep: hom dye plate, 10ad the plate inko e instrument, confirm Bhe plate is loaded, Ben dick Ted ™

1. Locate required matenals:
= Custom dye calieation plate
= Powder-see glov
m b
= Centrifage with ol ll ¢ adapter
2. Sebect a dyw or cn\ 4 @ new dye:
Dye Name: PO_FAM v | Mewiye |

3. Sat the LA CORSCHION temperature:

Temperature. 800 ‘C
4. Prepare the custom dye plate:
View instructons |

1

i
A Open M iNSruMent arawer

b. Place the custom dye plabe in the sample block with the A1 position at the back-left comer of the sample block
© Closs e insirument crawer caretully

6. Sedect the 1o confirm the

Tha custonm oye plase is 10308d M0 the Instrument

Figure 10. Selecting the dye name from the drop-down list.

14  Promega Corporation - 2800 Woods Hollow Road - Madison, Wl 53711-5399 USA - Toll Free in USA 800-356-9526 - 608-274-4330 - Fax 608-277-2516
TMDO047 - Revised 8/22 WWwWw.promega.com



11.
12.
13.
14.

15.

16.

O

Promega

Load the plate prepared in Section 4.A for the PowerQuant® Calibration Standard, FAM, into the instrument.
Check the box labeled “The custom dye plate is loaded into the instrument” (Figure 10).
Select Next, then Start Run.

Once the calibration run is complete, select Next in the bottom right corner of the window. The software will display
the spectra and indicate whether the spectra are acceptable (i.e., which spectra passed) under Status.

Select Finish, and repeat Steps 10 through 13 with each plate of PowerQuant® Calibration Standards to calibrate the
other dyes: CFG540 (PQ_CFG540), TMR (PQ_TMR) and Q670 (PQ_Q670).

Notes:

1. FAM should give highest signal in Filter 1, CFG540 should give highest signal in Filter 2, TMR should give highest
signal in Filter 3 and Q670 should give highest signal in Filter 5. Figure 6 shows an example of a dye calibration
spectrum (PQ_FAM) across all five filters. See Appendix 12.B for representative spectral images of all five dyes.
After calibration, store the calibration plates protected from light at =20°C for up to 4 months. Reuse the plates
when re-analysis is necessary.

N

To calibrate CXR, in the Dye screen select “System Dye Calibration”, and select the Start Calibration button (Figure 11).

ore The
P Cusiom Sywl hen dick “Stan Cakdrasion ”
Oye Calinration
» <
P« i <
Dye Calibration Results.
o Ties Stat LastRus Exprinon Oate Tamparaun'c)
NP Cugiem Current REWNE 115 AN 2005 1151 A0 0o
PO_CFGHD Culon Current 1210014 £57 P oz a7 Pu @
PO_FAM Cusien Curmeat 120004 £47 P AVIE a7 PU 800
PO_osTe Custom Carent 1200014 19 PR BADAS & 1H P 1]
PO_TUR Cuslom Current A 0 PU A0S 808 P (1]
RoK St Current 120014 S0 PU awiEeNPU @
e System Current A0 1128 Al 22848 1128 Al 1]
Dy Calibration Data
Veew Dttatsfor. [Custom Plale (PO_FAM) v
Anaiyis Data < [View Plate Layout | View Wl Table |
T 7 3 0 D O T 0 0 0 W (H]
A | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAMO
-
B | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAMO
- C | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAMO
i D | Po_Fau | Po_Fa | PO_FAM | PO_FAM | PO_FAM | PO_FAU | PO_FAN | PO_FAM | PO_FAM | PO_FAM | PO_FAN | PO_FA
3 B | Po_pan | Po_pan | POLFAN | PO_FAN | PO_FAN | PO_FAN | PO_FAM | PO_FAN | PO_FAM | PO_FA | PO_FA | POLFAM
| Pa_pan | Po_pan | POLFA | PO_FAN | POLFAN | PO_FAN | PO_FAN | PO_FAN | PO_FAM | PO_FAN | POLFA | POLFAM
L
o | Po_rau | opau | Po_pa | Po_pan | Po_FA | PapA | PO_FAu | PO_FA | PO_FA | PO_FAN | PO_FAU | PO_FA
L) M| PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAM | PO_FAMO
: s '
L

Figure 11. Selecting “System Dye Calibration” and the Start Calibration button.
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4.C.

Applied Biosystems® 7500 Real-Time PCR System Calibration Protocol for Applied Biosystems® HID Real-Time
PCR Analysis Software, Version 1.1 or 1.2 (continued)

17.  The Overview window opens. Select Next.
18.  The Materials Required window opens. Check only the box for “ROX”, and select Next (Figure 12).
Es ==

==

Materiale Roquired Crvervew Helw 1)

u Instrectons:  Obbain the matensts ksled below, hen dick Hext

Distain thee foliowing material for the Dye calteation:
* Dye Pranes trom the Agobed Biosymems FesTrme PCA System Soscra Cavoration Kt
* Pimatier hew gves
* Subwty goggles
* Genimfuge win piate adaptsr
=~

Al Bicrsysserrs P Tera PCR
1 Sytem fpactsl Caltration ke

1 - /t
[_-/ A 4 T
JC M JC T LR JE

Ciye Plbes (FAM"™, JOE™, HED'™, FOX™, SYBR® Gevins, Purmiber o - e
TAMAA™, WG, £, £V, TEXAS RED® ayes) g e

Floase choase M Oys 1 Calirate
Fau

JOE
NED
¥ ROX h
SYBR Green
TAMRA
i

Figure 12. Choosing the dye to calibrate.

19.
20.

21.
22.

23.
24.

16

The ‘Preparing the Plate’ window opens. Select Next.

The ‘Loading the Plate’ window opens. Select Next. Load the plate with the PowerQuant® Calibration Standard, CXR,
into the instrument.

Select Start Run.

Once the calibration run is complete, select Next in the bottom right corner of the window. The software will display
the spectrum and indicate whether the spectrum is acceptable (i.e., spectrum passed) under Status.

Select Next.
Select Finish Calibrating ROX.
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4.D. QuantStudio™ 5 Real-Time PCR System Calibration Protocol

1. Enter the Settings menu on the QuantStudio™ 5 home screen. Select the Maintenance and Service option on the
subsequent screen.

Select Calibrations>Custom>Custom Dye.
Select Add Custom Dye.
Enter and save the following dye names: “PQ_FAM", “PQ_CFG540”, “PQ_TMR”, “PQ_Q670" and “PQ_CXR".

Confirm that “Reporter” is selected as the Type for each dye.

o o kW

Load the appropriate dye calibration plate onto the instrument. You can open and close the tray door by touching
the Eject icon on the home screen.

7.  Select the corresponding dye you wish to calibrate in the Custom Dye menu. Enter “60°C” for the calibration
temperature.

8.  Select the Start button. Each dye calibration will require approximately 3 minutes to complete.

9.  “Calibration Complete” and “View Results” will display at the end of each calibration run. Refer to the next section
for information on reviewing and evaluating the dye calibration results. Unload the plate and repeat the calibration
process for each of the PowerQuant® calibration standard dye plates.

Evaluating the PowerQuant® Dye Calibration Spectra
1. Select View Results>Details.
Note: The calibration spectra will be displayed on the QuantStudio™ 5 instrument screen.

2. Review the dye spectrum plot for each calibration run. Examples of passing calibration spectra for each of the
PowerQuant® dyes are provided in Appendix 12.B.

3. Select Accept Results to confirm that the calibration result is acceptable. A second confirmation will appear in
which you will have to Accept Results again. This action will save the calibration data in the instrument.

You can select Reject Results if the results are unacceptable.

Note: You can test the calibration plate again. For further calibration troubleshooting please refer to the Troubleshoot
Calibration Failure section in Appendix A of the QuantStudio™ 5 Real-Time PCR Instrument User Guide for Human
Identification.
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5.  Reaction Plate Setup

When using the PowerQuant® System for the first time, we recommend completing the steps in Section 6, 7 or 8 prior to
assembling the reactions. Once you are familiar with instrument setup, the instrument can be programmed after reaction
setup.

Materials to Be Supplied By the User
. sterile, aerosol-resistant pipette tips
. pipettes dedicated to pre-amplification work

. Applied Biosystems® instrument-related consumables (e.g., MicroAmp® optical 96-well reaction plate and MicroAmp®
optical adhesive film)

. PowerQuant® Dilution Buffer or TE™ buffer (pH 8.0)
. tubes to prepare the DNA standard dilution series

This protocol uses 2ul of template DNA per reaction. The template volume can be increased as long as the final reaction
volume remains constant. The template DNA volume and final reaction volume must be the same for both the DNA
standards and unknown DNA samples. This allows the DNA standards to be considered as a concentration (in ng/pl)
instead of input amount in ng (concentration in ng/pl x volume). We recommend performing duplicate amplifications of
each DNA standard and each unknown DNA sample. Performing duplicate analysis of each sample DNA and averaging the
quantification results can reduce variability.

The four-point serial dilutions prepared in this section include DNA standards in the range of 3.2pg/pl to 50ng/pl. These
values can be modified if desired. Section 12.C describes alternative serial dilutions of the PowerQuant® Male gDNA
Standard to prepare five-, six- and seven-point standard curves.

When diluting the PowerQuant® Male gDNA Standard or unknown DNA samples, use the PowerQuant® Dilution Buffer or
TE* buffer (pH 8.0); do not use water as a diluent.

Note: We recommend changing gloves often, especially after handling high-concentration DNA.

5.A. Serial Dilution of the PowerQuant® Male gDNA Standard

Multiple freeze-thaw cycles of the PowerQuant® Male gDNA Standard can increase variability in the standard curve. Store
the PowerQuant® Male gDNA Standard at 4°C overnight before the first use, and vortex thoroughly prior to each use. We
recommend long-term storage at 4°C.

Perform serial 25-fold dilutions of the PowerQuant® Male gDNA Standard, and then amplify these dilutions to create
four-point standard curves to determine the concentration of autosomal, Y and degradation targets in the unknown DNA
samples. Accurate serial dilution of the PowerQuant® Male gDNA Standard is essential to accurately quantify unknown
DNA samples; carefully mix and pipet each DNA standard dilution.
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The PowerQuant® Dilution Buffer or TE buffer (pH 8.0) can be used as the diluent for the PowerQuant® Male gDNA
Standard. Serial dilutions of the PowerQuant® Male gDNA Standard prepared with PowerQuant® Dilution Buffer can be
stored for up to 1 week at 4°C. Serial dilutions prepared with TE* buffer (pH 8.0) should be prepared fresh daily.

1. Ensure that the PowerQuant® Male gDNA Standard was stored at 4°C overnight. If necessary, thaw the PowerQuant®
Dilution Buffer completely. Vortex the PowerQuant® Male gDNA Standard three times at high speed for 10 seconds
each time.

Note: After the initial thaw, store the PowerQuant® Male gDNA Standard and PowerQuant® Dilution Buffer at 4°C.
2. Label three tubes with the following concentrations: 2ng/pl, 0.08ng/pl and 0.0032ng/pl.

3. Prepare fresh serial dilutions of the PowerQuant® Male gDNA Standard as indicated in Table 1. Vortex each dilution
for 10 seconds prior to removing an aliquot for the next dilution. Change pipette tips between dilutions.

Table 1. Serial Dilution of the PowerQuant® Male gDNA Standard (25-Fold Dilutions).

Volume of PowerQuant® Volume of PowerQuant®
DNA Concentration Male gDNA Standard Dilution Buffer
50ng/l Use undiluted PowerQuant® Male gDNA Standard Opl
2ng/pl 4yl of undiluted PowerQuant® Male gDNA Standard 96l
0.08ng/yl 4yl of 2ng/pl dilution 96l
0.0032ng/pl 4yl of 0.08ng/pl dilution 96l

Notes:
1. We recommend performing duplicate amplifications of each DNA standard.
2. Change gloves after handling high-concentration DNA such as the PowerQuant® Male gDNA Standard.

3. Serial dilutions of PowerQuant® Male gDNA Standard prepared with the PowerQuant® Dilution Buffer can be
stored for up to 1 week at 4°C. Do not store dilutions prepared with TE- buffer (pH 8.0).
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5.B. Reaction Setup

Include a no-template control reaction for each set of reactions. Add 2pl of TE™* buffer (pH 8.0) or Water, Amplification
Grade, to these reactions instead of template DNA. No amplification product (i.e., DNA concentration <1.0pg per 2yl input
volume) should be detected in the NTC reaction. A DNA concentration of >1.0pg per 2ul input volume for the NTC reaction
indicates the presence of contaminating DNA.

Sample DNA may be diluted in TE™ buffer (pH 8.0) if desired.

Note: The PowerQuant® System is extremely sensitive. The NTC reaction may yield amplification products in the
subpicogram range. We recommend that you perform duplicate amplifications of the NTC reaction.

1. Thaw the PowerQuant® 2X Master Mix, PowerQuant® 20X Primer/Probe/IPC Mix and Water, Amplification Grade,
completely at room temperature.

2. Vortex the PowerQuant® 2X Master Mix and PowerQuant® 20X Primer/Probe/IPC Mix for 10 seconds to mix. Do not
centrifuge after mixing as this may cause the primers and probes to be concentrated at the bottom of the tube.

3. Determine the number of reactions to be set up, including NTC reactions. Increase this number by 10-15% to
compensate for pipetting error and reagent loss on sides of pipette tips. While this approach requires using a small
amount of extra reagent, it ensures that enough reaction mix is prepared for all amplifications. Amplification of the
unknown DNA samples and DNA standards using the same reaction mix is critical.

4. Use Table 2 to calculate the volume of each component required to prepare sufficient reaction mix for the number
of reactions determined in Step 3.

Table 2. Preparation of Reaction Mix for DNA Quantification Using the PowerQuant® System.

Volume Per « Number of . Final
Component Reaction Reactions Volume
Water, Amplification Grade' 7l x =
PowerQuant® 2X Master Mix 10pl x =
PowerQuant® 20X Primer/Probe/IPC Mix Tl x =
Final volume 18pl

"The volume of water given here assumes 2yl of template per 20yl reaction. If the volume of template is different,
adjust the volume of water accordingly.

5. Prepare the reaction mix by combining the volumes of Water, Amplification Grade, PowerQuant® 2X Master Mix and
PowerQuant® 20X Primer/Probe/IPC Mix calculated in Step 4.

6.  Vortex for 10 seconds to mix. Do not centrifuge after mixing.

7. Add 18yl of reaction mix to the reaction wells of a MicroAmp® optical 96-well reaction plate.

Note: Wear gloves at all times when handling the plate, and take care to avoid touching the plate wells and MicroAmp®
optical adhesive film unnecessarily. Handle the plate by the edges, and avoid touching the bottom of the plate.
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8.  Add 2yl of the PowerQuant® Male gDNA Standards prepared in Section 5.A or unknown DNA sample to the wells as

shown in Figure 13.

1 2 3 4 5 6 7 8 9 10 1 12
A 50ng/pl Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown
B 50ng/pl Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown
C 2ng/pl Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown
D 2ng/pl Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown
E 0.08ng/pl | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown
F 0.08ng/pl | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown
G | 0.0032ng/pl | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown NTC
H | 0.0032ng/pl | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown | Unknown NTC

Figure 13. An example of a 96-well plate that shows locations of the DNA standards (yellow), NTC reactions (blue) and
unknown samples.

9. Add 2yl of TE™ buffer (pH 8.0) or Water, Amplification Grade, to the NTC reactions.

10.  Seal the plate with MicroAmp® optical adhesive film.
@ Note: Ensure that all wells are adequately sealed to prevent evaporation during thermal cycling.

11.  Centrifuge the plate briefly to collect the contents of each well at the bottom. The plate is ready for thermal cycling.
Protect the plate from extended light exposure or elevated temperatures prior to thermal cycling.

Note: Artifacts may occur if the time between amplification setup and the start of thermal cycling exceeds 2 hours.

6.  Run Setup and Thermal Cycling Using the Applied Biosystems® 7500 Real-Time PCR System and Applied
Biosystems® 7500 Software, Version 2.0.6

The following instructions are for the Applied Biosystems® 7500 Real-Time PCR System instrument using the Applied
Biosystems® 7500 Software, Version 2.0.6. This instrument is also compatible with HID Real-Time PCR Analysis Software,
Version 1.1 or 1.2; to use this software, use the instructions provided in Section 7.

A template file (.edt file) can be used to store the dye information, target names and tasks; well locations and DNA

concentrations for the DNA standards; run method and analysis settings. A plate setup import file may be used to add
sample names, well position and standard information to a run template. See Section 9.H for instructions on creating a

plate setup import file with the PowerQuant® Analysis Software.

Amplification is complete in 1 hour.
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6.A. Creating a Run Template

1. Turn on the computer associated with the Applied Biosystems® 7500 Real-Time PCR System.
Turn on the Applied Biosystems® 7500 Real-Time PCR System.

Open the Applied Biosystems® 7500 Software, Version 2.0.6.

> wnN

Before using the PowerQuant® System, check that the instrument was calibrated using the PowerQuant® Calibration Kit
(Section 4).

5. Onthe 'Home' screen under Set-Up, select the Advanced Setup icon. Alternatively, select the New Experiment button,
and choose “Advanced Setup” from the drop-down menu.
6. In the Experiment Properties form (Figure 14), specify the following parameters:
«  Enter a name for the template in the Experiment Name field.
+  Select the instrument you are using to run the experiment by selecting 7500 (96 Wells).
+  Select the type of experiment you want to set up by selecting Quantitation-Standard Curve.
+  Select the reagents you want to use to detect the target sequence by selecting TagMan® Reagents.
+  Select the ramp speed you want to use in the instrument run by selecting Standard (~2 hours to complete run).
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(] Mew Experiment « [55 open.. o Save - £ Close &% Exporl. - Print Report

Experiment Menu << | Experiment: untitled Type: Standard Curve Reagents: TagMan® Reagents - @

Experiment Properties
=

Mllayy do you want to identify this experiment?

* Experiment Name: ‘unliﬂed

Plate Setup
Barcode (Optional)

b Run Method User Mame (Optional) ‘

Reaction Setup

Materials List

|
|
|
Gomments (Optional): ‘ :1

v

Which instrument are you using to run the experiment?

Run [ ¥ 7600 (96 Wells) ] [ 7500 Fast (36 Wiells) }

Setup, run, and analyze an experiment using a 4- or 5-color, 86-well system

What type of experiment do you want to set up?

Quantitation - Relative Standard Curve l [ Quantitation - Comparative CT (AACT) l

~ Analysis

[ + Quantitation - Standard Curve ] [

{ Melt Curve l [ Genotyping l [ Fresence/Ahsence l

Use standards to determine the absolute quantity of target nucleic acid seguence in samples.

h reagents do you want to use to detect the target sequence?

{ + TagMan® Reagents 1 [ SYER® Green Reagents ] [ Other ]

The PCR reactions contain primers desianed to amplify the target sequence and a TagMan® probe designed to detect amplification of the target segquence.

run?

e instrum

ich ramp speed do you want to use i

[ ~ Standard (~ 2 hours to complete a run) J

Foroptimal results with the standard ramp speed, Applied Biosysterns recommends using standard reagents for your PCR reactions.

Figure 14. The Experiment Properties screen.
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6.A. Creating a Run Template (continued)

7.  Select “Plate Setup” from the Setup menu in the left panel. Select the ‘Define Targets and Samples’ tab. Select Add
New Target (Figure 15) three additional times, and enter the following information to specify the targets:

Target Name Reporter Quencher
Autosomal PQ_FAM NFQ-MGB
Y PQ_CFG540 NFQ-MGB
Degradation PQ_Q670 NFQ-MGB
IPC PQ_TMR NFQ-MGB

Note: Target name identifiers are necessary for the PowerQuant® Analysis Software to recognize these targets.

13 7500 Software v2.01 =l

File Edit Instrument Analysis Tools Help

[&] New Experiment - (55 open.. [ Save » & cmse| AP Export.. + Print Report,

Experiment Menu <« | Experiment: template Type: Standard Curve R Tag| Reag @)

E Define Targets and Sarnples | Assign Targets and Samples }

I instructions:  Define the targets to quantify and the samples to testin the reaction plate

Experiment Properties - "
Define Targets Define Samples

— Plate Setup !
- [ Add New Target | Add Saved Target | Save Target | Delete Target | ‘ [ AddNew sample | Ada Saved sample | Save sample | Delete sampie | ‘
=
LT =] Target Name Reporter Quencher Color Sample Name Color
2 . |Autosomal | |Po_Fam - [vFames - - [sampte 1 | -
‘\\ Reaction Setup
v ||Po_cFesa0 = [wFamee - -
Cior o o |lPa_gs7o  ~|nFomee - ~
Irc |lPo_urR  + [nFomcE - -

Run

~ Analysis

Define Biological Replicate Groups

“ Instructions: For each biclogical replicate group in the reaction plate, click Add Biological Group, then define the biological group.

Add Biolagical Group |

Biological Group Name Color Comments

Assign Targets and Samples

«

Figure 15. The Plate Setup Screen.
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8.  Select the ‘Assign Targets and Samples’ tab (Figure 16), and highlight the wells in use on the ‘View Plate Layout’
tab by dragging the pointer over the plate wells. Assign all four targets to the selected wells by selecting the boxes
under “Assign”.

13 7500 Software v201 =

File Edit Instrument Analysis Tools Help

[2] New Experiment - (-5 Open.. | Save - L3 Close ‘ 9 Export.. ~ Print Report.

Exper tMenu<« | Experi t- templats Type: Standard Curve Reagents: TagMan® Reagents 9)

Define Targets and Sarmples T Assign Targets and Samples ]

) To setup standards: Click "Define and Set Up Standards.”
. Experiment Properties n Instructions: To set up unknowns: Select wells, assign target(s), select "U" (Unknown) as the task for each target assignment, then assign a sample
To setup negative controls: Select wells, assign target(s), then select "N” (Negative Control) as the task for each target assignment.

Assign target(s) to the selected wells. < | View Plate Layout T View Well Table 1

s _> Select Wells With: - Selectltem - « | |- Select ltem -
I_ Run Method Assign Target Task Quantity
Autosomal |EHE W] | [@ showin wels ¥ | [P view Legend ‘ l HI ”I
Reaction Setup d .
Y W]
— I 1 v 3 4 5 B T 8 9 10 11 LF
Waterials List Degradation ==
PC EE a mmvmwﬂwmﬂuﬂwmwwmﬂwﬂwmwmhmﬂw
1PC wec | [ wc wc [ wc wc | [ wc we /[ wc IPC PC IPC
MIXEdm UnknawnE Slandardm Negative Con m m . m . m . m . m m m
Define and set Up Standards g (@ eeor. [T oeor. [T oeor. [ oeor. [T] ocar. [T] oeor. [T oeor. [ oear. [T] oeor. [T] oeor. [T oeor. [ oeor
[@wec [@wec  [@wc  [@wc [@iwrc  [@wec  [@wc [@wrc [@rc  [@wrc  [@wec [0 wrc

Assign sample(s) to the selected wells.
 asstnsampiesy totne setectea et Jf | RIREU NI SUC PO MU SUP PP I O PO S M

[ ec ‘[@wrc  [Mwc  [@wc /[@wc  [@wrc / [Mwrc '[wc  [@iwrc [ wrc /[@wec [ wrc

Assign Sample
- ‘Sampm 1 I ear. (1] oegr. [T 0. [T] peor. [ ear. (1] vesr. [T oesr. [T o=sr. [ bear. [1] oeor. [T oesr. [ o=or
[@iwec  [@wec  [@wc  [@wc  [@iwrc  [@wec  [@wc  [@wrc [@rc  [@wrc  [@wec [0 rc

Assign sample(s) of selected weli(s) to biologica E [ ec ‘[ ec  [@ec  [@wec  [@iec '[@ec  [@wc [@wrc  [@rc  [@ec  [@wec [ rc

Assign Biological Group [T pear. [ pegr. [1] Degr. [T pegr. [ Degr. [ Degr. [[] Deqr. [I] Degr. [T Degr. [] Degr. [[] Deqr. [I] Degr.|

[@iwec  [@wec  [@wc  [@wc  [@iwrc  [@wec  [@wc [1wrc [@rc  [@wrc  [@wec [0 rc

[ ec ‘[ wec [ wec  [@wec  [@ec '[@ec [ wc [@wrc  [@rc  [@ec  [@ec [@rc

Select the dye to use as the passive reference. [T pear. [[] pegr. [1] Degr. [T pegr. [ pear. [ Degr. [[] Deqr. [I] Degr. [I] Degr. [ Degr. [[] Deqr. [I] eqr.|

[@iwec  [@wec  [@wec  [@wc  [@iwrc [@wec  [@wc [@wrc  [@rc  [@wec  [@wec [0 rc

wells: [[] 96 Unknown [5] & Standard [ 0 Megative Control 0 Empty

< . r

«

A& Home | ] PowerQuant dt x J

I 7500 - connected.

Figure 16. Assigning targets to wells.
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6.A. Creating a Run Template (continued)

9.  Highlight the wells containing the DNA standards on the ‘View Plate Layout’ tab, and select S as the Task for the
autosomal, Y and degradation targets (Figure 17).

Note: The Task for the IPC should be “U".

File Edit Instrument Analysis Tools Help

[] NewExperiment - 25 open.. [l Save - £5 Close | &3 Export.. - Print Report

Expenment Menu<« | Experiment: template Type: Standard Curve Reagents: TagMan® Reagents @)
Define Targets and Samples T Assign Targets and Samples ]
To setup standards® Click "Define and Set Up Standards ™
- Experiment Properties I8 instructions: To set up unknowns- Select wells, assign target(s), select U {Unknawn) as the task for each target assignment, then assign a sample
To set up negative controls: Select wells, assign target(s), then select"N” (Negative Control) as the task for each target assignment.
Assign target(s) to the selected wells. <| View Plate Layout T Wiew Well Table W
. 4 Select Wells With: - Selectitem - | - Selectitem -+
I: Run Method Assign Target Task Quantity
Autosomal E 50 | [0 show in wells ¥ | [P view Legena | B | B |
Reaction Setup
e [ e e e e e T
E— 1 2 3 4 5 [ 7 ] E] 1w 12
Materials List vegesaion | [@|E]E@] || 5
. E‘E‘ﬁ u [5] 0ea [T oes [T ves [T 0ea [T peg [T] peq [T] ceq [T] vea [ 0ea [T oea [T] oes [T o=a
%IP{‘ [Mwec [@wec [ec [@ec [wec [wec [@rc [@ec [ wec [@ec [Irc

wixed [I] Unknown [ Standard [1] Negative Control
o (5] peq.|[[T] oeq. ] veq! [T oeq. [ peg [ oea. [T oeg. [T peg. [T oeg! [T] oeg! [T oeq! [T 0ea
\:\ EETaC e PERTOT alm [ e [@irc [@iwec [@iwrc [wc [@wrc [@irc [@rc [@wec [@wec [@rc

Assign sample(s) to the selected wells. [5 o=g [1] 0=o. [1] o=s. [T] o=a. [1] o=c [T] o=a. [[] o=a. [T o=o! [[] 0=a [T o=0 [] oeo. [ o=

I2'I'I|pr [Mwec [@iwec [ec [@ec | [@iec [wc [@wec [ec [ wc [@ec [@rc

[5 oea [T ces [T oes [T oea [ o= [T vea [ o=a [T vea [ oeq [T 0eg [ vea [ o=a
?“m_ [ wc [Miwrc [@wc [@wrc [@dwc [@wrc [@iwrc [@rc [ wrc [@wec [@rc

o

Assign Sample A

o

[l oes [M o=s [ o=s. [Mo=s [ o=s [ o= [[o=s [ oes [ o= [Moes [ oes [Moes
Assign sample(s) of selected well(s) to biological group. plﬂo?w- [Mwec [@iec [ec [@ec | [@iec [wc [@wec [@ec [ wc [@wec [@rc

m

Assign Biological Group [5] vea [T oes [T ves [T 0ea [T peg [T] peq [T] ceq [T] vea [ 0ea [T oea [T] oes [T 0=g
Om()é?w [Mec [@wec [ec [@ec [@wec [wec [@rc [@ec [ wec [@wrc [Irc

[5 oeg [1] oeg [T oes. [1] o=a. [T o=s [T oeg. [ o=g. [T oeg. [ 0=a [T 0eg [ oes. [ 2
pl'l'lmc [ we [@Mirc [@iwec [@iwrc [@dwc [@wrc [@irc [rc [@wec [@wec [@rc

-

@

Select the dye to use as the passive reference. " [5 o= [1] 0=o. [1] o=s. [T] o=a. [1] o=c [T] o=a. [[] o=a. [1] o=a! [[] 0=a [T o=0 [] oeo. [ 220
nmm_ [Mwec [Miwec [ec [@iec [@iec [wec [@wec [ec [ wc [@rc [Irc
ROX - Ll N
| ‘ wells: [I] 96 Unknown [5] 8 Standard [1] 0 Negative Gontrol 0 Empty
« m v
«
& Home | [ PowerQuant % I

I 7500 : connected.

Figure 17. Assigning DNA concentrations to wells with DNA standards.
10.  Enter the concentration for each DNA standard in the Quantity field without the unit of measure (i.e., enter 50 for
50ng/pl).
Notes:
1. Multiple wells with DNA standards at the same DNA concentration can be highlighted at the same time so that
values need to be entered only once.
2. The Define and Setup Standards tool will not work for assigning a standard curve to multiple targets in the same
sample.
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11.  Select PQ_CXR from the drop-down menu labeled “Select the dye to use as the passive reference” (Figure 18).

File Edit Instrument Analysis Tools Help
New Experiment » [5 Open... | Save - £ Close | 48 Export. - Print Report..

Experi Menu< | Experi t Type: Standard Curve Reagenis: TagMan® Reagenis

P £ P

E Define Targets and Sarnples T Assign Targets and Samples }

To set up standards: Click "Define and Set Up Standards.”
Experiment Properties u Instructions: To set up unknowns: Select wells, assign target(s), select "U” (Unknown) as the task for each target assignment, then assign a sample.
To set up negative controls: Select wells, assign targel(s), then select "N” (Negative Control) as the task for each target assignment.

R““ o o o — p— > Selectwells with: |-Selectiem - v | [-Selectitem -~ |
. Autosomal @@ 50 | [8 ] show in welis ¥ I \newLegendI
Reaction Setup 7 @@ | 50‘

Degradation @@ 50|
CIE amgmn.gmne,maegmn-gmnegmmsmn-sn-smmnsmn@
I'I'Inpr [Miwrc [@wec [@wrc @irc |[@rec [@wrc @ wrc [@wrc [@wec [@wrc @ wrc

[ [ 2 s [« &8s [ 7 [ & ] a [ [ [12]

Materials List

Run Unknown [5] Standard [1] Negative Control

- ~ E"Emi’sm&sm%mh.hmhml’sﬂsm&sﬂsm!ﬁg
Analysis L EDEETE D mlw_ M rc [ ec [irc [@irc [@Mec [@wec [@wrc [ rc [ rc [@wrc [@irc

Assign sample(s) to the selected wells. . Eneg [ pes! [T oea [T 5=d [] ves! [1] 0ea [T oeg. [1] pes [T] oea [[] 0ea. [ pes |[7] pea!

I'I'Inpr Mwrc [@wec [@wrc @irc |[@rc @wrc @ wrc [@wrc [wec [@wrc @ wrc

Assign Sample Nl
; E“ﬂmnﬂmhmkmw.nﬂmhmnﬂnﬂmmn@mnﬂ
mlw_ [Mwec [Mec [Mrec [@iec [ ec [ ec [@wec [ wc [ ec [ ec [ wrc

. Enssmn-gmnesmaegmnesmnegmnegmn-snzsmnegnegmn-g
Assign sample(s) of selected well(s) to biological group. mw [Mwrc [@wec [@wrc [Mirc |[rc [@wrc [@wrc [{wrc [[wec [@wrc @ wrc

Assign Biolagical Group [5oeg [T oes! [ 05 [ 0es [T oo [ oes! [T 0es! [[ oes [ 0es [[oes [ oed [[oes

wc [[Mwec [ we [@rc

Deg. [1] oeq [T oeg [[] pes!

wc [wc [@wrc [ wrc

Select the dye to use as the passive reference. Dea. [1] oea. (1] =o. [1] pea!
o

e [[Mwec [ we [@wrc

Wells: [[] 96 Unknown [5] 8 Standard [] 0 Megative Control 0 Empty

o i v

«
& Home | [=] PowerQuant template.edt x J

I 7500 : connected.

Figure 18. The Assign Targets and Samples screen. Select PQ_CXR as the passive reference.
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6.A. Creating a Run Template (continued)
12.  From the Analysis menu at the top of the screen, select Analysis Settings.
13.  Onthe ‘CT Settings’ tab (Figure 19) in the Select a Target panel, select the Autosomal target.

14.  Inthe CT Settings for Autosomal section, uncheck the “Use Default Settings” box and uncheck the "Automatic
Threshold” box. Enter “0.2" for the threshold. Leave the “Automatic Baseline” box checked.

15.  Repeat this process for each target listed in the Select a Target panel using the following threshold values:
+ Autosomal: 0.2
+ Degradation: 0.2
- IPC:0.03
+ Y:0.2

Select Apply Analysis Settings.

@ Analysis Settings for template [
Crt Settings T Flag Settings I Advanced Settings }
a Review the default settings for analysis of targets in this experiment. To edit the default settings, click "Edit Default Seitings.” To use different seltings for a target,
select the target from the table, deselect "Use Default Seltings,” then change the seltings that are displayed
Default Ct Settings
Default Ct seltings are used to calculate the Ct for targets without custom seltings. To edit the default seltings, click "Edit Default Seltings ™
Threshold: AUTO Baseline Start Cycle: AUTO Baseline End Cycle: AUTO \ Edit Default Settings. ]
Select a Target Cr Settings for Autosomal
Target Threshold Baseline Start Baseline End Cr Settings to Use: [] Use Default Settings
plocen e Py Pty [T] Automatic Threshald
Degradation 0.2 |AUTO |AUTO Threshold: 0.2
IPC 003 AUTO AUTO Automatic Baseline I
Y 0.2 AUTO AUTO Baseline Start Cycle: | 3 End Cycle: | 1555
< m ’
Revert to Defautt Analysis Settings | | apply Analysis Settings Cancel

Figure 19. The ‘Analysis Settings’ window.
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16.  Select Run Method under Setup in the left panel. Modify the default run method as directed below:
. Enter “20” for “Reaction Volume per Well".

. Select the first Holding Stage, and click with the right button on the computer’s mouse to bring up a menu.
Select Delete Selected to delete this stage.

. Change the second Holding Stage to 2 minutes at 98°C.

. Enter “39” for “Number of Cycles” under Cycling Stage.

. Change Step 1 to 98°C for 15 seconds and Step 2 to 62°C for 35 seconds.

. Ensure that the Data Collection On icon is active for Step 2 of the Cycling Stage.
Note: The Data Collection On icon is shown in the legend at the bottom of the screen.

The completed PowerQuant® System run method is shown in Figure 20.

File Edit Instrument Analysis Tools Help

[£] New Experiment = 5 Open.. [g Save ~ £ Close ‘ 4@ Export. - Print Report

Experiment Menu « | Experiment: template Type: Standard Curve Reag TagMan® Reag @)

Run Method

n = n Review the reaction volume and the thermal profile for the default run method. If needed, edit the default run method or select a run method from the library.
Experiment Properties

Graphical \/ISWT Tabular View ]

Reaction Volume Per Well 20/ L [C] Expertiode | |
Run Method —
- Add Stage ¥ | Add Step ¥ | Delete Selected | Undo "Set Cycle Count” ‘ || CollectData ¥ | \‘ Open Run Method | Save Run Method ‘ El
Reaction Setup
Holding Stage Cycling Stage
Number of Cycles: 39 |£
[] Enable AutoDelta
Starting Cycle: 2
100 —| 93.0°C 98.0°C
02:00 100%  00:15
75— 8%
00%
a0 —|
25 —
o—|
Step 1 Step 1 Step 2
3

il
( Data Collection On Data Collection Of A AutoDeltaOn A AutoDelta Off
«

4 Home | = PowerQuant template.edt x |

| 7500 : connected

Figure 20. The completed PowerQuant® System run method.
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6.A. Creating a Run Template (continued)

17.

6.B.

10.

30

From the File menu at the top of the screen, select Save as Template, and choose a location to save the file. The
instrument setup and thermal cycling program can be saved as a template for future use. Use this .edt file as a
template to create the experiment document as described in Section 6.B.

Note: The template is saved as an .edt file.

Starting a Run

To create the experiment document, open the template file created in Section 6.A by selecting Open from the File
menu at the top of the screen. Navigate to the .edt file, and select Open.

Note: If the template file was just created, the .edt file will still be open.

Save the .edt template as a .eds file by selecting Save As... from the File menu at the top of the screen. Choose a
location to save the file.

Highlight the unused wells, and deselect all of the targets.

To add sample names, select Plate Setup from the Setup menu in the left panel, and select the ‘Define Targets and
Samples’ tab (Figure 15). Select Add New Sample, and enter the sample name in the section provided. Repeat for
all samples.

When all sample names are entered, navigate to the ‘Assign Targets and Samples' tab (Figure 16). Highlight the well
or wells that contain replicates of the same sample, and check the Assign box adjacent to the corresponding sample
name in the “Assign sample(s) to the selected wells” section of the ‘Assign Targets and Samples’ tab. Repeat until
all samples are assigned.

Note: Alternatively, you can use a plate setup import file by selecting Import from the File menu at the top of the screen.
Navigate to the .txt file, select the file and select Start Import. Select Yes and continue with the import when prompted.
See Section 9.H for instructions on creating a plate setup import file with the PowerQuant® Analysis Software.

If a sample was assigned to the incorrect well, select the well and uncheck the sample under “Assign sample(s) to
the selected wells”, and then assign the correct sample name.

Check that “PQ_CXR" is selected as the passive reference.
Save the .eds file.
Press the tray door.

Place the plate prepared in Section 5.B in the open tray door, and ensure that the plate sits correctly in the plate
holder, with well A1 in the top left corner. Push the tray door to close, and immediately select Start Run. Run time is
1 hour.
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6.C. Evaluating Standard Curves Using the Applied Biosystems® 7500 Software, Version 2.0.6

1. Select Analysis in the left side panel, and ensure that all wells to be analyzed are highlighted on the ‘View Plate
Layout’ tab and that no targets are selected for unused wells.

2. Select Analyze.

3. Todisplay standard curves, select Standard Curve from the Analysis menu in the left side panel. Display the
standard curve for each target by selecting that target from the ‘Target’ drop-down menu (Figure 21). The standard
curve parameters are located below the standard curve plot.

Note: For more information about how the slope and R? values can be used to evaluate the standard curve, see
Section 10.

File Edit Instrument Analysis Tools Help

[E] New Experiment - (55 Open.. [ Save - 5 Close ‘ £® Export_ - Print Report...
Experiment Menu<« | Experiment: 12-9-14 Type: Standard Curve Reagents: TagMan® Reagent:
' Setup Standard Curve <
u Run Plot Settings
Target Autosomal - Plot Color | Default -
Save current sellings as the default
Amplification Plot iy & fl
e Standard Curve
39
38
Multicomponent Plot a7
36
Raw Data Plot 35
34
33
5
QC Summary -
31
Multiple Plots View 30
& 239
28
27
26
25
24
23
22
21
20
19
00001 0601 002 001 a0z a1 oz b 2 3 as 1w 20 a0 w00 200 00
Quantity
Target: Autosomal Slope: -3.392 Y-Inter: 26.322 R2; 1 Effts: 97.164
e
M standard [l unknown [l Unknown (Flagged)
&« Analysis Summary:  Total Wells in Plate: 96 Wells SetUp:64  Wells Omitted Manually: 0 Wells Flagged: 18 Wells Omilted by Analysis: 0 Samples Used:24  Targeis Used: 4

Figure 21. Displaying the standard curve for the autosomal target.
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6.D. Exporting Analyzed Data from the Applied Biosystems® 7500 Software, Version 2.0.6
1. Ensure that all wells with data for export are highlighted in the plate map. Select Export from the toolbar.

2. Onthe ‘Export Properties’ tab of the ‘Export Data’ window (Figure 22), select the following Export Properties:
+  Select Results in the “Select data to export” section.
+  Select One File from the “Select one file or separate files” drop-down menu.
+  Select .xls as the File Type.
«  Specify the appropriate export file name.
+  Use the Browse button to select the file location.
Select Start Export.

% Export Data g‘

B Selectthe type of data to export, selectwhether to export ane file or separate files, then enter export file properties. (Optional) Click"Custamize Export' to change )
the export format and to selectfields to export. Click "Start Export” to export your data </

Export Properties T Customize Export }

[] sample Setup Results

[ Raw Data [] Multicomponent Data
1. Select data to export.
[ Amplification Data

2. Selectonefile or separate files: Selectio export all data In one flie or In separate fes for each data fype.

3. Enter exportfile properies:

Export File Name: | Test File Tyne: (3] mxis) v

Export File Location ‘C\Dnnumema and SettingsiperocalDeskiop || Erowse ]

[ open filets) when expartis complete

| Start Export | | Cancel

Figure 22. The ‘Export Data’ window.

3. In the ‘Export Completed’ window that appears, select Close Export Tool.
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7.  Run Setup and Thermal Cycling Using the Applied Biosystems® 7500 Real-Time PCR System for Human
Identification and HID Real-Time PCR Analysis Software, Version 1.1 or 1.2

The following instructions are for the Applied Biosystems® 7500 Real-Time PCR System for Human Identification with HID
Real-Time PCR Analysis Software, Version 1.1 or 1.2.

A template file (.edt file) can be used to store the dye information, target names and tasks; well locations and concentrations
for the DNA standards; run method and analysis settings. A plate setup import file may be used to add sample names, well
position and standard information to a run template. See Section 9.H for instructions on creating a plate setup import file with
the PowerQuant® Analysis Software.

Amplification is complete in 1 hour.

7.A. Creating a Run Template

1. Turn on the computer associated with the Applied Biosystems® 7500 Real-Time PCR System for Human Identification.

2. Turn on the Applied Biosystems® 7500 Real-Time PCR System for Human Identification.

3. Open the HID Real-Time PCR Analysis Software, Version 1.1 or 1.2.

4. Before using the PowerQuant® System, check that the instrument was calibrated with the PowerQuant® Calibration
Kit (Section 4).

5. Onthe ‘Home' screen, select the Custom Assays button, or from the Assays menu select Custom Assays.

6.  Select New Experiment from the toolbar. Select “Advanced Setup” from the drop-down menu.

7. Inthe Experiment Properties form, specify the following parameters (Figure 23):
«  Enter a name for the template in the Experiment Name field.
«  Select the instrument you are using to run the experiment by selecting 7500 (96 Wells).
+  Select the type of experiment you want to set up by selecting Quantitation-Standard Curve.
+  Select the reagents you want to use to detect the target sequence by selecting TagMan® Reagents.
+  Select the ramp speed you want to use in the instrument run by selecting Standard (~2 hours to complete run).
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7.A. Creating a Run Template (continued)
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Figure 23. The Experiment Properties screen.

8.  Select Plate Setup from the Setup menu in the left panel. Select the ‘Define Targets and Samples’ tab. Select Add
New Target (Figure 24) three additional times, and enter the following information to specify the targets:

Target Name Reporter Quencher
Autosomal PQ_FAM NFQ-MGB
Y PQ_CFG540 NFQ-MGB
Degradation PQ_Q670 NFQ-MGB
IPC PQ_TMR NFQ-MGB

Note: Target name identifiers are necessary for the PowerQuant® Analysis Software to recognize these targets.
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Figure 24. The Plate Setup screen.
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7.A. Creating a Run Template (continued)

9.  Select the ‘Assign Targets and Samples’ tab (Figure 25), and highlight the wells in use on the ‘View Plate Layout’
tab by dragging the pointer over the plate wells. Assign all four targets to the selected wells by selecting the boxes
under “Assign”.
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Figure 25. Assigning targets to wells.
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10.  Highlight the wells containing the DNA standards on the ‘View Plate Layout’ tab, and select S as the Task for the
autosomal, Y and degradation targets (Figure 26).

Note: The Task for the IPC should be “U".
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Figure 26. Assigning DNA concentrations to wells with DNA standards.

11.  Enter the DNA concentration for each DNA standard in the Quantity field without the unit of measure
(i.e., enter 50 for 50ng/pl).

Notes:

1. Multiple wells with DNA standards at the same DNA concentration can be highlighted at the same time so that
values need to be entered only once.

2. The Define and Setup Standards tool will not work for assigning a standard curve to multiple targets in the same
sample.
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7.A. Creating a Run Template (continued)

12.  Select ROX from the “Select the Dye to use as the passive reference” drop-down menu (Figure 27).
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Figure 27. The ‘Assign Targets and Samples’ screen. Select ROX as the passive reference.
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From the Analysis menu at the top of the screen, select Analysis Settings.
On the ‘CT Settings’ tab (Figure 28) in the Select a Target panel, select the Autosomal target.

In the CT Settings for Autosomal section, uncheck the “Use Default Settings” box, and uncheck the “Automatic
Threshold” box. Enter “0.2" for the threshold. Leave the “Automatic Baseline” box checked.

Repeat this process for each of the targets listed in the Select a Target panel using the following threshold values:

+ Autosomal: 0.2
+ Degradation: 0.2

3 Analysis Settings for template

+ IPC:0.03
+ Y:02
Select Apply Analysis Settings.

Cr Settings | Flag Settings | Advanced Setfings |

Review the default settings for analysis of targets in this experiment To editthe default settings, click "Edit Default Settings.” To use different settings for a target, select the target from the
table, deselect "Use Default Settings.” then change the settings that are displayed.

Default Cr Settings
Default Ct settings are used to calculate the C for targets without custom settings. To edit the default settings, click "Edit Default Settings.”

Threshold: AUTO Baseline Start Cycle: AUTO  Baseline End Cycle: AUTO | Edit Default Settings.

Selecta Target Cr Settings for Autosomal
Target Threshold Baseline Start Baseline End Cr Settings to Use: [ Use Default Settings
tosomal 0.2 AUTO AUTO o Automatic Threshold
Degradation 0.2 lAUTO AUTO Threshold: |0.2
IPC 10.03 AUTO JAUTO V| Automatic Baseline
¥ 0.2 auTO aUTO Baseline Start Cycle: 3 End Cycle: | 15
| Revertto Defaut Anslysis Setings | | pply Analysis Settings | [ cancei |

Figure 28. The ‘Analysis Settings’ window.
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7.A. Creating a Run Template (continued)

17.  Select Run Method under Setup from the left panel. Modify the default run method as directed below:
. Enter “20” for “Reaction Volume per Well”.

. Select the first Holding Stage, and click with the right button on the computer’s mouse to bring up a menu.
Select Delete Selected to delete this stage.

. Change the second Holding Stage to 2 minutes at 98°C.

. Enter “39” for “Number of Cycles” under Cycling Stage.

. Change Step 1to 98°C for 15 seconds and Step 2 to 62°C for 35 seconds.

. Ensure that the Data Collection On icon is active for Step 2 of the Cycling Stage.
Note: The Data Collection On icon is shown in the legend at the bottom of the screen.

The completed PowerQuant® System run method is shown in Figure 29.
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Figure 29. The completed PowerQuant® System run method.

18.  From the File menu at the top of the screen, select Save as Template, and choose a location to save the file. The
instrument setup and thermal cycling program can be saved as a template for future use. Use this .edt file as a
template to create the experiment document as described in Section 7.B.

Note: The template will be saved as an .edt file.
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7.B. Starting a Run

1. Onthe Home screen select the Custom Assays button, or from the Assays menu at the top of the screen select
Custom Assays.

2. To create the experiment document, open the template file created in Section 7.A by selecting Open from the File
menu at the top of the screen. Navigate to the .edt file, and select Open.

Note: If the template file was just created, the .edt file will still be open.

3. Save the .edt template as an .eds file by selecting Save As... from the File menu at the top of the screen. Choose a
location to save the file.

4. Highlight the unused wells, and deselect all of the targets.

5. To add sample names, select Plate Setup from the Setup menu in the left panel, and select the ‘Define Targets and
Samples’ tab (Figure 24). Select Add New Sample, and enter the sample name in the section provided. Repeat for
all samples.

6.  When all sample names are entered, navigate to the ‘Assign Targets and Samples’ tab (Figure 25). Highlight the well
or wells that contain replicates of the same sample, and check the Assign box adjacent to the corresponding sample
name in the “Assign sample(s) to the selected wells” section of the ‘Assign Targets and Samples’ tab. Repeat until
all samples are assigned.

Note: Alternatively, you can use a plate setup import file by selecting Import from the File menu at the top of the
screen. Navigate to the .txt file, select the file and select Start Import. Select Yes and continue with the import
when prompted. See Section 9.H for instructions on creating a plate setup import file with the PowerQuant® Analysis
Software.

7. If a sample was assigned to the incorrect well, select the well and uncheck the sample under “Assign Samples”, and
then assign the correct sample name.

8.  Check that “ROX" is selected as the passive reference.
9.  Savethe .eds file.
10. Press the tray door.

11.  Place the plate prepared in Section 5.B into the open tray door, and ensure that the plate sits correctly in the plate
holder, with well A1 in the top left corner. Push the tray door to close, and immediately select Start Run. Run time is
1 hour.
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7.C. Evaluating Standard Curves Using the HID Real-Time PCR Analysis Software, Version 1.1 or 1.2

1. Select Analysis in the left side panel, and ensure that all wells to be analyzed are highlighted on the ‘View Plate
Layout’ tab and that no targets are selected for unused wells.

2. Select Analyze.

3. Todisplay standard curves, select Standard Curve from the Analysis menu in the left side panel. Display the
standard curves for all targets by selecting “All” from the ‘Target’ drop-down menu (Figure 30). The standard curve
parameters are located below the standard curve plot.

Note: For more information about how the slope and R? values can be used to evaluate the standard curve, see
Section 10.
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Figure 30. Displaying standard curves for all targets.
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7.D. Exporting Analyzed Data from the HID Real-Time PCR Analysis Software, Version 1.1 or 1.2

1. Ensure that all wells with data for export are highlighted in the plate map. Select Export from the toolbar.

2. Onthe ‘Export Properties’ tab of the ‘Export Data’ window (Figure 31), select the following Export Properties:

Select Results in the “Select data to export” section.

Select One File from the “Select one file or separate files” drop-down menu.
Select .xls as the File Type.

Specify the appropriate export file name.

Use the Browse button to select the file location.

Select Start Export.
2 Eport Data ==
u Select the bpe of dats bo export, select whether 10 export one Sle or $eparate Mes, then enter export file propeies. (Dpional) Click "Customize Export” b change the expor format and 10 select Selds 1o export. Chick “Start Export” to export your data. ‘?

“Export Properties | Customize Export |

1. Select data bo export

2. Select one Bie of separate fes:  One Filg w  S8ect 10 SxpOT Al NGA i O B8 OF in) SE0HNINE fes 1Y SACN OAa TR
3. Erler gxpon file properies:

Export File Mame:  Test File Type: 3] - us) =

Expert File Location: O'\Vizplied Brosystems\TS00maperimants Browse

Open Me(s) when expart Is complete

Sampls Seup 4| Resung
Raw Dats Mutbcomponent Dats
Ampification Data

St fxgont | | Cancel |

Figure 31. The ‘Export Data’ window.

3. Inthe ‘Export Completed’ window that appears, select Close Export Tool.
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8.  Run Setup and Thermal Cycling Using the QuantStudio™ 5 Real-Time PCR System
The following instructions are for the QuantStudio™ 5 Real-Time PCR System.

A Test Document Template file (.edt file) can be used to store the dye information, target names and tasks, well locations
and concentrations for the DNA standards, run method and analysis settings. A plate setup import file may be used to add
sample names, well position and standard information to a run template. See Section 9.H for instructions on creating a
plate setup import file with the PowerQuant® Analysis Software.

Amplification is complete in 1 hour.

8.A. Setting up the QuantStudio™ Design and Analysis Desktop Software

The following instructions are for use with the PowerQuant® System and the QuantStudio™ Design and Analysis Desktop
Software, Version 1.5 and 1.5.1.

Adding the PowerQuant® Dyes

1. Select Tools from the toolbar. Select Dye Library from the drop-down menu (Figure 32).
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Figure 32. The QuantStudio™ Design and Analysis Software Tools menu.
2. Add the five PowerQuant® custom dye names by selecting the New button (Figure 33).
3. Enter and save the following dye names: “PQ_FAM”, “PQ_CFG540", “PQ_TMR", “PQ_Q670" and “PQ_CXR".
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4. Confirm that “Reporter” is selected as the Type for each dye (Figure 33).

Note: The dye names must match those entered in the Custom Dye section when the dye calibrations were
performed in Section 4.D.

& MNewDye .8
Name:
Wavelength (Optional): nm | v
Type
(®) Reporter h
() Quencher
(O Both
@ e

15272MA

Figure 33. Adding a new custom dye to the Dye Library.

8.B. Creating a Run Template

1. Open the QuantStudio™ Design and Analysis Software and select the Create New Experiment icon on the home
screen (Figure 34).

New Experiment Open Existing Experiment

+ 1+
axf &x8

. |
q Create New Experiment | v

Figure 34. The Create New Experiment icon on the ‘Home' screen.

15273MA
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8.B. Creating a Run Template (continued)
2. Specify the following parameters in the Experiment Properties form (Figure 35):
+ Enter a name for the template in the Name field.
+ Select the instrument you are using to run the experiment by selecting QuantStudio™ 5 System.
+ Select the block type by selecting 96-Well 0.2-mL Block.
+ Select the type of experiment you want to set up by selecting Standard Curve.
+ Select the chemistry you want to use to detect the target sequence by selecting TagMan® Reagents.

+  Select the run mode you want to use by selecting Standard.

E CuantStudio™ Design & Analysis Software v1.5.1 — m} X

File  Edit  Analysis Tools Help

Properties Method Plate Run Results Export
Experiment Properties O; Save v
MName 2019-08-24_160646
Barcode
User name
Instrument type QuantStudio™ 5 System v
Block type 96-Well 0.2-mL Block v
Experiment type Standard Curve v
Chemistry TagMan® Reagents v
Run mode Standard v

Manage chemistry details

Figure 35. The ‘Experiment Properties’ screen.
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3. Select Next.
4. Select the ‘Experiment Method’ tab and modify the default run method as directed below:

+  Enter “20" in the “Volume” box.

+  Select the first Holding stage and select the [-] icon to delete it.

+ Change the remaining Hold Stage to 98°C for 2 minutes.

+ Change Step 1 of the PCR Stage to 98°C for 15 seconds.

+ Change Step 2 of the PCR Stage to 62°C for 35 seconds.

+ Ensure that the Data Collection On icon is active for Step 2 of the PCR Stage.

Note: The icon legends are shown at the bottom of the screen.

+ Enter “39” for the number of cycles in the box below the PCR Stage.

+ Change the ramp rates for all three steps to “2.44°C/s".

Select Next.

The completed PowerQuant® System run method is shown in Figure 36.

B QuantStudic™ Design & Analysis Software v1.5.1 - u} X

File  Edit  Analysis Tools Help

Properties Method Plate Run Results Export
Experiment Method [# Action v DO; Save v
Volume Cover
20 1060°C
Hold Stage PCR Stage
%8.0°C %8.0°C
02:00 244°C/s g5
o k
244%C05 o oL
2.44°Cls 0086
Stepl Stepl Step2
30 [2]x
Legend€: (8] Data Collection On Data Collection Off  [[J Pause On Pause Off %} Advanced Setiings  V VeriFlex

Figure 36. The completed PowerQuant® System run method.

Promega Corporation - 2800 Woods Hollow Road - Madison, WI 53711-5399 USA - Toll Free in USA 800-356-9526 - 608-274-4330 - Fax 608-277-2516 47
www.promega.com TMDO047 - Revised 8/22



0

Promega

8.B. Creating a Run Template (continued)

5. Enter the PowerQuant® targets in the Targets section of the ‘Advanced Setup’ tab in the Assign Targets and Samples
section (Figure 37). Select [+] Add three additional times and enter the following target-specific information:

Target Name Reporter Quencher
Autosomal PQ_FAM NFQ-MGB
Y PQ_CFG540 NFQ-MGB
Degradation PQ_Q670 NFQ-MGB
IPC PQ_TMR NFQ-MGB

Note: Target name identifiers are necessary for the PowerQuant® Analysis Software to recognize these targets.

QuantStudio™ Design & Analysis Software v1.3.1 - [m] x
el tys

File Edit Analysis Tools Help

Properties Method Plate Run Results Export

Assign Targets and Samples [# Action v [ Save v

Quick Setup Advanced Setup h < @& View v
. 1 2 3 4 5 6 7 8 3 10 1 12
—  Targets — Add [# Action | v —
|
|

Name Reporter Quencher Comments Task Quantity
Il Auvtosomal  PO_FAM NFQ-MGB v
v PO_CFB540  NFQ-MGB -

B Degradation PQ Q670 NFQ-MGB v

O 0o o o
X X X X

IPC PQ_TMR NFQ-MGB hd

+ Samples

+ Biological Replicate Groups
wels: Mo Eo o 96 Empty

TIEnets “

Figure 37. The ‘Assign Targets and Samples’ tab.
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6.  Highlight all wells in the plate map by dragging the pointer over the plate wells. Assign all four targets to all wells by
selecting the box next to each target name (Figure 38).
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Figure 38. Assigning targets to wells.
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8.B. Creating a Run Template (continued)

7. Highlight the wells containing DNA standards and select S as the Task for the autosomal, Y and degradation targets
(Figure 39).
Note: The Task for the IPC target should be “U".
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Figure 39. Designating the Task for each target in wells containing DNA standards.
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8.  Enter the concentration of each DNA standard in the Quantity field without a unit of measure (Figure 40).

Example: Enter “50” for 50ng/pl, “2" for 2ng/pl, “0.08" for 0.08ng/pl and “0.0032" for 0.0032 ng/pl. Highlight wells
with DNA standards of the same concentration simultaneously, then enter the value. Repeat for each DNA standard
concentration.
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gesa Ta[ﬂe'l.s Add m Action |.v. r“!_“‘ H 3 4 5 & T L] L] 10 n ”
B ! B B B B B B B B B @
Name Reporter Guencher Comments Task  Cmantity — ] o o o o o o o o
1 1
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Figure 40. Assigning DNA concentrations to wells with DNA standards.
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8.B. Creating a Run Template (continued)
9. Inthe Samples section of the ‘Advanced Setup’ tab, select [+] Add three times and enter a sample name for each

concentration of the DNA standards (one name for each concentration; Figure 41).

Assign Targets and Samples

Quick Setup Advanced Setup

— Targets Add [# Action v
Name Reporter Quencher Comments Task Quantity

B Autosomal PQ_FAM NFQ-MGB B - soo x

| I PQ_CFG540 NFQ-MGB H ~ soo b 4

B Degradation PQ_Q670 NFQ-MGE B - soo b4

1PC PQ_TMR NFQ-MGB v b 4

—  Samples q Add [#] Action v

Sample Name Comments +

O [ songul x

O W angul x

O M oosngul x

[0 [ o0o003zngul x

Figure 41. Entering sample names for the DNA standards.
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10.  Highlight all wells with DNA standards of the same name. Assign the DNA standard name to the selected wells by
selecting the box adjacent to the corresponding DNA standard name. Repeat for each DNA standard
concentration (Figure 42).
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Figure 42. Assigning sample names for the DNA standards.
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8.B. Creating a Run Template (continued)

11.  Select the ‘Quick Setup’ tab. In the Plate Attributes section, select PQ_CXR as the Passive Reference (Figure 43).

Assign *gets and Samples

Quick Setup Advanced Setup

Well Attributes

Sample v
Target v
W ~utosomal X
m v X
B pegradation X
IPC x
Well Comments
Plate Attributes
Passive Reference PQ_CXR "

t

Figure 43. The ‘Quick Setup’ tab. Select PQ_CXR as the passive reference.
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12.  Select Analysis Settings from the ‘Analysis’ drop-down menu.
13.  Onthe ‘CT Settings’ tab (Figure 44), select the Autosomal Target.

14.  Inthe CT Settings for Autosomal section, uncheck the “Default Settings” box and uncheck the “Automatic Threshold”
box. Enter “0.2" for the threshold. The “Automatic Baseline” box should be selected.

15.  Repeat this process for each of the targets using the following threshold values:
+ Autosomal: 0.2
+ Degradation: 0.2
+ IPC:0.03
+ Y:02
Select Apply.

g Anal ings for 2019-08-24 161444 X

CT Settings Flag Settings Advanced Settings standard Curve Settings

Data Step Selection Algorithm Settings
Select the step and stage to use for CT analysis. Only stagefstep combinations for which data suitable for Cr analysis have been collected are displayed.

Baseline Threshold v
PCR Stage/Step Stage2, Step2 v

Default Cr Settings
Default CT settings are used to calaulate the Cr for targets without custom settings. To edit the default settings, dick Edit Default Settings.

Threshold: AUTO Baseline Start Cycle: AUTO Baseline End Cycle: AUTO Edit Default Settings

Cr Settings for Autosomal

Target Threshold Baseline Start Baseline End
CT Settings to Us€ [] Default Settings
Autosomal 0.2 AUTO AUTO [ Automnatic Threshold
Degradation 0.2 AUTO AUTO Threshold: [0.2
[ Automatic Baseline
IpC 0.03 AUTO AUTO Baseline Start Cycle: [ 32 End Cycle: [ 152
Y 0.z AUTO AUTO

o EETEN (oo T
Figure 44. The ‘CT Settings' tab.
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8.B. Creating a Run Template (continued)

16.  Select the ‘Export’ tab. Review the following parameters and adjust as needed (Figure 45).
+  Set the File Type to “QuantStudio” and “.xIs".
«  The “Open exported files when complete” box should be selected.

+  The “Results” box should be selected in the Content section. Deselect the “Sample Setup” and “Amplification
Data” boxes.

+  “Unify the above content into one file” should be selected under the Options section.

+  Select the Customize button and confirm that the following options shown in the Select Content list of the
‘Customize’ screen (Figure 46) are deselected: Well, Omit, Y-Intercept, R?, Slope, Efficiency, Amp Status, C, Conf,
Rn (last cycle) and Delta Rn (last cycle).

«  The boxes for “Skip Empty Wells” and “Skip Omitted Wells” at the top of the ‘Customize’ screen should remain
selected if your software version displays them.

& QuantStudio™ Design & Analysis Software v1.5.1 - o %
Fle  Edt  analysis  Tooks  Melp

Properties Method Plate Run Resulis Export «

Export (R Export O; Save v
Fili: Mame 2019-08-24_161 444 Content
[ Sample Setup ] Raw Data
File Type QuantStudio w [ Aplification Data ] Multicomponent Data
£ Results
] fads) ¥

] Reagent information

Location | | Browse... Customize «

* E=] Open exported files when complete {hor manual export only)

Options
@ Unify the above content into one fle *

) Split she abewe content items into individual files

Figure 45. The ‘Export’ tab.
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Figure 46. The ‘Customize’ screen and Select Content list.

17.  From the File menu at the top of the screen, select Save As. Choose a location to save the template file as an .edt
file (Figure 47). The template file can now be used to create future PowerQuant® experiment documents for the
QuantStudio™ 5 Real-Time PCR System.
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8.B. Creating a Run Template (continued)
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Figure 47. Saving a Test Document Template (.edt) file.

8.C. Starting a Run

1. Open the QuantStudio™ Design and Analysis Software and select the Open Existing Experiment icon from the home

screen (Figure 48).

New Experiment Open Existing Experiment

) Y

Figure 48. The QuantStudio™ Design and Analysis Software, Open Existing Experiment icon.
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2. Open the template file (.edt) created in Section 8.B and navigate to the ‘Plate’ tab.

O

Promega

3. Enter the names of the DNA samples in the Samples section of the ‘Advanced Setup’ tab (Figure 49) by selecting
[+] Add until the appropriate number of sample name lines are present. Type the name of each sample only once.

& QuantStudic™ Design & Analysis Software v1.5.1 - O x
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Figure 49. The ‘Advanced Setup’ tab in the ‘Assign Targets and Samples’ screen.
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8.C. Starting a Run (continued)

4. Highlight the well or well(s) on the plate map that contain replicates of the same sample and select the box adjacent
to the corresponding sample name from the Samples list. Repeat until all sample names have been assigned to a
well on the plate map.

Notes:

1. If a sample name is inadvertently assigned to the wrong well, reselect that well and deselect the box next to the
wrong sample name. Locate and assign the correct sample name.

2. Alternatively, you can use a plate setup import file by selecting File>Import Plate Setup (Figure 50). Browse
to the location where your plate .txt file is stored. Select the file and select the Apply button. Select Yes and
continue with the import when prompted. The software will display an “Import Successful” box. Select OK to
move forward with starting the run. See Section 9.H for instructions on creating a plate setup import file with
the PowerQuant® Analysis Software.

3. If the QuantStudio™ Real-Time PCR System is being operated as a standalone instrument without a laptop or
desktop, then the sample names must be saved and imported as part of the previously created .edt template file.
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o e cgegeEpEOEERERE
i F0-MO . ‘ )
Exit 0-MOB [ +] x - L A i i = i i = = =g
= .8 0§ @ 0 0 @ @ @ @ @ @ @'
i 1] 0] m m (0] 0] m m m m m
‘ ;
— Samples [ Add [ Action 1 i
8 0 0 0 0 0 @0 0 0 0 O @ ;
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Figure 50. The Import Plate Setup option in the File menu.
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5. Highlight all unused wells on the plate map and deselect all targets by unchecking the boxes next to the target
names.

6.  Open the instrument tray door by selecting the Eject icon on the home screen.

7. Place the plate prepared in Section 5.B in the open tray door, and ensure that the plate sits correctly in the plate
holder, with well A1 in the top left corner. Select the Eject icon again to close.

8.  Navigate to the ‘Run’ tab. Select Start Run (Figure 51). The software will prompt you to save your experiment as an
.eds file. Run time is approximately 1 hour.

9.  Following completion of the run, the instrument screen will ask you to select a destination for your completed .eds
file. Select Transfer File to navigate to your chosen file location (USB, network, instrument folder), then select OK.
Note: All completed .eds files can be found in the Run History folder under instrument Settings at any time.
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Figure 51. The ‘Run’ tab.
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8.D. Evaluating Standard Curves Using the QuantStudio™ Design and Analysis Software

1. Select the 'Results’ tab. Ensure that all wells to be analyzed are highlighted in the ‘View’ tab and that no targets are
selected for unused wells. Select Analyze.
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Figure 52. The Amplification Plot and plate map on the ‘Results’ tab.
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2. Todisplay all standard curves, select Standard Curve from the drop-down menu located above the Amplification Plot
section (Figure 53).

Results

Q Q \u‘ = B 0 B ® AiTarget v Amplification Plot n

Amplification Plot
10 ])lIﬁCBtIOH t Multicomponent Plot

Raw Data Plot

QC Summary

Standard Curve «
1 ;

0.1

ARn

0.01

0001

96MA

iPC M Degradation [l Autosomal MY

529

1

Figure 53. Displaying the standard curves for all targets.
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8.D. Evaluating Standard Curves Using the QuantStudio™ Design and Analysis Software (continued)

3. Display the standard curve for each individual target by selecting the Eye icon (Figure 54). The standard curve for
each target may be viewed by choosing the appropriate target from the ‘All Target’ drop-down menu (Figure 54). The
standard curve parameters are located below the standard curve plot.

Note: For more information on how the slope and R? values can be used to evaluate the standard curve, see

Section 10.
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Figure 54. Displaying the standard curve for the autosomal target.

4. Save any changes made to the .eds file.

64  Promega Corporation - 2800 Woods Hollow Road - Madison, WI  53711-5399 USA - Toll Free in USA 800-356-9526 - 608-274-4330 - Fax 608-277-2516
TMDO047 - Revised 8/22 WWwWw.promega.com



1.

O

Promega

8.E. Exporting Analyzed Data from QuantStudio™ Design and Analysis Software

Confirm that all wells containing data for export are highlighted in the plate map and select the ‘Export’ tab.

2. Specify an appropriate export file name. Select Browse and choose a file location. Select Export (Figure 55).
=]
File Ed  Analysis  Tools  Melp
Properties Method Flate Run Resulta Expon
Export [0 Awuto Expart Expert O Sewe v
File Name 2019-08-24_ 160646 Content
O sample Setup O raw Data
File Type QuantStudia - O amplification Data O mutticomponent Data
ot - EA Results
[ Reagent information
Location | Browse... wh‘
B Open exported files when complete {for manual export only) options
@ Unify the above content nto cae fil
8 % W ) Split the above content Aers info indrvidual files
Lookin: | | .ads flles v | Flerim
W:flm
[
Besktop
Goaments
a
Ths e
Folder name: | Qpen <é
mewerk FIEROIPE gy v Cancal r

Figure 55. Exporting Results from the QuantStudio™ Design and Analysis Software.
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9.  PowerQuant® Analysis Software

9.A. Overview

The two main functions of the PowerQuant® Analysis Software are creating sample sheets for import into the Applied
Biosystems® 7500, 7500 HID or QuantStudio™ 5 Real-Time PCR System, and analyzing data exported from these instruments.
The PowerQuant® Analysis Software performs calculations and evaluations on data exported from the 7500 and QuantStudio
instruments for the following parameters:

«  Standard curve generation and quality (acceptable R? slope and Y-intercept values)
«  Sample quality (possible inhibition, mixture or degradation)

+  DNA normalization for autosomal or Y-STR amplification based on DNA target mass, pipetting volumes and
diluent volumes

« Analysis with a virtual standard curve

The PowerQuant® Analysis Software Plate Designer can be used to input sample names in the gPCR instrument software
through the creation of a .txt import file and to calculate the volumes of PowerQuant® reaction components.

Once the Results Excel® file is exported from the instrument software and imported into the PowerQuant® Analysis Software,
the PowerQuant® Analysis Software calculates standard curves for each of the three targets (autosomal, Y and
degradation). The sample quantity is calculated for all unknown samples using the standard curves, as well as ratios
between the autosomal and Y targets ([Auto]/[Y]), and the autosomal and degradation targets ([Auto]/[Deg]). The software
calculates the difference in C, values for the IPC in an unknown sample and the IPC in the closest DNA standard of the
standard curve (to monitor PCR inhibition). In addition, this software performs calculations for normalizing the input
amounts of DNA based on the autosomal or Y target quantification values.

The PowerQuant® Analysis Software is compatible with data exported from the Applied Biosystems® 7500, 7500 HID or
QuantStudio™ 5 Real-Time PCR System. For questions regarding instrument compatibility, contact Promega Technical
Services for more information. E-mail: genetic@promega.com.
Notes:
1. C,value (quantification cycle) is used rather than C, (cycle threshold) per MIQE guidelines (3).
2. Worksheets generated by this software have been locked to prevent editing of the formulas, linked cells and named
ranges in the worksheets.
3. For assessment of possible male/female DNA mixtures, DNA degradation and PCR inhibition, individual laboratories
should determine and validate acceptable threshold values relevant to the success of downstream applications.
The diversity of sample types, purifications and potential PCR inhibitors does not allow for specific threshold value
recommendations. Default threshold settings in the PowerQuant® Analysis Software are values intended to be
customized by the user.
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9.B. Downloading the PowerQuant® Analysis Software

The PowerQuant® Analysis Software can be downloaded from the Promega web site www.promega.com/resources/
software-firmware/. There is no cost for this download, but registration is required. The PowerQuant® Analysis Software part
number is 7002673. A single file downloads: the PowerQuant Assays Installer.exe application.

System Requirements

+  Operating system: Microsoft Windows 7, 8.1 Pro, 10 (x86 and x64)

+ Installed memory: 2GB RAM

«  External resource: Microsoft .NET Framework 4.8 (available at no charge from www.microsoft.com)

«  Processor requirement: dual-core processor
9.C. Installing the PowerQuant® Analysis Software

The software installs in the Promega\PowerQuant folder automatically. You cannot change the install location. The
installation must be performed with administrator permissions on the computer.

1. Double-click the PowerQuant Assays Installer.exe application.

2. The software installer displays the ‘License Agreement’ window. Read the agreement and select the radio button
labeled “l accept the agreement”, and select Next to continue with the installation.

3. The software installer displays the ‘Information’ (Folder Permissions) window. Select Next to continue.

4. The software installer displays the ‘Database Installation’ window. Select Yes, Replace (Overwrite) The Existing
Database or No, Keep The Existing Database. Select Next to continue.

Note: For the first installation of the PowerQuant® Analysis Software, either database option can be used.
5. The software installer displays the ‘Ready to Install’ window. Select Install to continue.
6.  The ‘Unconfirmed Set Permissions Success’ window is displayed. Select OK.

7. Afterinstallation, the software displays the ‘Completing the PowerQuant Assays Setup Wizard’ window. Select Finish.

Notes:

The PowerQuant® Analysis Software is configurable for several user-access models. The software installer creates a
directory in the Program Files folder or the Program Files (x86) folder containing all required files to run the program. This
directory allows all users of the computer to access the same program and data. However, by copying the contents of the
application folder to other locations, different methods of access can be achieved.

Single-User (Private) Deployment

If several individuals use the same computer and each user requires an individual database, copy the contents of the
Promega\PowerQuant folder to another folder and create a shortcut to this folder on the desktop. If the folder is copied to
an individual user’s C:\Users\UserName folder, then only that user can access these data. This deployment requires each
user to log into the computer and perform this step.

Multi-User/Multi-Computer Deployment

If several users need to access a common database, copy the contents of the Promega\PowerQuant Analysis Software
folder to a shared drive on the network. The software automatically defaults to the shared network location.
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9.D. Removing the PowerQuant® Analysis Software
1. In the Promega\PowerQuant Analysis Software folder, double-click the unins000.exe file.
2. The “PowerQuant Assays Uninstall” dialog box is displayed. Select Yes to remove the software.

3. The software is uninstalled. The ‘PowerQuant Assays Uninstall’ window displays the message “PowerQuant Assays
was successfully uninstalled from your computer”. Select the OK button.

If you subsequently need to reinstall the software, follow the installation instructions in Section 9.C.

9.E. The Main Menu

Installation of the PowerQuant® Analysis Software automatically places a shortcut to the software on the desktop. Select
the PowerQuant Assays icon on the desktop to launch the software. Launching the PowerQuant® Analysis Software grants
Standard user access. To access the Admin functions, users must log in as an administrator with a password. (See
Section 9.F for information about User Accounts).

The main menu is located at the top of the software window, comprising five tabs:
«  The ‘Import’ Tab
+  The ‘Configuration Tools’ Tab
+  The ‘Edit' Tab
+  The Print’ Tab
«  The ‘Help' Tab

‘Import’ Tab

On the Import tab, selections are made for the data file source, sample assessment settings, standard curve assessment
settings, normalization settings and plate map (Figure 56). Once selections are complete, the user selects a PowerQuant®
Results Excel® file for analysis. Analyzed data are displayed and can be saved as an Excel® or .pdf file. See Section 9.1 for
additional information about the ‘Import’ tab.

B Promeg g8 PerwarCuant Anslysn Scltware - o b 4
Import  Configuration Tools Eg Print  Help
DataFile Source:  ag) 505 ~ Sample Assessment:  Datault ~ Sid Curve Assessment:  Dafsul ~  Mormalization: wanusl Transfer -
u - ==
& i [ —- >
Plate Map - virtual Curves . 5
Import  Save Excel Fls  Save Pdf File Save Curve  Delete Curve

Figure 56. The ‘Import’ tab.
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The ‘Configuration Tools' tab provides access to the ‘PowerQuant Administrative Tools’ window and the ‘Promega

PowerQuant

Plate Designer’ window (Figure 57).

The Configuration Settings icon opens the ‘PowerQuant Administrative Tools’ window. The PowerQuant Administrative Tools
allow the user to:

.

Set default parameters used in the report

Set values for the PowerQuant® dye names

Set values for standard curve and sample assessment
Set values used for normalization

Manage user accounts

The software includes default settings for most parameters based on the results of testing during product development.
These values are intended to be customized by the user based on the results of your laboratory’s internal validation.

Additional information about these settings is provided in Section 9.G.

The Design Plate Map icon opens the ‘Promega PowerQuant Plate Designer’ window. The Promega PowerQuant Plate
Designer is used to create and edit plate maps. Additional information about plate maps is provided in Section 9.H.

2 Promega PowerQuant Analysis Software

Import ; Configuration Tools | Edit  Print

Configuration Settings Design Plate Map

Figure 57. The ‘Configuration Tools’ tab.

‘Edit’ Tab

The ‘Edit’ tab contains the basic functions for editing cells (Figure 58).

Help

o] Promega PowerCuant Analysis Software

Import  Configuration Tools Print  Help

HD B ¥ E @

Copy Paste Cut Paste Values Select All

o

Clear Cell Contents

Figure 58. The ‘Edit’ tab.
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9.E. The Main Menu (continued)
‘Print’ Tab

The ‘Print’ tab contains print functions, including print preview and printer selection options (Figure 59).

o] Promega PowerCuant Analysis Software

Import  Configuration Tools  Edit

=

Print Print Preview Select Printer

4 |
I

R

Figure 59. The ‘Print’ tab.
‘Help’ Tab

Videos providing information on software features and functions are located in the ‘Help’ tab (Figure 60).

The Import video describes how to import a PowerQuant® Results Excel® file into the PowerQuant® Analysis Software.

The Configuration Settings video demonstrates how to create or modify values for configuration settings, dye names,

standard curve assessment, sample assessment and normalization.

The Design Plate Map video describes how to create a plate map.

Note: The videos found on the ‘Help’ tab include sound. Check sound and volume settings in Microsoft® Windows and the

video player.
The Technical Manual icon opens a link to the PowerQuant® System Technical Manual #TMDO047.
The Zoom icon opens a window with instructions on how to zoom in or out in the spreadsheet.

The Read Me icon opens a window containing information about the software.

Import Configuration Settings Design Plate Map Technical Manual

! A

Zoom Read Me

@ Promega PowerQuant Analysis Software - m] X
Import Configuration Tools Edit  Print  Help
G
k) b E5| P

About

Figure 60. The ‘Help’ tab.
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9.F. User Accounts
A Standard user can:

«  View configuration settings, dye names, standard curve, sample assessment and normalization settings created by
an Admin user

+  Create, edit and delete plate maps

+  Use the ‘Import’ tab to analyze data

An Admin user can:

+  Edit configuration settings

. Create, edit and delete calibrator assessment, standard curve, sample assessment and normalization settings
+  Create, edit and delete dye set names

«  Create, edit and delete plate maps

+  Use the ‘Import’ tab to analyze data

+  Perform user-managements tasks (create, edit and delete new users)

Initial Login and User Management
1. Select the ‘Configuration Tools’ tab from the main menu and select the Configuration Settings icon (Figure 57).

2. The ‘Administrator Login’ window opens (Figure 61).

Administrator Login

Administrators: Log In
All Others: Click OK

User Name: [PQAdmin |

J 1)

Password: | |
EE

oK Cancel

Figure 61. The ‘Administrator Login’ window.
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9.F. User Accounts (continued)
3. Tologin as an Administrator for the first time, enter the following information:
User Name: PQAdmin
Default Password: Promega
Notes:
1. The User Name field is not case-sensitive. The Password field is case-sensitive.
2. The default User Name appearing in the ‘Administrator Login’ window is the Microsoft® Windows user name.

4. Select the OK button.

Adding a New Admin User

1. To create a new Admin user, select the Login Manager’ tab in the ‘PowerQuant Administrative Tools’ window (Figure 62).

& Promega PowerQuant Administrative Tools

Corfiguration  Dye Set Names ~ Standard Curve Assessment | Sample Assessment  Nomalization | Login Manager

Save / Update Delete

Figure 62. The ‘Login Manager' tab.

2. Enter a new user name in the User Name field.

3. Type anew password in the Password field.
Note: The new password does not have complexity requirements and characters are not restricted.

4. Retype the password in the Retype Password field. The password entries must be identical.
5. Select the Save/Update button.
6.  Select the OK button in the “User Role Created” dialog box.
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Deleting an Admin User
1. Todelete an Admin user, select the ‘Login Manager’ tab.
2 Select a user from the ‘User Name’ drop-down menu.
3 Select the Delete button to remove the user.
4. Select Yes to confirm deletion.
5 Select the OK button in the ‘User Role Deleted’ dialog box.
Notes:
1. Incorrectly entered passwords result in a Standard user login. The ‘Administrator Login’ window closes and a

“ReadOnly Access Granted” dialog box opens (Figure 63). To attempt the login again, close the ‘Administrative
Tools’ window. Select the Configuration Settings icon and follow the instructions for an Admin user login.

2. Information stored in the software database is independent of the computer's Microsoft® Windows login. Therefore,
any user can see all database entries. See Section 9.C for more information about multi-user installation.

Mon Admin Login *
o ReadOnly Access Granted.

Figure 63. Non Admin Login notification.
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9.G. Getting Started

Before data analysis, settings for analysis and reporting must be defined. These settings include: default units for DNA
concentration; well-naming convention; calibrator assessment (for use with virtual standard curves); selection of worksheets
to omit from the final report; definitions for the PowerQuant® System dye names; standard curve assessment settings;
sample assessment settings; and normalization settings for STR analysis. The Admin user defines these parameters in the
‘PowerQuant Administrative Tools’ window, accessed by opening the Configuration Settings in the ‘Configuration Tools’ tab
(Figure 57).

Set Configuration Defaults

Selections made in the ‘Configuration’ tab of the ‘Promega PowerQuant Administrative Tools’ window are the settings
used in the analysis and the final report (Figure 64). The ‘Configuration’ tab is used to set units for DNA concentration,
well-naming convention (A1, A2, A3. .. or A01, A02, A03. . .), calibrator assessment values (for use with a virtual standard
curve only, see Section 9.L) and selection of worksheets to omit from the final report.

1. Select the ‘Configuration Tools’ tab in the main menu and press the Configuration Settings icon (Figure 57). The
‘PowerQuant Administrative Tools’ window opens along with the ‘Administrator Login’ window.

2. Enter avalid Admin User Name and password (Figure 61). See Section 9.F for additional information about user
accounts. (Default Admin User Name: PQAdmin; Default Password: Promega).
Note: An Administrator login is required to save configuration settings.

3. Select the ‘Configuration’ tab (Figure 64).

& Promags PowerCuant Administrative Tools

Confgueatior (s Sat Names  Standard Curve Assssament  Sample Assessment  Nomaslzaston  Login Mansger

Concentration Units

Delma = Units: g/l - it

Well Namang Convenbon Sheets Tc Hide

® A1 AZ A3,

£l
1
f
L
?&

O ADY, ADZ, A3, Ao Nomakzation Zave

Calibrator Assessment

Acceptable Min of Acceptable Max of
Concertsston Concertrabon

il
kd

Figure 64. The ‘Configuration’ tab.
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Set definitions for the following:

Concentration Units: Select the Default units for concentration from the ‘Units’ drop-down menu and select the Save
icon. See the drop-down menu in the software to view options for concentration units and well-naming.

Well-Naming Convention: Select the well-naming convention from the two radio button options and select the Save
icon.

Calibrator Assessment: Calibrator assessment definitions are required for use with a virtual standard curve.
Definitions for a minimum and maximum concentration are required for assessment. These definitions are
expressed as a ratio. See Section 9.L for additional information about virtual standard curves.

Sheets to Hide: The PowerQuant® Analysis Software generates multiple worksheets for a final report. This section
allows the user to select worksheets that will not be viewable in the final report. Select the sheets to hide from the list
and select the Save icon. See Section 9.J for more information about the contents of each of the worksheets.

Create or Retrieve Dye Set Names

Selections made in the ‘Dye Set Names' tab of the ‘PowerQuant Administrative Tools’ window are used to create a sample
plate map for import into the real-time gPCR instrument software. Dye sets can be created, retrieved, edited and deleted.

1.

Select the ‘Dye Set Names' tab (Figure 65).

b’ Promega PowerQuant Administrative Tools

Configuration Dye Set Names  Standard Curve A

nt Sample A nt N lization

File  Print  Help

~

Retrieve Save Delete New

Dye Names

Name Dye
Passive Reference

Autosomal
Degradation
IPC

Y

Instrument Type

sds7500

Figure 65. The ‘Dye Set Names’ tab.
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9.G. Getting Started (continued)

Creating a New Dye Set

1. Select the New icon.

2 Select Yes in the ‘Confirm Data Delete’ dialog box to clear the form.
3. Enter a name for the dye set in the drop-down menu field.
4

Enter the dye names in the fields provided for Dye associated with target Name and select the Save icon (Figure 66).

Note: The dye names must match those used for instrument calibration (see Section 4). A preloaded dye set
containing PowerQuant dyes is available as a default option. For the Applied Biosystems® 7500 Real-Time PCR
System for Human Identification and HID Real-Time PCR Analysis Software, Version 1.1 or 1.2, enter “ROX" in the
Passive Reference field.

5. Ensure “sds7500" is entered in the Instrument Type field.

Note: Plate map import using the default entry “sds7500" is compatible with current versions of Applied Biosystems®
7500, 7500 HID and QuantStudio™ 5 Real-Time PCR System software (Figure 66).

&’ Promega PowerQuant Administrative Tools

Corfiguration  Dye Set Names  Standard Curve Assessment  Sample Assessment  Nomnalization

File  Print  Help
~
REt_fiEVE Save Delete New
Default v
Dye Names
Name Dye
Passive Reference PQ_CXR
Autosomal PQ_FAM
Degradation PQ_QE70
IPC PQ_TMR
Y PQ_CFG540
Instrument Type 5ds7500

Figure 66. The ‘Dye Set Names’ tab with the default dye names for each target.

6. Select the Save icon.

7.  Select Yes in the ‘Save Confirm’ dialog box.
Note: The dye set name appears in the dialog box. Confirm it is the correct dye set.

8.  Select OK in the ‘Save Complete’ dialog box.

9.  The newly created dye set is available for selection in the drop-down menu indicating addition to the database.
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Viewing or Editing an Existing Dye Set
1. Select a dye set from the drop-down menu and select the Retrieve icon.
The stored dye names for the dye set appear in the Dye fields associated with each target name.

Edit the dye names in the Dye fields or Instrument Type field as needed.

2

3

4. Select the Save icon.

5 Select No in the ‘Set Already Exists’ dialog box and enter a new name in the dye set drop-down menu field; or
6

Select Yes in the ‘Set Already Exists’ dialog box to overwrite the existing dye set.
Note: The dye set name appears in the dialog box. Confirm it is the correct dye set.

7. Select OK in the ‘Save Complete’ dialog box.
Deleting a Dye Set
1. Select a dye set from the drop-down menu and select the Delete icon.

2. A'Delete Confirm’ dialog box appears.
Note: The dye set name appears in the dialog box. Confirm it is the correct dye set.
3. Select No to cancel the deletion; or

4.  Select Yes to confirm the deletion. Select OK in the ‘Delete Complete’ dialog box.
Note: The dye set is removed from the drop-down menu.

Create/Save Standard Curve Assessment Settings

Selections made on the ‘Standard Curve Assessment’ tab of the ‘PowerQuant Administrative Tools’ window provide the
software with criteria used to evaluate the standard curve.

Creating a New Standard Curve Assessment
1. Select the ‘Standard Curve Assessment’ tab and select the New icon (Figure 67).
2. Select Yes in the ‘Confirm Data Delete’ dialog box to clear the form.

3. Enter the values for Minimum Acceptable R-Squared (R?) and Minimum and Maximum Acceptable Slope. (See
Section 10 for additional information about interpretation of PowerQuant® System data). Additionally, Minimum and
Maximum Acceptable values for the Y-intercept may be entered; selections for Y-intercept values are optional and not
required for analysis with the PowerQuant® Analysis Software. All entries in this form must be numeric.

a. Specify the minimum passing R-Squared (R?) value that is acceptable to your laboratory for the standard curve
for each quantification target (autosomal, Y and degradation). The software flags a standard curve with an R?
value that falls below the minimum passing value.

b. Specify the upper and lower limits that are acceptable for the slope of the standard curve for each
quantification target. The software flags a standard curve with slope values outside the upper and lower limits.

c. Specify the upper and lower numerical values that are acceptable for the Y-intercept of the standard curve for
each quantification target. The software flags a standard curve with Y-intercept values outside the upper and
lower limits.

Note: Specifying values for upper and lower limits are optional for the Y-intercept.
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9.G. Getting Started (continued)

4. To save the entries, enter a name for the standard curve assessment settings in the drop-down menu field and select
the Save icon. A ‘Save Complete’ message box appears when the standard curve assessment settings have been
saved.

Note: The standard curve settings name appears in the dialog box. Confirm it is the correct name.
5. Select OK in the ‘Save Complete’ dialog box.

6.  The newly created standard curve assessment settings are available for selection in the drop-down menu indicating
addition to the database.

&’ Promega PowerQuant Administrative Tools

Corfiguration Dye Set Names Standard Curve Assessment  Sample Assessment Mormalization  Login Manager

File Print  Help

B T = B

Retrieve Save Delete MNew

Default v

Standard Curve Assessment

Name Target Minimum Acceptable (=z) Maximum Acceptable (<)
Autosomal 0.99
R-Squared Y 0.99
Degradation 0.99
Autosomal -3.6 -3.1
Slope Y 36 3.1
Degradation -3.6 -31
Autosomal
Y-Intercept Y

Degradation

Figure 67. The ‘Standard Curve Assessment’ tab.

Note: The standard curve assessment values displayed in the image above are default values. Default values
should be customized to reflect results from internal validation studies conducted by individual laboratories.
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Viewing or Editing an Existing Standard Curve Assessment

1. Select a standard curve assessment from the drop-down menu and select the Retrieve icon.
2 The stored standard curve assessment values for each parameter and target appear.

3. Edit the parameters as needed.

4. Select the Save icon.

5 Select No in the ‘Set Already Exists’ dialog box and enter a new name in the standard curve assessment drop-down
menu field; or

6.  Select Yes in the ‘Set Already Exists’ dialog box to overwrite the existing standard curve assessment.
Note: The standard curve assessment name appears in the dialog box. Confirm it is the correct name.

7. Select OK in the ‘Save Complete’ dialog box.
Deleting an Existing Standard Curve Assessment
1. Select a standard curve assessment from the drop-down menu and select the Delete icon.

2. A'Confirm Delete’ dialog box appears.
Note: The standard curve assessment name appears in the dialog box. Confirm it is the correct name.

3. Select No to cancel the deletion; or

4. Select Yes to confirm the deletion. Select OK in the ‘Delete Complete’ dialog box.
Note: The standard curve assessment is removed from the drop-down menu.

Create/Save Sample Assessment Settings

Creating a New Sample Assessment Setting

1. Select the ‘Sample Assessment’ tab and select the New icon (Figure 68).
2. A'Confirm Data Delete’ dialog box appears. Select Yes to clear the form.

3. Enter Threshold Values and Sample Assessment Messages. The threshold values should be customized to reflect
results from internal validation studies conducted by individual laboratories (See Section 10 for additional information
about interpretation of PowerQuant® System data).

a. In the Inhibitor threshold value field, specify the minimum IPC shift value at which you may expect to encounter
inhibition with amplification of STRs. The IPC shift is the calculated difference in C_ values for the IPC in an
unknown sample and the IPC of the closest DNA concentration in the standard curve.

b. Inthe Male/Female threshold value field, specify the minimum [Auto]/[Y] ratio indicative of a potential male/
female mixture.

c. Inthe Degradation threshold value field, specify the minimum [Auto]/[Deg] ratio indicative of a potentially
degraded DNA sample.
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9.G.

4.

Getting Started (continued)

To save the entries, type a name into the drop-down menu and select the Save icon. A ‘Save Complete’ dialog box
appears when the sample assessment settings have been saved.

Note: The sample assessment settings name appears in the dialog box. Confirm it is the correct name.

Select OK in the ‘Save Complete’ dialog box.

The newly created sample assessment settings are available for selection in the drop-down menu indicating
addition to the database.

&’ Promega PowerQuant Administrative Tools

Configuration Dye Set Names = Standard Curve Assessment Sample Assessment  Normalization  Login Manager

File  Print  Help

& H = &

Retrieve Save Delete New

Default \,

Sample Assessment

MName Target Threshold Value Result Sample Assessment Message
0.3 <0.3
s . Below IPC TH
Inhibitor IPC shift
203 Above IPC TH
20 <20
- Below Auto/Y TH
Male/Female  [Auto]i[Y] ratio
220 Above AutofY TH
20 <2.0
- c Below Auto/Deg TH
Degradation [Auto][Deg] ratio
220 Above Auto/Deg TH

Figure 68. The ‘Sample Assessment’ tab.

Notes:

1. The sample assessment settings displayed in the image above are the default values. These values should be
customized to reflect results from internal validation studies.

2. For assessment of possible male/female DNA mixtures, DNA degradation and PCR inhibition, individual laboratories
should determine and validate acceptable threshold values relevant to the success of downstream applications.
The diversity of sample types, purifications and potential PCR inhibitors does not allow for specific threshold value
recommendations. Default threshold settings in the PowerQuant® Analysis Software are values intended to be
customized by the user based on results from their own internal validation studies.
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Viewing or Editing an Existing Sample Assessment
1. Select a sample assessment from the drop-down menu and select Retrieve.

2. The sample assessment values appear in the form. Edit the sample assessment settings as desired and select the
Save icon.

3. Select No in the ‘Set Already Exists’ dialog box and enter a new name in the sample assessment drop-down menu
field; or

4. Select Yes in the ‘Set Already Exists’ dialog box to overwrite the existing sample assessment.
Note: The sample assessment settings name appears in the dialog box. Confirm it is the correct name.

5. Select OK in the ‘Save Complete’ dialog box.
Deleting an Existing Sample Assessment
1. Select a sample assessment name from the drop-down menu and select the Delete icon.

2. A'Confirm Delete’ dialog box appears.
Note: The sample assessment settings name appears in the dialog box. Confirm it is the correct name.

3. Select No to cancel; or

4. Select Yes to confirm. Select OK in ‘Delete Complete’ dialog box.
Note: The sample assessment is removed from the drop-down menu.

Create/Save Normalization Settings

Parameters defined in the ‘Normalization’ tab of the ‘PowerQuant Administrative Tools’ window are used in calculations
for normalizing the DNA target mass for autosomal or Y-STR amplification, as well as pipetting volumes and diluent
volumes. Additionally, user-defined message fields are used to flag samples that may need additional attention based on
the normalization parameters. See Section 9.J for additional information about the autosomal and Y-STR normalization
worksheets.

Creating a New Normalization Setting
1. Select the ‘Normalization’ tab and select the New icon (Figure 69).
2. A’'Confirm Data Delete’ dialog box appears. Select Yes to clear the form.

3. Enter Normalization values.
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9.G. Getting Started (continued)

&’ Promega PowerQuant Administrative Tools

Corfiguration Dye Set Names  Standard Curve Assessment Sample Assessment  Normalization  Login Manager

File  Print  Help

= == —— P

= e A R =

Refrieve Save Delete New
Manual Transfer ~
Normalization
Max Dilution Volume (ul) 200
Above Max Dilution Volume Message Above Max Volume
Below DNA Target Mass Message Below DNA Mass

Normalization for Automated Transfer of Template

Extra volume needed for transfer (pl) 0 Note: This allows for additional volume required by automated sample transfer.

For manual sample transfers, typically the extra volume for transfer = Oyl
Normalization for Autosomal STR

Minimum Sample Pipette Volume (pI) 1
Maximum Sample Volume (ul) 15

Template DNA quantity per reaction 05

Normalization for Y-STR

Minimum Sample Pipette Volume (ul) 1

Maximum Sample Volume (pl) 175
Template DNA quantity per reaction 05

Figure 69. The ‘Normalization’ tab.

Normalization

In the field for Max Dilution Volume (ul), specify the largest allowable volume of diluent to add to a concentrated DNA
sample to try and achieve the desired final DNA concentration (e.g., the maximum tube volume or maximum well
volume on a 96-well plate).

In the field for Above Max Dilution Volume Message, enter text used to indicate that a volume greater than the
specified Max Dilution Volume is required to dilute the DNA sample to the desired final DNA concentration.

In the field for Below DNA Target Mass Message, enter text used to indicate that the DNA concentration determined
using the autosomal or Y target (for the Autosomal or Y Normalization worksheets) is too low to achieve the specified
target DNA mass (the units displayed for DNA mass are based on the default selection made in the ‘Configuration’
tab), even when using the maximum volume of DNA sample.
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Normalization for Automated Transfer of Template

In this section, the user can define additional volume to ensure adequate volume for liquid detection and automated
transfer of normalized samples. For example, if a liquid handler requires a minimum volume of 16.5pl for liquid
detection, then enter “1.5pl” for a 15ul Maximum Sample Volume (ul). Extra pipetting volume is not necessary for
automated protocols developed by Promega.

For manual sample transfer, enter the required extra volume needed for transfer. Enter “Opl” if no additional volume
is needed.

Normalization for Autosomal STR

The PowerQuant® Analysis Software uses the values defined in this section and the autosomal DNA concentration
of a DNA sample to determine the volume of undiluted DNA required to achieve the target mass in an autosomal
STR amplification reaction. If a DNA sample is too concentrated, the user-defined values are used to calculate the
sample dilution needed to achieve the target mass of DNA. The software flags any sample that does not reach the
target mass of DNA based on the maximum sample volume.

Specify the minimum volume of DNA sample that can be pipetted in the Minimum Sample Pipette Volume (pl) field.
The volume of a DNA sample used in the Auto Normalization worksheet is not lower than this specified value for
preparation of the normalized dilution.

In the Maximum Sample Volume (pl) field, specify the maximum volume of DNA sample or the normalized dilution
that can be added to the autosomal STR amplification reaction.

In the Template DNA quantity per reaction field, specify the desired mass of DNA to be amplified. (The units for
DNA mass are based on the concentration units selected in the ‘Configuration’ tab.)

Normalization for Y-STR

The PowerQuant® Analysis Software uses the values defined in this section and the male DNA concentration

(Y target) of a DNA sample to determine the volume of undiluted DNA required to achieve the target mass in a Y-STR
amplification reaction. If a DNA sample is too concentrated, the user-defined values are used to calculate the
sample dilution needed to achieve the target mass of DNA. The software flags any sample that does not reach the
target mass of DNA based on the maximum sample volume.

Specify the minimum volume of DNA sample that can be pipetted in the Minimum Sample Pipette Volume (ul) field.
The volume of a DNA sample used in the Y Normalization worksheet is not below this specified value for preparation
of the normalized dilution.

In the Maximum Sample Volume (pl) field, specify the maximum volume of DNA sample or the normalized dilution
that can be added to the Y- STR amplification reaction.

In the Template DNA quantity per reaction field, specify the desired mass of DNA to be amplified. (The units for
DNA mass are based on the concentration units selected in the ‘Configuration’ tab.)

4. To save the entries, type a name into the drop-down menu and select the Save icon. A ‘Save Complete’ dialog box
appears when the normalization settings have been saved.

Note: The normalization settings name appears in the dialog box. Confirm it is the correct name.
5. Select OK in the ‘Save Complete’ dialog box.

6.  The newly created sample settings are available for selection in the drop-down menu indicating addition to the
database.
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9.G. Getting Started (continued)

Viewing or Editing Normalization Settings

1. Select a normalization settings name from the drop-down menu and select the Retrieve icon.

2. The normalization settings values appear in the form. Edit the settings as desired and select the Save icon.

3. A'SetAlready Exists’ dialog box prompts you to confirm the save action.
Note: The normalization settings name appears in the dialog box. Confirm it is the correct name.
4. Select No in the ‘Set Already Exists’ dialog box and enter a new name in the normalization drop-down menu field; or

5. Select Yes to overwrite the normalization settings.

6.  Select OK in the ‘Save Complete’ dialog box.

Deleting Normalization Settings

1. Select a normalization settings name from the drop-down menu and select Delete.

2. A'Confirm Delete’ dialog box appears.
Note: The normalization settings name appears in the dialog box. Confirm it is the correct name.

3. Select No to cancel; or

4. Select Yes to confirm. Select OK in ‘Delete Complete dialog box.
Note: The normalization settings name is removed from the drop-down menu.
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9.H. Designing a Plate Map

The PowerQuant® Analysis Software uses the plate map to identify wells containing standards, unknowns, negatives and
calibrators. The software uses the concentrations of the DNA standards defined in the plate map to generate the standard
curve. The PowerQuant® Analysis Software Plate Designer also includes features for creation of an import file for the
instrument software and calculations for the individual components for the PowerQuant® amplification reaction setup.

General Considerations on Creating a Plate Map

. Plate maps are required for analysis of data exported from the Applied Biosystems® 7500, 7500 HID or
QuantStudio™ 5 Real-Time PCR System to be compatible with the PowerQuant® Analysis Software.

. Sample names entered in a plate map are used to create a .txt file for import in the Applied Biosystems® 7500, 7500
HID or QuantStudio™ 5 Real-Time PCR System software; sample names are not stored as part of a plate map in the
PowerQuant® Analysis Software database.

. Any user can create or save a plate map.

. Wells can be assigned either Standard, Negative, Unknown and Calibrator (Calibrator assignments are available for
use with virtual standard curves only. See Section 9.L for additional information about virtual standard curves).

Standard: Data from sample wells designated as standards are used to generate the standard curve and determine the
DNA concentration for all remaining sample types. No sample assessments are made for this sample type.

Negative: Results from sample wells designated as negatives are compared to the sample assessment settings
entered in the Sample Assessment Settings (see Section 9.G). No additional assessment is performed on negatives.

Unknown: Results from sample wells designated as unknowns are compared to the sample assessment settings
entered in the Sample Assessment Settings (see Section 9.G).

Calibrator: Results from sample wells designated as calibrators are compared to the Sample Assessment Settings
and the Calibrator Assessment Settings (for use with virtual standard curves only). See Section 9.L for additional
information about virtual standard curves.

. The PowerQuant® Analysis Software uses the plate map to identify wells containing standards when importing
a PowerQuant® Results Excel® file. With the positions of the standards defined, the software then analyzes the
Results file to generate the standard curve and determine sample concentration.

. A number of user-defined fields are available to record information (e.g., user, date, instrument ID). Information
entered in these fields are not stored as part of a plate map in the PowerQuant® Analysis Software database.
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9.H. Designing a Plate Map (continued)
Creating a New Plate Map

1.
Plate Designer (Figure 70).

In the ‘Configuration Tools’ tab (Figure 57), select the Design Plate Map icon to open the Promega PowerQuant®
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Figure 70. The ‘Promega PowerQuant Plate Designer’ window.
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2. Select a standard curve type from the ‘Standard Curve Type' drop-down menu. Select Yes in the ‘New Standard
Curve Origin’ dialog box to clear the form.

The Imported Standard Type selection indicates data for a standard curve will be imported into the PowerQuant®
Analysis Software from the Results Excel® file exported from the Applied Biosystems® 7500, 7500 HID or
QuantStudio™ 5 Real-Time PCR System software.

The Virtual Standard Type selection indicates data for a standard curve are stored from a previous run in the
PowerQuant® Analysis Software and not contained in the file exported from the instrument software. See
Section 9.L for additional information about virtual standard curves.

3. Select Yes in the ‘New Standard Curve Origin’ dialog box.

4. In the Sample Type plate map, highlight the wells of interest and select the sample type from the ‘Sample Type’
drop-down menu and select the Apply icon. The plate map displays the assigned sample type.

a. Select the Standard sample type for sample wells containing the PowerQuant® Male gDNA standard dilutions
used to generate the standard curve.
Notes:
1. Standard wells must be defined when standard curve data are included in the imported file for analysis.
2. Standard is not a sample type option when a virtual standard curve is used for analysis. See Section 9.L for
additional information about virtual standard curves.
b. Select Unknown for wells containing unknown samples.

c. Select Negative or Unknown for wells containing negative controls.
Note: The negative designation is for use inside the PowerQuant® Analysis Software only and will not be
transferred to the .txt files for import into the real-time PCR instrument software.

d. Select Calibrator for wells containing calibrator samples of known concentration (for use with virtual standard
curves only, see Section 9.L for additional information).
Notes:
1. Calibrator is not a sample type option when an imported standard curve is used for analysis.

2. The calibrator designation is for use inside the PowerQuant® Analysis Software only and will not be
transferred to the .txt files for import into the real-time PCR instrument software.

e. Select Unknown for all remaining wells in the 96-well plate (Figure 74).

5. Inthe Sample Concentration plate map, enter the concentrations for wells containing standards. This is required for
any wells designated as standards in the Sample Type plate map. The concentration units displayed reflect the default
selected on the ‘Configuration’ tab (see Section 9.G). Only numerical values are accepted in this plate map.

6.  To store the locations of the Sample Types and the Sample Concentrations of the DNA standards, select the Save
Plate Map icon.

Note: The Save function does not apply to the Sample Names portion of the plate map; sample name information is

not stored in the plate map database. Sample Names are used to create .txt files for import into the real-time PCR
instrument software.
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9.H. Designing a Plate Map (continued)
7. Enter a name for the plate map in the ‘Plate Map Name’ dialog box and select the OK button (Figure 71).

=) Plate Map Name = O X

PowerQuant|

OK Cancel

Figure 71. ‘Plate Map Name’ dialog box.

8.  The newly created plate map is now available for selection in the ‘Existing Plate Maps’ drop-down menu indicating
addition to the database (Figure 72).

Editing an Existing Plate Map

1. Select a plate map from the ‘Existing Plate Maps’ drop-down menu (Figure 70).
2 An “Apply Plate Map” message appears.

3 Select No to cancel clearing the form and importing the template; or

4. Select Yes to clear the form and fill it with the selected template information.
5

In the Sample Type plate map, highlight the wells of interest and select the sample type from the drop-down menu
and select the Apply icon. The plate map displays the assigned sample type.

6.  To clear wells in any of the plate maps, highlight the cells and select the Clear Cell(s) icon.

7. To store the locations of the Sample Types and the Sample Concentrations of the DNA standards, select the Save
Plate Map icon.

Note: The Save function does not apply to the Sample Names portion of the plate map; sample name information is
not stored in the plate map database. Sample Names are used to create .txt files for import into the real-time PCR
instrument software.
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8.  Either enter a new name for the plate map in the Plate Map Name' dialog box and select the OK button; or

9.  Select the existing template name from the list in the ‘Plate Map Name' dialog box (Figure 72).

a. A ‘Plate Map Already Exists’ dialog box appears with the existing plate name.

b. Select No to cancel overwriting the template; or

c. Select Yes to overwrite the template. Select the OK button.

Deleting a Plate Map

1. Select a plate map from the “Existing Plate Maps” drop-down menu.

2. Select the Delete icon.

3. A’Confirm Delete’ dialog box appears with the plate name.
a. Select No to cancel deleting the plate map; or
b. Select Yes to delete the plate map.

4. Select the OK button in the ‘Delete Complete’ dialog box.

Note: The plate map is removed from the drop-down menu.

Creating a .txt file for Import into the Real-Time PCR Instrument

1. Tocreate a .txt for import in the Applied Biosystems® 7500, 7500 HID or QuantStudio™ 5 Real-Time PCR System

software, follow the instructions in “Creating a Plate Map or Editing an Existing Plate Map”.

2. Select a dye set from the ‘Dye Sets’ drop-down menu of the ‘Promega PowerQuant Plate Designer’ window (Figure 70).
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9.H.

Designing a Plate Map (continued)

3. Enter sample names in the Sample Name plate map.
Note: Some symbols are not compatible with .txt file import. Limit the use of symbols in sample names.
a. Sample names can be entered manually on the ‘Sample Map’ tab or copied and pasted into the plate map in a
96-well format (Figure 70).
b. Alternatively, the ‘Names by Row’ tab (located at the bottom of the screen) can be used to arrange sample
names and well positions listed by row. Use the Paste Name List icon to transfer the sample name information
entered on this tab to the ‘Sample Map’ tab (Figure 73).
Note: Using the ‘Names by Row’ tab to add sample names to the plate map will overwrite any entries made to
the plate map on the ‘Sample Map’ tab.
4| Promega PowerQuant Plate Designer - [m] X
File  Print  Help
Existing Plate Maps: - Standard Curve Type: “ Sample Type: v j
Apply
= = 2 I A ey
R 7 &z @] Dye Sets: . = =
Clear Form Clear Celi(s) Save Plate Map Paste Name List Create Instrument File Delete Plate Map
A B C D E F G H 1 J K L M N o] P Q .
1 Enter sample names. Use the Paste Name List button to copy names to the sample map
2 Well  Sample Name
3 Al PQ_50ng/pl
4 AZ
5 A3
6 A4 Unknown Sample 1
7 A5 Unknown Sample 1
8 AB Unknown Sample 8
9 A7 Unknown Sample 12
10 AS Unknown Sample 14
n A9 Unknown Sample 15
12 Al0 Unknown Sample 17
13 All Unknown Sample 18
4 A PQ_50ng/pl
15 Bl
16 B2
17 B3 Unknown Sample 2
18 B4 Unknown Sample 2
13 B3 Unknown Sample 8
20 B6 Unknown Sample 12
21 B7 Unknown Sample 14
22 BS Unknown Sample 15
23 B9 Unknown Sample 17
24 B10 Unknown Sample 18
25 Bl1l
26 12 -
Sample Map | Names By Row < >

Figure 73. The ‘Names by Row’ tab in the Promega PowerQuant Plate Designer.
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Figure 74. The ‘Sample Map' tab in the ‘Promega PowerQuant Plate Designer File’ window with Sample Type, Sample

Names and Standard Sample Concentration.
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9.H. Designing a Plate Map (continued)

In the Sample Type plate map, highlight all unused wells and select the Clear Cells button.

Select the Create Instrument File icon to create the file.

The ‘Excel Data Bucket’ window opens. Select the Save Instrument File button (Image not shown).
A file explorer opens.

Navigate to the location of interest, enter a file name and select Save.

w ® N o o A

Select the Return button to close the ‘Excel Data Bucket’ window.

10.  Use the Import function in the instrument software to add the information in the plate setup import file to a previously
created run template. See Sections 6.8, 7.B or 8.C for additional information.

Note: Confirm that the C, Settings are set correctly in the instrument software. See Sections 6.A, 7.A or 8.B for
additional information.

Preparation of PowerQuant® Amplification Reaction Mix

1. The number of sample names entered in the Sample Name plate map on the ‘Sample Map’ tab of the Promega
PowerQuant Plate Designer determines the number of reactions used to calculate the preparation of PowerQuant®
Amplification Reaction Mix (Figure 74). (See Section 5.B for information on reaction setup.)

2. Use the ‘Extra Volume for pipetting (%)’ field to compensate for pipetting error and reagent loss on sides of pipette
tips (an extra 10-15% extra volume is recommended; see Section 5.B). Enter the percentage converted to a decimal
value (e.g., enter “0.10" for 10%).

9.l. Importing the PowerQuant® Results Excel® File

The ‘Import’ tab of the PowerQuant® Analysis Software is used to process qPCR data generated with the PowerQuant®
System (Figure 75).

The PowerQuant® Analysis Software does not store analyzed data. Analyzed data must be saved as an Excel® workbook or
as a .pdf file.

Note: Successful analysis requires the inclusion of sample names in the PowerQuant® Results Excel® file exported from
the instrument software, as well as the designation of a Sample Type for all used sample positions in the PowerQuant®
Analysis Software Plate Map (see Section 9.H).

1. Use the drop-down menus to make the following selections: data file source; sample assessment, standard curve
assessment and normalization settings; plate map; and virtual curve (for use with virtual standard curves only; see
Section 9.L for additional information on virtual standard curves) (Figure 75). See Section 9.G for information about
settings and Section 9.H for information about plate maps.

Note: Selecting the correct plate map from the menu is critical for analysis with the PowerQuant® Analysis Software.
Failure to do so may lead to incomplete or erroneous results.
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Figure 75. The ‘Import’ tab.

2. Select the Import icon. A dialog box labeled “Make Sure You Have Saved Your Work Before Proceeding” will appear.
Select No to abort the import, or Yes to clear the form.

3. Use the file explorer to navigate to the file of interest, select the file and select Open. The analysis begins.

4. When the import and analysis are complete, multiple worksheets are created. The software displays the Settings
worksheet.

Note: Once the file is imported, the Import icon is renamed Open Import File.
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9.J. The PowerQuant® Analysis Software Report
Worksheets General Information

The following worksheets are created by the PowerQuant® Analysis Software after analysis is complete. These worksheets
are locked to prevent editing of the formulas, linked cells and named ranges.

Review the following worksheets created in Section 9.1 in the PowerQuant® Analysis Software.
Settings Worksheet

The Settings worksheet displays general information about the analysis, standard curve and standard curve assessment
settings, sample assessment settings and normalization settings (Figure 76). See Section 9.G for additional information
about these settings. See Section 9.L for information about the Settings worksheet when a virtual standard curve is used.

a. Inthe PowerQuant® header section on the Settings worksheet, there are fields shaded white or light blue.
i.  The white cells display information populated by the PowerQuant® Analysis Software that cannot be modified:

+ The Date field is populated with the date the PowerQuant® Analysis Software analysis was completed.

« The Data File Source field is populated with the source of the imported data file (i.e., ABI 7500 SDS).

* The Plate Map Name field is populated with the name of the plate map selected in section 9.1.

+ The Imported File Name field is populated with the name of the imported PowerQuant® Results Excel® file.

+ The Software Version field is populated with the version of the PowerQuant® Analysis Software used for analysis.

ii. The following light blue cells can be defined by the user:

« The User field is automatically populated with the Microsoft® Windows user name.
Note: Although, this field is automatically populated, it is editable.

*Instrument ID
* Reference Number
« Experiment Title

+ Kit Lot

Note: The information displayed and entered in the header on the Settings worksheet is displayed on all
PowerQuant® Analysis Software generated worksheets.
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PowerQuant®

User
Date 07103119
Data File Source ABIT500 HID
Plate Map Name PowerQuant
Imported File Mame PowerQuant data xlsx

Instrument 12
Reference Number
Experiment Title
Kit Lat

Software Version 4511

Standard Curve Assessment

Name Target Min Value Max Value
Autosomal 0.99
R-Squared v P
Degradation 0.98
Autosomal -36 -3.1
Slope ¥ as EX
Degradation 28 -31
Autosomal
Y-Intercept ¥
Degradation
Sample Assessment
Threshold
Name Target Result Sample Assessment Message
- 0.3 0.3 Below IPC TH
Inhibitor IPC shift
203 Above IPC TH
20 <20 Below Auto/t TH
Male/Female  [Auto][Y] ratio
z2.0 Above AutolY TH
20 <2.0
: Auto]/[De; Below Auto/Deg TH
Degradation ~ ftolibed! elow Auto/Deg
220 Above Auto/Deg TH
Normalization
Max Dilution Volume {ul) 200
Above Max Dilution Volume Message Above Max Volume
Below DNA Target Mass Message Below DNA Mass

Normalization for Automated Transfer of Template

Extra volume needed for transfer (pl) 0

Normalization for Autosomal STR

Minimum Sample Pipette Volume (ul] 1

Maximum Template Volume {pl} 15
Template DNA per reaction [ng) 05

Normalization for Y-STR

Minimum Sample Pipette Volume (ul] 1

Maximum Template Volume {pl} 17.5
DNA per reaction [ng) 05

& 2019 Promega Corporation. All Righis Reserved.
Not For Medical Diagnotistic Use

Figure 76. The Settings worksheet.

Promega Corporation - 2800 Woods Hollow Road - Madison, WI 53711-5399 USA - Toll Free in USA 800-356-9526 - 608-274-4330 - Fax 608-277-2516 95
WWwWw.promega.com TMDO047 - Revised 8/22



O

Promega

9.J. The PowerQuant® Analysis Software Report (continued)

Std Curve Worksheet

The Std Curve (Standard Curve) worksheet displays a table of the C, values for each of the standard samples (Figure 77). It
also displays the calculated R?, Slope, Y-Intercept and Amplification Efficiency for each target, along with a comparison to the
R? thresholds, slope limits, and Y-intercept thresholds. The R? thresholds, slope limits and Y-intercept thresholds used are

displayed on the Settings worksheet.

Usr
Dale  07R3NG
Data File Source AR 7500 505
Pigte Mao Name  PowsrQuant
ncofsdFile Hame  PowsrOuset datasbix
Inginamant
Bafhrinice Numser
Excermin Toe

0.0032 PO 000320001 382404 20 344007  MA488
0.0032 PO 000320600 382003 2023 L3 LD
0.0800 PG d.bénakd 308430 1906 30300 305474
0.0800 PO O0Enodl 302623 2006 304830 30,4435

211836

= 100 nece

+| Settings | Std Curve  Table Results - Averages Table - Auto Normalization | Auto Norm By Row

Figure 77. The Std Curve worksheet.
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Table Results Worksheet

The Table Results worksheet displays data output sorted by well position (Figure 78). The DNA concentration and C, value
for each target are displayed in respective columns.

The IPC C, value for the DNA standard with the closest DNA concentration is displayed for each sample in the Closest IPC
column. The difference in C_ values for the IPC of the closest DNA standard and the IPC of the DNA sample is displayed in
the IPC Shift column. The IPC Threshold Result column displays the message defined in the Sample Assessment Message
fields based on the IPC Shift value for the sample and the IPC Shift threshold value.

The ratio of autosomal DNA concentration and male DNA concentration is calculated and displayed in the [Auto]/[Y]
column. The [Auto]/[Y] Threshold column displays the message defined in the Sample Assessment Message fields based
on the [Auto]/[Y] value for the sample and the [Auto]/[Y] threshold value.

The ratio of autosomal DNA concentration and degradation target DNA concentration is calculated and displayed in the
[Auto]/[Deg] column. The [Auto]/[Deg] Threshold column displays the message defined in the Sample Assessment Message
fields based on the [Auto]/[Deg] value for the sample and the [Auto]/[Deg] threshold value.

Standard curve data and comparisons to the thresholds and slope limits, defined in the Configuration Settings and
selected for analysis, are provided in a table. Thresholds and messages selected for the Sample Assessment settings are
also displayed in a table.

The worksheet does not display calculated sample concentrations or sample assessments for samples designated with
the Standard sample type.

Note: Filter and sort functions are provided in the Table Results. These functions allow a user to select, exclude and
sort data within the table. The filter and sort functions are accessed by selecting the arrow button in the column header.
Use the Text Filter function to select data (checked) or exclude data (unchecked). Use the Sort function to reorder data
smallest to largest or largest to smallest. Application of these functions may take a few minutes to complete while the
software updates data links to other pages in the workbook.
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9.J. The PowerQuant® Analysis Software Report (continued)

PowerQuant®
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Figure 78. The Table Results worksheet.

Averages Table

The Averages Table worksheet contains output results sorted alphabetically by sample name, with averages calculated for
replicate samples (i.e., samples with the same sample name) (Figure 79). The DNA concentration and C, value for each
target are displayed in respective columns.

Data for the standard samples are not displayed.

The IPC C value for the sample is displayed. The difference in C, values for the IPC of the closest DNA standard and the
IPC of the DNA sample is displayed in the IPC Shift column. The IPC Threshold column displays the message defined in
the Sample Assessment Message fields based on the IPC Shift value for the sample and the IPC Shift threshold value.

The IPC C_value for the DNA standard with the closest DNA concentration is displayed for each sample in the Closest IPC
column. The difference in C_ values for the IPC of the closest DNA standard and the IPC of the DNA sample is displayed in
the IPC Shift column. The IPC Threshold Result column displays the message defined in the Sample Assessment Message
fields based on the IPC Shift value for the sample and the IPC Shift threshold value.
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The ratio of autosomal DNA concentration and male DNA concentration is calculated and displayed in the [Auto]/[Y]
column. The [Auto]/[Y] Threshold column displays the message defined in the Sample Assessment Message fields based
on the [Auto]/[Y] value for the sample and the [Auto]/[Y] threshold value. For samples with no C, value detected for the

Y target, the [Auto]/[Y] column displays “No Y C,". For samples with no C, value detected for the autosomal target, the
column displays “No Auto C ".

The ratio of autosomal DNA concentration and degradation target DNA concentration is calculated and displayed in the
[Auto]/[Deg] column. For samples with no C, value detected for the Deg target, the [Auto]/[Deg] column displays “No Deg
Cq". For samples with no C, value detected for the autosomal target, the column displays “No Auto Cq". The [Auto]/[Deg]
Threshold column displays the message defined in the Sample Assessment Message fields based on the [Auto]/[Deg]
value for the sample and the [Auto]/[Deg] threshold value.

All values for individual wells displayed on the Averages Table worksheet are identical to those on the Table Results
worksheet.

Note: Filter and sort functions are provided in the Averages Table. These functions allow a user to select, exclude and
sort data within the table. The filter and sort functions are accessed by selecting the arrow button in the column header.
Use the Text Filter function to select data (checked) or exclude data (unchecked). Use the Sort function to reorder data
smallest to largest or largest to smallest. Application of these functions may take a few minutes to complete while the
software updates data links to other pages in the workbook.

PowerQuant®

[
Dabe 112219

Data File Source  AB1 7500 HID

Plate Map Name  PowerQuant
i & Namé
Instrument 1D
Relerence Number
Experimant Title

KitLet
Software Version 4811

Ampncate Above R-Squared  Wilhin Slope  Wilhin Intercept

Aute 0.999 343 2663 957% YES VES NA

Y 0067 -337 26.60 00.2% YES ¥ES M4
Dagradation 1.000 344 2689 95.4% YES YES A

Thrashotd Sameie A3sessment Measage
03 «0n3 Below IPC TH
P 203 Apom PCTH
20 <20 Bebow AutolY TH
Mala/Famals  [auc){y] rao =58 Above Aol TH
20 <20 Below AuteDeg TH
Degradation  [Auto}{Deg] ratio o Deg T
Closest e [Auta]/ Y] [Auto][Deg]
: Sample Name || IPCshift | IPC Thrashobd | Mook | 7y iy f IAweslDwal ] by Sl
G12 Negative [ i 19.78 2018 040 Below IPTTH MeYCq Mo Aute Cq
H12 Negathe L 19.90 2016 -0.26 Below IPC TH Mo Y Cq Mo Auts Cq
Average Negative RO 0ol #0vio 1082 2016 .33 Below IPC TH ROl #Oav0! #0N w0
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A5 Uinkntrwn Samgile 1 01484 01278 01218 1877 2001 024 Balow P2 TH 120 Bubow Autoly TH 115 Balow AutaDeg TH
Furerage Unkrvown Samgile 1 0.1425 01205 1203 199 200m 008 Below IPSTH 118 Bebow AutolY TH 113 Below AutoDeg TH
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F& Unkndwn Sample 10 2182628 168.3560 0.0267 10.60 2039 £0.79 Below IPC TH 817464 ALove AUt TH 1.30 Below AutDeg TH
Pudtags Unkrsown Samgple 10 2921108 1657378 00259 10E2 2039 077 Below IPSTH 805 48 Aborve Aol TH 128 Balow AutaDieg TH
(-] Unkngwn Sample 11 1344284 109.0401 o027 %7 2039 068 BelowIPCTH 49787 .58 Alove Autolf TH 123 Below AutoDeg TH
HE Uninown Sample 11 136 8834 112 8890 00024 19.52 2039 047 Below IPC TH STO34.T75 ADOve AUt TH 121 Balow AutoDeg TH
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a7 Linkntwn Samgle 13 01773 0.1409 01683 we 2001 011 Balow P2 TH 105 Babow AutalY TH 118 Balow AuteDeg TH
- it & i 5 ~vass P P o as anas P St s Tt v Bt somnr Tad o PO

Figure 79. The Averages Table worksheet.
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9.J. The PowerQuant® Analysis Software Report (continued)
Autosomal Normalization Worksheets

The autosomal normalization worksheets contain the output normalization values for each DNA sample based on the DNA
concentration determined using the autosomal target for that sample and the autosomal normalization parameters set on
‘Normalization’ tab of the Configuration Settings (See Section 9.G for more information about Configuration Settings). The
Normalization parameters are displayed at the top each normalization worksheet (Figure 80).
Worksheets for DNA template normalization based on the autosomal target are provided in four different formats:

+  Samples sorted by sample name (Auto Normalization);

+ Samples arranged by row (Auto Norm by Row);

«  Samples arranged by column (Auto Norm by Col); and

+  Samples arranged in a 96-well format (Auto Norm Plate)

All normalization worksheets display the well position for the DNA sample used in the gPCR amplification plate.

The Auto Normalization worksheet, the Auto Norm by Row worksheet and the Auto Norm by Col worksheet display the
following columns of values:

Sample Name: Displays the sample name assigned to the well position.

Sample Concentration: Displays the concentration in the units defined on the ‘Configuration’ tab of the Configura-
tion Settings based on the quantification results from the autosomal target.

Template Volume (pl): If the DNA template requires dilution, the value displayed in this column is the volume of
template DNA to add to the diluent to achieve the desired target DNA mass. If the DNA template does not require
dilution, the value displayed is the volume of undiluted DNA to add directly to the autosomal STR amplification
reaction. This volume will not be less than the Minimum Sample Pipette Volume (ul) nor greater than the
Maximum Sample Volume (pl).

Diluent to Add (pl): Displays the volume of diluent required to normalize the sample DNA concentration to the
target concentration. This volume is the difference between the value entered for the Template Volume (l) and
the value displayed in the Volume of Normalization (pl) column.

Volume of Normalization (pl): Displays the total volume of the normalized dilution.

Volume for Rxn (pl): Displays the volume of undiluted template or normalized template to add to the amplification
reaction.

DNA Template: Displays the target mass of DNA for the autosomal STR amplification reaction based on the
volumes and dilution steps.

Note: The units displayed for the DNA template mass reflect the units selected for DNA concentration in the
‘Configuration’ tab of the Configuration Settings (see Section 9.G).

Message: Displays messages to indicate either a volume greater than the specified Max Dilution Volume (ul)
is required to dilute the specified volume of DNA sample to the desired final concentration or that the DNA
concentration determined using the autosomal target is too low to achieve the specified target DNA mass with
the Maximum Sample Volume (pl).

Note: If multiple DNA quantification results are available for a sample, these values are displayed for individual

replicates and for the average autosomal quantification result for each set of replicates in the Auto Normalization
worksheet.
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The Auto Norm by Plate worksheet simply displays the normalization values in three 96-well plates: Diluent Required (pl),
Template to Add (pl) and Total Volume (ul).

Note: Filter and sort functions are provided in the Auto Normalization worksheet, the Auto Norm by Row worksheet,
and the Auto Norm by Col worksheet. These functions allow a user to select, exclude and sort data within the table.
The filter and sort functions are accessed by selecting the arrow button in the column header. Use the Text Filter
function to select data (checked) or exclude data (unchecked). Use the Sort function to reorder data smallest to
largest or largest to smallest. Application of these functions may take a few minutes to complete while the
software updates data links to other pages in the workbook.

PowerQuant®
User
Date 0709
Data File Source ABI 7500 HID
Plate Map Name PowerQuant
Imported File Name PowerQuant data.xlsx
Instrument 1D
Reference Number
Experiment Title
Kit Lot
Software Version 4511

Normalization
Max Dilution Volume (pl) 200
Above Max Dilution Volume Message Above Max Volume
Below DNA Target Mass Message Below DMNA Mass

Normalization for Automated Transfer of Template

Extra volume needed for transfer (pl) 0

Normalization for Autosomal STR

Minimum Sample Pipette Volume (pl} 1
Maximum Sample Volume (pl) 15
Template DNA per reaction {ng} 05

Sample Template Volume of

Sample Name Concentration Volume D:::Tt It'o Normalization Volum7 |I='or [ || iR ;I;]err;plate Message
- (ngiil) (1) . () K . -
G12 Megative Undetermined
H12 Megative Undetermined
Average MNegative #DIVIO! #DIViO! #DIvVIO!
Ad Unknown Sample 1 0.1385 36 1.4 15.0 15.0 0.500
A5 Unknown Sample 1 0.1464 34 11.6 15.0 15.0 0.500
Average Unknown Sample 1 0.1425 35 115 15.0 15.0 0.500
EG Unknown Sample 10 205.9583 1.0 61777 61787 15.0 0.500 Above Max Volume
Fi Unknown Sample 10 2182628 1.0 6546.9 65479 15.0 0.500 Above Max Volume
Average Unknown Sample 10 2121106 1.0 6362.3 6363.3 15.0 0500 Above Max Volume
GB Unknown Sample 11 134.4264 1.0 40318 40328 15.0 0.500 Above Max Volume
HE Unknown Sample 11 136.8834 1.0 41055 4106.5 15.0 0.500 Above Max Volume
Average Unknown Sample 11 135.6549 1.0 4068.6 4089.6 15.0 0.500 Above Max Volume
A7 Unknown Sample 12 01773 28 122 150 150 0.500
B7 Unknown Sample 12 0.1985 25 125 15.0 150 0.500
c7 Unknown Sample 12 02014 25 125 15.0 15.0 0.500
D7 Unknown Sample 12 0.1857 27 123 15.0 150 0.500
Average Unknown Sample 12 0.1907 28 124 15.0 15.0 0500
Settings - Std Curve . Tahle Results - Averages Table | Auto Maormalization o Auto Morm By Row - Auto Morm By Col o Auto Marm Plate (¥ Mormal - € >

Figure 80. The Auto Normalization worksheet.
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9.J. The PowerQuant® Analysis Software Report (continued)
Y-STR Normalization Worksheets

The Y-STR normalization worksheets contain the output normalization values for each DNA sample based on the DNA
concentration determined using the Y target for that sample and the Y-STR normalization parameters set on the
‘Normalization’ tab of the Configuration Settings (See Section 9.G for more information about Configuration Settings).
The Normalization parameters are displayed at the top each normalization worksheet (Figure 81).
Worksheets for DNA template normalization based on the Y target are provided in four different formats:

+  Samples sorted by sample name (Y Normalization);

+  Samples arranged by row (Y Norm by Row);

+  Samples arranged by column (Y Norm by Col); and

+  Samples arranged in a 96-well format (Y Norm Plate)

All normalization worksheets display the well position for the DNA sample used in the gPCR amplification plate.

The Y Normalization worksheet, the Y Norm by Row worksheet and the Y Norm by Col worksheet display the following
columns of values:

Sample Name: Displays the sample name assigned to the well position.

Sample Concentration: Displays the concentration in the units defined on the ‘Configuration’ tab of the
Configuration Settings based on the quantification results from the Y target.

Template Volume (pl): If the DNA template requires dilution, the value displayed in this column is the volume of
template DNA to add to the diluent to achieve the desired target DNA mass. If the DNA template does not require
dilution, the value displayed is the volume of undiluted DNA to add directly to the Y-STR amplification reaction.
This volume will not be less than the Minimum Sample Pipette Volume (ul) nor greater than the Maximum Sample
Volume (yl).

Diluent to Add (pl): Displays the volume of diluent required to normalize the sample DNA concentration to the
target concentration. This volume is the difference between the value entered for the Template Volume (ul) and the
value displayed in the Volume of Normalization (pl) column.

Volume of Normalization (pl): Displays the total volume of the normalized dilution.

Volume for Rxn (pl): Displays the volume of undiluted template or normalized template to add to the amplification
reaction.

DNA Template: Displays the target mass of DNA for the Y-STR amplification reaction based on the volumes and
dilution steps.

Note: The units displayed for the DNA template mass reflect the units selected for DNA concentration in the
‘Configuration’ tab of the Configuration Settings (see Section 9.G).

Message: Displays messages to indicate either a volume greater than the specified Max Dilution Volume (yl) is
required to dilute the specified volume of DNA sample to the desired final concentration or that the DNA
concentration determined using the Y target is too low to achieve the specified target DNA mass with the
Maximum Sample Volume (pl).

Note: If multiple DNA quantification results are available for a sample, these values are displayed for individual
replicates and for the average Y quantification result for each set of replicates in the Y Normalization worksheet.
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The Y Norm by Plate worksheet simply displays the normalization values in three 96-well plates: Diluent Required (pl),
Template to Add (pl) and Total Volume (pl).

Note: Filter and sort functions are provided in the Y Normalization worksheet, the Y Norm by Row worksheet and
the Y Norm by Col worksheet. These functions allow a user to select, exclude and sort data within the table. The
filter and sort functions are accessed by selecting the arrow button in the column header. Use the Text Filter
function to select data (checked) or exclude data (unchecked). Use the Sort function to reorder data smallest to
largest or largest to smallest. Application of these functions may take a few minutes to complete while the
software updates data links to other pages in the workbook.

PowerQuant®

User
Date 07/0319
Data File Source ABI 7500 HID
Plate Map Name PowerQuant
Imported File Name PowerQuant data.xlsx
Instrument ID
Reference Number
Experiment Title
Kit Lot
Software Version 4511

Normalization
Max Dilution Volume (ul} 200
Above Max Dilution Volume Message Above Max Volume
Below DNA Target Mass Message Below DMA Mass

Normalization for Automated Transfer of Template
Extra volume needed for transfer {ul) 0

Normalization for Y-STR

Minimum Sample Pipette Volume {pl} 1
Maximum Sample Volume (ul) 175
Template DNA per reaction (ng) 0.5

Sample Template Volume of

Sample Name Concentration Volume Dilllentita Normalization Relunclcig P e Ebats Message
Add (ul) Rxn (ul) (ng)
- (ng/pl) (ul) (ul) -
G12 MNegative Undetermined
H12 Negative Undetermined
Average Megative #DIV/0! #DIViD! #DIV/O!
Ad Unknown Sample 1 0.1190 42 133 175 175 0.500
A5 Unknown Sample 1 0.1218 41 13.4 175 17.5 0.500
Average Unknown Sample 1 0.1203 42 133 175 175 0.500
E6 Unknown Sample 10 0.0250 17.5 0.0 175 17.5 0438 Below DNA Mass
F& Unknown Sample 10 0.0267 17.5 0.0 175 175 0.467 Below DNA Mass
Average Unknown Sample 10 0.0259 175 0.0 175 17.5 0.452 Below DNA Mass
] Unknown Sample 11 0.0027 175 0.0 175 175 0.047 Below DNA Mass
H& Unknown Sample 11 0.0024 17.5 0.0 175 17.5 0.042 Below DNA Mass
Average Unknown Sample 11 0.0026 175 0.0 175 175 0.045 Below DNA Mass
AT Unknown Sample 12 0.1692 3.0 145 175 17.5 0.500
B7 Unknown Sample 12 01772 28 147 175 175 0.500
c7 Unknown Sample 12 0.1659 3.0 145 175 17.5 0.500
D7 Unknown Sample 12 0.1655 30 145 175 175 0.500
Average Unknown Sample 12 0.1695 30 145 175 17.5 0.500
Awerages Table . Auto Normalization . Auto Morm By Row . Auta Morm By Col o Auto Norm Plate | ¥ Narmalization v Morm By Row Y Rarm | € >

Figure 81. The Y Normalization worksheet.
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9.J. The PowerQuant® Analysis Software Report (continued)
Sample Name Map Worksheet

The Sample Name Map worksheet displays the sample type and sample name in a 96-well plate layout (Figure 82).
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Figure 82. The Sample Name Map worksheet.
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The Quantity Map worksheet displays DNA concentrations calculated for all targets by the PowerQuant® Analysis
Software for all samples in a 96-well plate layout format (Figure 83).

PowerQuant®
User
Date  07/03/19
Data File Source | ABI 7500 SDS
Plate Map Name PowerQuant

Imported File Name
Instrument ID
Reference Number

PowerQuant data.xlsx

Experiment Title
Kit Lot
Software Version = 4.5.11
DNA Concentration (na/ul)
1 2 3 4 5 ] 7 8 9 10 1 12

Auto 0.1385 0.1464 2236954 01773 0.0018 0.1911 0.0031 12771
A Y 01190 01216 03227 01693 0.0021 0.1504 0.0009 14329

D 1 01254 01275 1703068 0.1499 0.0016 0.1691 0.0023 1.2691

Auto 0.1653 0.1391 231.4677 0.1985 0.0031 0.2277 0.0032 1.3475
B Y 0.1284 0.1286 0.3468 01772 0.0015 0.1601 0.0022 1.4945

Degradation 0.1487 0.1450 188.7106 0.1607 0.0029 0.1768 0.0023 1.3139

Auto 0.1696 0.1809 202 9504 02014 0.0018 0.2056 0.0020 12646
C Y 01146 0.1036 01148 0.1659 0.0026 01713 00025 15006

Degradation 01470 01418 1623977 01443 0.0019 02107 0.0020 1.4456

Auto 01647 01519 193.0264 01857 0.0020 01929 0.0024 12852
D Y 00662 0.0613 0.0935 0.1655 0.0013 01768 0.0020 14687

Degradation 01368 01152 154 0200 01697 0.0015 02041 0.0020 1.4460

Auto 0.1665 0.1807 205.9583 0.0188 0.0272 1.4615
E Y 0.0226 0.0219 0.0250 0.0173 0.0206 1.6481

Degradation 0.1378 0.1279 163.1195 0.0196 0.0240 1.6769

Auto 0.1536 0.1827 218.2628 0.0188 0.0211 1.3090
F Y 0.0122 0.0162 0.0267 0.0189 0.0164 1.4064

Degradation 01261 0.1289 168 3560 00199 0.0203 1.3467

Auto 01813 01716 134 4264 00214 0.0196 12809  Undetermined
G Y 00062 0.0087 0.0027 0.0200 00182 14373 Undetermined

Degradation 01397 0.1240 109.0401 0.0155 00211 12483  Undetermined

Auto 1368834 00173 00214 11016  Undetermined
H Y 0.0024 0.0183 0.0150 1.4031  Undetermined

Degradation 112.8890 0.0158 0.0181 1.1729  Undetermined

NEGATIVE
STANDARD
Auto Morm By Col o &uto Norm Plate ¥ Mormalization 1 ¥ Norm By Row (Y Norm By Cal ¥ Norm Plate . Sample Name Map | Quantity Map

Figure 83. The Quantity Map worksheet.
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9.J. The PowerQuant® Analysis Software Report (continued)

C, Map Worksheet

The C, Map worksheet displays the C_ values for all targets detected for each well position (Figure 84).

PowerQuant®
User
Date 07/03/19
Data File Source ABI 7500 SDS
Plate Map Name PowerQuant
Imported File Name PowerQuant data xlsx
Instrument 1D
Reference Number
Experiment Title
Kit Lot
Software Version 4.5.11

Cq
1 2 3 4 5 [ 7 8 9 10 1 12
Auto 21.03 2558 2549 1857 2821 35.04 2810 3525 2627
A Y 20.96 2879 2876 2833 2827 3568 2945 36.87 2615
Degradation 21.12 2999 2956 19.22 2972 36.54 2954 35.94 2653
Auto 2072 2831 2857 1852 25.04 3523 2883 35.19 2619
B Y 21.00 2968 2967 2822 2821 36.13 2935 3564 26.09
Degradation 21.18 2873 2977 18.07 2962 3561 29.47 35.87 26.48
Auto 2528 2927 2918 18.71 29.02 36.08 2889 35.90 2628
c 2560 2984 29.99 2984 2930 35.40 2926 35.44 26.08
Degradation 25.82 2975 29.80 19.29 2978 3627 2921 36.18 2634
Auto 25.68 2932 29.44 18.79 2914 35.93 29.08 3561 2626
D 2581 30.85 30.76 30.14 2831 36.34 2821 35.74 2611
Degradation 25.76 29.86 3012 19.37 2954 3684 29.26 36.15 2634
Auto 30.54 28.30 2518 18.69 3255 32.00 26.08
E Y 30.35 3222 3226 3207 3261 3235 2595
Degradation 30.58 2985 2956 19.28 32.76 32.46 2612
Auto 30.26 2542 2518 18.61 3255 3238 2623
F Y 30.48 3311 3271 3197 3248 3268 26.18
Degradation 30.44 2958 2985 19.24 3274 3271 26.44
Auto 35.24 2917 2926 18.33 32.36 32.48 2626 Undetermined
G 35.60 3411 3345 35.32 32.40 3254 26.15 Undetermined
Degradation 35.59 29.83 30.01 19.88 33.11 3265 26.56 Undetermined
Auto 35.20 18.30 3267 32.36 26.49 Undetermined
H ~ 3452 35.50 3253 32.82 26.18 Undetermined
Degradation 35.58 19.83 33.08 32.88 26.65 Undetermined
NEGATIVE
STANDARD
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Figure 84. The C_ Map worksheet.
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The Ratio Map worksheet displays the [Auto]/[Deg] ratios, the [Auto]/[Y] ratios and IPC sample assessment messages by
well position (Figure 85). Additionally, well positions with values exceeding threshold values set for the Male/Female and
Degradation sample assessments are flagged.

PowerQuant®
User
Date 11122119
Data File Source ABI 7500 HID
Plate Map Name PowerQuant

Imported File Name PowerQuant data xlsx
Instrument ID
Reference Number
Experiment Title
Kit Lot
oftware Version 4519

Below IPC TH

Sami e Assessment
me Taroet Threshold Value esult ‘Sample Assessment Message
03

Inhibitor IPC shift
203 Above IPCTH
Male/Female [Auto]/[Y] ratio 20 <20 Below Autory TH
220 Above Auto/Y TH
Degradation  AutelPes] 20 <20 Below Auto/Dea TH
220 Above Auto/Deq TH
Ratios & Flaas
1 2 3 4 5 6 4 8 9 10 1 12
[Autol[Deq] 110 1.15 131 118 113 113 135 101
A [AutolY] 116 1.20 693.20 1.05 0.86 127 344 089
IPC BelowIPCTH | Below IPCTH  Below IPCTH | BelowIPCTH Below IPCTH Below IPCTH | BelowIPCTH Below IPC TH
JAuto)[Deg) 1.11 0.96 123 1.24 1.07 1.29 1.39 1.03
B [Auta}[Y] 129 1.08 667 44 112 207 142 145 0.90
IPC BelowIPCTH | Below IPCTH | Below |PCTH | BelowIPCTH | BelowlPCTH  Below IPCTH | BelowIPCTH = BelowIPCTH
[Auto)[Deg) 115 128 125 140 0.95 0.98 1.00 0.87
c [Auta}[Y] 148 175 1767.86 121 069 120 080 084
IPC BelowIPCTH | Below IPCTH | Below |PCTH | BelowIPCTH | BelowlPCTH  Below IPCTH | BelowIPCTH = BelowIPCTH
[AutolTDeq] 1.20 1.32 1.25 1.09 1.33 0.95 120 089
D jAutol[Y] 249 248 208445 112 154 1.09 120 088
IPC BelowIPCTH | Below PCTH | Below |PCTH | BelowIPCTH | BelowIPCTH Below IPCTH | BelowIPCTH Below IPCTH
[AutolTDeq] 121 1.41 1.26 0.96 113 0.87
E [Autoly] 737 825 823833 1.09 132 089
IPC BelowIPCTH Below IPCTH Below IPCTH | Below IPC TH Below IPC TH Below IPC TH
[Autol[Deq] 122 1.42 130 084 1.04 097
F jautorm 1259 1128 817464 089 129 093
IPC BelowIPCTH Below IPCTH Below IPCTH | BelowIPC TH Below IPC TH Below IPC TH
[Auto)[Deg) 1.30 138 123 138 093 1.03 No Auto Cq
G [autolry] 2024 17.69 49787.56 1.07 1.08 0.89 NoYCq
IPC Below IPCTH | Below PCTH  Below|PCTH | BelowIPCTH Below IPC TH Below IPCTH | Below [PCTH
[Auto}Deg] 1.21 1.09 118 0.94 No Auto Cg
H  [autopry) 5703475 0.95 143 079 MoYCq
IPC Below |IPCTH | Below IPC TH Below IPC TH Above IPCTH  Below IPCTH
NEGATIVE
STANDARD
Auto Norm By Col _ &0to Norm Flate (¥ Normalization ¢ ¥ Norm By Row (¥ Norm By Col (¥ Norm Flate  Sample Name Map - Quantity Map . CqMap | RatioMap IPCMap ( Imported Data

Figure 85. The Ratio Map worksheet.
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9.J. The PowerQuant® Analysis Software Report (continued)

IPC Map Worksheet
The IPC Map worksheet displays the IPC shift and the IPC shift message by well position (Figure 86).

PowerQuant®
Usar
Date 070318
Data File Source  ABI 7500 SDS.
Plate Mag Name  PowerQuant
Imoored File Hame  PowerQuant data xisx
Instrumant ID
Ruference Number
Experiment Title
Kt Lot
Software Vergion 4511

IPC Shift Plate Map

Targst Threshold Value

03 <03 Betow IPC TH
Inhibitor 1PC shift Toa T
IPC Shif 1 2 3 4 H [ I 8 ] 10 i1 ] 12
A oor 024 0.41 2.1 017 £.02 £.15 o0
B 0.10 025 050 0,36 054 0.07 0.12 035
[ 0.16 0.07 082 0.15 060 0.16 045 002
o £.16 025 062 -0.23 015 024 019 om
E 038 -0.08 075 -0.30 029 005
F £.10 015 0.79 046 £.22 0.08
G 010 E 068 0.29 4 oo £0.40
H 047 014 017 037 D26
IPC Shift Messoae 1 i 3 4 5 1 8 q_ M 1 12
A Below PCTH Bekow PCTH Beiow PCTH Bekow PCTH Belw PCTH Below PCTH Bekw PCTH Bekw PCTH
B Bekow PCTH Balow PCTH Bekw PCTH Besw PCTH Belw PCTH Below PCTH Below PCTH Bekw PCTH
[ Balow PCTH Balow PCTH Bl PCTH Beew PCTH Below PCTH Balow PCTH Balow PCTH Belew PCTH
o Below PCTH Below PCTH Belgw PCTH Beiow PLTH Below PCTH Below PCTH Below PCTH Beiow L TH
E Below BCTH Balow PCTH Beiow BETH Beiw BCTH Below BCTH Beiow B TH
F Belw BCTH Bekow PCTH Beow BT TH Bew PCTH Below PCTH Betw PCTH
G [ Balow BCTH Belw BCTH Beew BCTH Bekow BCTH Bekw BCTH Bebw PLTH
H Balerw PCTH Belew PCTH Below PCTH Above PCTH Bebw PCTH
NEGATIVE
STANDARD
¥ ¥ Normalization . ¥ Norm By Row | Y Norm By Col ¥ Norm Plate « Sample Name Map . Quantity Map ~ CqMap - RatioMap  IPCMap | Imported Data < ¥

Figure 86. The IPC Map worksheet.

Imported Data Worksheet

The Imported Data worksheet displays the imported raw data spreadsheet (image not shown).
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9.K. Print and Save the PowerQuant® Analysis Software Report

After data review in the PowerQuant® Analysis Software, the report worksheets can be printed or saved.
Note: These data are not stored in the PowerQuant® Analysis Software database.

Printing and saving the report are performed in the ‘Import’ tab.
Printing a Report
1. To preview pages for a printed report, select the Print Preview icon in the Print’ tab (Figure 87).

2 Promega PowerQuant Analysis Software — O X

Import Configuration Tools Edit  Print  Help

g B @&

Print Print Preview Select Printer

Figure 87. Printing options in the Print tab.

a. A ‘Select Sheet(s) to Preview’ dialog box appears.
b. Highlight the worksheets to preview.
Note: Use the Ctrl or Shift keys on the keyboard to select multiple sheets for preview.
c. Select OK to view the first Print Preview worksheet.
d. To print previewed pages, select the Print icon in the toolbar.

e. Select the Close button to close the Print Preview worksheet and display the next preview.
Note: The generation of each Print Preview worksheet may take a few seconds.

2. Print pages using the print functions on the ‘Print’ tab. Select Print to choose the sheets to print.

a. A 'Select Sheet(s) to Print’ dialog box appears (Figure 88).

Select Sheet(s) to Print

Auto Nommalization
Auto Norm By Row
Auto Norm By Col
Auto Momm Plate

Y Nomalkzation

¥ Nom By Row

' Moem By Col

¥ Nom Plate
Sample Name Map

IFC Map 2|

OK ‘ Cancel

Figure 88. The ‘Select Sheet(s) to Print’ dialog box.
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9.K. Print and Save the PowerQuant® Analysis Software Report (continued)

b. Highlight the worksheets to print.
Note: Use the Ctrl or Shift keys on the keyboard to select and print multiple sheets.

c. Select OK to send the print job to the default printer.

Note: Once a file is saved and closed, these print options are no longer available within the PowerQuant® Analysis
Software.

Saving a Report

1. To save the file as an Excel® workbook, select the Save Excel File icon on the ‘Import’ tab (Figure 75).
a. Afile explorer opens.
b. Navigate to the location of interest, enter a file name and select Save.

2. To save the file as a .pdf, select the Save Pdf File icon on the ‘Import’ tab.
a. Afile explorer opens.
b. Navigate to the location of interest, enter a file name and select Save.
c. A “PDF Save Complete” message appears when the save is complete.

3. If finished, close the PowerQuant® Analysis Software.

9.L. Analysis with a Virtual Standard Curve

This section describes how to analyze PowerQuant® System data using a virtual standard curve to determine sample
concentration. The virtual curve comprises standard curve data stored in the PowerQuant® Analysis Software from a
previous analysis. When a virtual standard curve is used, the stored standard curve data is accessed by the software and
used to calculate the sample concentration for all unknown samples. When a virtual standard curve is used, calibrators
with known sample concentration act as positive controls for gPCR with the PowerQuant® System.

Individual laboratories should validate the acceptable use of virtual standard curves and calibrators relevant to the success
of downstream applications. Default threshold settings in the PowerQuant® Analysis Software are values intended to be
customized by the user.

Note: The IPC C_ shift will not be calculated when virtual standard curves are used for qualitative and quantitative
assessment of samples. Labs should perform a detailed internal validation to determine downstream paths for samples
containing possible inhibitors.

Creating a Virtual Curve

The first step in performing analysis with a virtual standard curve is adding standard curve data to the PowerQuant®
Analysis Software database.
1. Follow the steps in Section 9.1, Importing the PowerQuant® Results Excel® File.
Note: To create the virtual curve, be sure to select a plate map with Imported as the Standard Type selection.
2. Review standard curve data and evaluate whether the standard curves for each target meet acceptance criteria. Once

standard curve data are determined to be acceptable, enter a name for the standard curve in the 'Virtual Curves’
drop-down menu (Figure 89).
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Figure 89. Naming a virtual curve.
3. Select the Save Curve icon.

4. Select Yes in the ‘Save Confirmation’ dialog box to store standard curve data.

Setting Calibrator Assessment Parameters

Calibrators are used with the PowerQuant® System as positive controls for amplification when DNA standards are not
included on the amplification plate. Numerical values are defined to evaluate the DNA concentrations detected for the
calibrators.

1. Onthe ‘Configuration Tools’ tab, select the Configuration Settings icon to open the ‘PowerQuant® Administrative Tools’
window (Figure 57).
Note: The Calibrator Assessment limits are set using an Admin user account (see Section 9.F. for more information
about user accounts).

2. On the ‘Configuration’ tab, in the Calibrator Assessment section, select Default from the drop-down menu. See
Section 9.G for additional information on the ‘Configuration’ tab (Figure 64).

3. Enter values for the “Acceptable Min of Concentration” and the “Acceptable Max of Concentration” (Figure 90).
These values are expressed as a ratio and must be numerical (e.g., set “0.90" as Acceptable Min of Concentration
and “1.10" as the Acceptable Max of Concentration).

Calibrator Assessment

Acceptable Min of Acceptable Max of
Concentration Concentration
== :‘
[ Defaut | | 0.90 | | 110 | %[ ™

Save Delete

Figure 90. Setting Calibrator Assessment values on the ‘Configuration’ tab.

4. Enter a name for the calibrator assessment in the ‘Calibrator Assessment’ drop-down menu.

5. Select the Save button in the Calibrator Assessment section.
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9.L. Analysis with a Virtual Standard Curve (continued)

Creating a Plate Map for Use with a Virtual Curve
Successful analysis with the PowerQuant® Analysis Software requires a plate map with the virtual curve format.

1. Inthe Configuration Tools’ tab (Figure 57), select the Design Plate Map icon to open the ‘Promega PowerQuant
Plate Designer’ window (Figure 91).

2. From the ‘Standard Curve Type' drop-down menu, select Virtual.
3. Select Yes in the ‘New Standard Curve Origin’ dialog box.

4. Select Default in the ‘Calibrator Flags’ drop-down menu.

Promegs Pomeruant Plate Desigrer - o =

Fie  Prmt  Heip

xiating Plate Maps, Poweruas” ~  Stanced Cunde TYPE: yitusl ~  Sample TYps: calmRATOR »{ Calitrator Fisgs! | Defaun -
v
- - . y
== i Bz e Dye Sets: | Datsult = :
Cloas Foim Cloa Call(s) Save Plate Map Paste MName List Craate Wstrumaent File Dwlete Plate Map
3 T 3 7 ¥ ¥ ¥ v W i "
PowerQuant®
Uher
Cate Fasse
mamemens O
Anferance o
Exparimant Tt
T
Saftwire Versen 45110
Sampie Type
A CALBIRATOR [Ty UREHOWH RO RO URRMOW MR ROV URSHOWH UNRRNOWH e e
L] CaLBRATOR UNKROWN URKHEWN URKMOWH UNKNORH URKMOWH UNKNGVH UNEHOWN ursCHOVWN URKMOWR RN KRS
L CALBRATOR USKROW URSHOWN UNKMOWH UNHKMOWH UNKMOWH RNOW URSCHOWN URIHO VN UNKMOVH UNRNOH UHKNOVH
o CALBRATOR RO UREHOWH URRMO RO URRMOW Ly ROV URCHO W UNKMOWH UHKNCWH UHKNOWH
L] URKHOWN UMKRON URHOWN UNKMOWH UNKNOWH UNKMOWH UNKNOWH UREHOWN UrHOVWN MHEMOWN UHRRGWH UHRRG
’ ursaovm [T univn R uneaicvne [rr— ursnowm urenovn uncvn [
o URHOWR UKD URHOWR URRNOWH UHKNCWH URKMOWHE NRROW URSCHOWN URIHOWH URKMOWH HENOWN HEGATR
" UREHOWN UNKROWH URHEWN URKMOWH UNKNORH URKMOWH UMKNGWH URHOWN UGN KMV RN HEQATHE
Sample Hame
A Sonomul Caltratar Usknawn Semele 1 Usknown Samoke 1 Usinown Samele 8 Usknown Sample 12 Unknewn Sample 14 Unkegwn Eample 1 Usiaswn Gample 17 Usknswn Compis 18
. Songiel Castrasar Usinown Gampla 2 Usbnown Sampis 2 Usknown Samgis B Usknewn Sampls 12 Unbnswn. Gampls 14 Unisstwn Samge 15 Usknewn Sampls 18
e Ingie Casbratsr 3 3 ¥ 12 Uningwn Sempis 14 Rnkngwn Sampls 15 nknown Semol 18
] Zna Catbrater Uskngwn Semce & Usknewn Samole 4 Usinown Semele §  Usknown Samole 12 Unketwn Samoie 14 Usiaswn Sampie 16 17 akadwn Semmts 18
3 Urknawn Sempile © Unknown Semple £ Urdsawn Demple 18 Unknown Sempils 13 risvn Sample 18 Unknewn Sample 18
i unasgwn Samgie 19 n Uknan Samgie 15 Unknwn Sampis 18
o Usknown Semeie T Usknown Samole T Usisawn Samsle 11 Usknewn Samok 13 Wk ven Jmeyle 10 Webnuwrn Beeraie 18 NTE
Urdsawn Damgle 11 Unknown SDample 13 s v Sampe b8 Uaknewn Sampls 18 MTE
Samnie Ci (ngAny
. W
L] L
c s
e
e
[
L

+| SampleMap | Names By Row

Figure 91. Plate Designer menu options for a virtual standard curve.
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5. In the Sample Type plate map, highlight the wells of interest and select the sample type from the ‘Sample Type’
drop-down menu and select the Apply icon. The plate map displays the assigned sample type.

a. Select the Calibrator sample type for sample wells containing samples with known concentration run concurrently
with unknown samples.
Notes:
1. Calibrator wells must be selected when a virtual standard curve is used.
2. The software limits the number of wells designated as a Calibrator to four.
3. Standard is not a sample type option when a virtual standard curve is used for analysis. See Section 9.H for
additional information about standard curves included in the imported data file.
b. Select Unknown for wells containing unknown samples.
c. Select Negative or Unknown for wells containing negative controls.
Note: The negative designation is for use inside the PowerQuant® Analysis Software only and will not be
transferred to the .txt files for import into the real-time PCR instrument software.

6.  Inthe Sample Concentration plate map, enter the concentrations for wells containing calibrators. The concentration
units displayed reflect the default selected in the ‘Configuration’ tab (see Section 9.G).

7.  To store the locations of the Sample Types and the Sample Concentrations of the DNA standards, select the Save
Plate Map icon.
Note: The Save function does not apply the Sample Names portion of the plate map; sample name information is not
stored in the plate map database.

8.  Enter a name for the plate map in the ‘Plate Map Name' dialog box and select the OK button.
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9.L. Analysis with a Virtual Standard Curve (continued)

Importing the PowerQuant® Results Excel® File for Analysis with a Virtual Standard Curve

The ‘Import’ tab of the PowerQuant® Analysis Software is used to process qPCR data generated with the PowerQuant®
System (See Section 9.1 for additional information about importing the PowerQuant® Results® Excel file).

The PowerQuant® Analysis Software does not store analyzed sample data. Analyzed data must be saved as an Excel®
workbook or as a .pdf file.

Successful analysis requires the inclusion of sample names in the PowerQuant® Results Excel® file exported from the
instrument software, as well as the designation of a Sample Type for all used sample positions in the PowerQuant® Analysis
Software Plate Map (see Section 9.H).

1. Use the drop-down menus to make the following selections: data file source; sample assessment, standard curve
assessment and normalization settings; and plate map (Figure 92). See Section 9.G for information about settings
and Section 9.H for information about plate maps.

Note: Select the plate map saved in Step 8 of “Creating a Plate Map for Use with a Virtual Standard Curve”.

& Promega PowerCuant Analysis Seftware - o Fe

WMpon Configuation Tools Edit Pt Help
DataFile Source:  ag spe | Sample Assessment | netan | Sid Curve Assessment e . Mormalizalion: yansa) Transter «
Plate Map:  PowerQuant Vitual C & Virtual Curves sl
3 uant Virtual Cur ~ : o o —
P Impot Save Excel File  Save P File Jvatuar Qurvs: Save Cumve  Dodate Curve

Figure 92. Menu options for a virtual standard curve on the ‘Import’ tab.

2. Select the Import icon. A dialog box labeled “Make Sure You Have Saved Your Work Before Proceeding” will appear.
Select No to abort the import, or Yes to clear the form.

3. Use the file explorer to navigate to the file of interest, select the file and select Open.
4. When the import is complete, multiple worksheets are created. The software displays the Settings worksheet.
5. After file import, select a virtual standard curve from the ‘Virtual Curves’ drop-down menu.
6.  Select the Apply Curve icon (Figure 93).
Note: Analysis is not complete until the virtual standard curve is applied. Once the file is imported, the Import icon
is renamed Open Import File.
I Poarmege st b et - o

Impot Configuration Tocls Edit  Print  Halp

DataFile Source:  ag) 505 ~ Sample Assessment: Dafaus ~ Std Curve Assessment:  Default ~ Normalization: Manual Transter

» = M - T
Plate Map: | PoverGuant Virtusl Sta ~ e _{J vinual curves: [TIERE 71 b [d

Open Imporn File  Save Excel Fil Save Par File —I Apply Curve Save Curve  Delete Gurve

Figure 93. The Apply Curve icon in the ‘Import’ tab.
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7.  Select Yes in the ‘Apply Confirmation’ dialog box.
8.  The report worksheets are populated with data from calculations performed with the virtual standard curve.

9.  See Section 9.1 for additional information about saving and/or printing the analysis worksheets.

PowerQuant® Software Export File

When a virtual standard curve is used to calculate sample concentration, the PowerQuant® Analysis Software creates the
same worksheets described in Section 9.J.

The Settings worksheet displays the minimum and maximum acceptable concentration values of the calibrators when a
virtual standard curve is used (Figure 94).

Calibrator Assessment
Acceptable Min of Acceptable Max of
Concentration Concentration
Default | | 0.50 | | 1.10

| |
Save Delete

4CA

157

Figure 94. Calibrator assessment settings on the Settings worksheet.

The Std Curve, Table Results and Averages Table worksheets display some additional information when a virtual standard
curve is used to determine sample concentration. The standard curve source selected during data import is displayed
above the standard curve parameters. The Calibrator Data and Analysis section displays the concentration of the
calibrators entered on the plate map, the C_ values, the calculated concentration and comparison to the acceptable min

and max concentration (Figure 95).

These values should be determined experimentally as part of internal validation studies and should be evaluated in
accordance with a laboratory’s standard operating procedures.

. Acceptable  Acceptable Auto ¥ Calibrator Deg
Calibrator Designated Min Max Calibrator Within Calibrator
Concentration (ng/ul) SampleName Auto Cq Y Cq Deg Cq  [Auto] (ng/ul) [¥](ng/ul) [Deg] (nglul)

0.0800 Calibrator 2 30.5430 30.3509 30.5874 0.0700 0.0800 0.0800 0.0720 0.0880 NO YES YES
2.0000 Calibrator 1 256772 25,6051 25,7601 1.9000 2.0800 2.1300 1.8000 2.2000 YES YES YES

Figure 95. The Calibrator Data and Analysis Section of the Std Curve worksheet.

When analysis is performed with a virtual standard curve, no values are displayed in the columns for Closest IPC, IPC Shift
and IPC Threshold Result on the Table Results worksheet and the Averages Table worksheet.
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10. Interpretation of PowerQuant® Data

In addition to the concentrations of autosomal and male DNA used to normalize DNA samples for STR amplification, the
PowerQuant® System yields information that can be used to evaluate amplification performance, detect PCR inhibitors in the
amplification reaction, detect the presence of male and female DNA mixtures and evaluate the degree of DNA degradation.

Note: [Auto]/[Y] and [Auto]/[Deg] ratios may not be reliable in samples with low DNA concentrations (i.e., less than 1pg/pl)
due to stochastic effects.

The 7500 Applied Biosystems® Real-Time PCR System Software, QuantStudio® Design and Analysis Software (see
Section 6.C, 7.C and 8.D) and the PowerQuant® Analysis Software (see Section 9) perform a linear regression to the
standard dilution series data and calculate the equation for the line of best fit (the standard curve). The equation is in the
form of y = mx + b, where x = log concentration and y = C_. The R? value is a measure of the fit of the data points to the
regressed line. The slope (m in the equation) is an indication of the PCR efficiency. A slope of -3.3 indicates 100% PCR
efficiency (i.e., the number of copies of amplification product is doubled at each cycle). The Y-intercept (b in the equation)
is defined as the y value (Cq) when x (log concentration) equals 0. Therefore, b corresponds to the C, value for a sample
with a concentration of 1ng/pl [log, (1) = 0].

In general, the standard curve for each target (autosomal, Y and degradation) has an average slope (m) in the range of
-3.1to0 -3.6 and an R? value >0.990. See Section 11 for more information about troubleshooting standard curves that fall
out of these ranges. We recommend tracking and evaluating Y-intercept values for any significant changes from run to run.

10.A. Internal PCR Control

Amplification performance for the IPC can be used to evaluate overall performance of a PowerQuant® amplification
reaction or detect PCR inhibitors in the DNA sample. IPC data analyzed using the PowerQuant® Analysis Software can be
interpreted as follows:

. If a sample yields no detectable amplification for the autosomal, Y and degradation targets but has an IPC
amplification curve that crossed the amplification threshold without an IPC shift greater than that specified in the
‘Sample Assessment’ tab, then the absence of a quantification result is not likely due to PCR inhibition, but rather
insufficient amplifiable human DNA.

. If a sample has an IPC Shift value greater than the value specified in the Sample Assessment tab, or if the C_value for
the IPC is undetermined (regardless of detectable amplification for the autosomal, Y and degradation quantification
targets), then this indicates that a PCR inhibitor may be present in the amplification reaction. Repeat the DNA
purification if necessary.

. If a sample has an IPC Shift value greater than the value specified in the ‘Sample Assessment’ tab and the
[Auto]/[Deg] ratio is less than the ratio specified on the ‘Sample Assessment’ tab, then the sample likely contains a
PCR inhibitor but the DNA is not likely to be degraded. Repeat the DNA purification if necessary.

. If a sample has an IPC Shift value greater than the value specified in the ‘Sample Assessment’ tab and the
[Auto]/[Deg] ratio is greater than the ratio specified on the ‘Sample Assessment’ tab, then the sample likely contains
a PCR inhibitor and the DNA is possibly degraded. Repeat the DNA purification if necessary.
Note: The IPC is the longest target in the PowerQuant® System and therefore is more susceptible to inhibition relative
to the shorter autosomal and Y targets. The degradation target is long, and amplification performance also may be
affected by inhibitors.
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10.B. [Auto)/[Y] Ratio
The [Auto]/[Y] ratio can be used to evaluate whether a sample includes a male/female DNA mixture. The results from the
[Auto]/[Y] calculations performed by the PowerQuant® Analysis Software may be interpreted as follows:

If the message “No Y C_" is displayed for a sample, then no male DNA was detected.

If a sample has an [Auto]/[Y] ratio less than the value specified in the ‘Sample Assessment’ tab, then the sample
may contain male DNA only or low levels of female DNA.

If a sample has an [Auto]/[Y] ratio greater than the value specified in the ‘Sample Assessment’ tab, then the sample
contains a possible mixture of male and female DNA.

10.C. [Auto)/[Deg] Ratio

The [Auto]/[Deg] ratio can be used to evaluate whether a DNA sample was degraded. The results from the [Auto]/[Deg]
calculations performed by the PowerQuant® Analysis Software may be interpreted as follows:

If a sample has an [Auto]/[Deg] ratio less than the value specified in the ‘Sample Assessment’ tab, then the DNA in
the sample is not likely degraded, regardless of the value in the IPC Shift column.

If a sample has an [Auto]/[Deg] ratio greater than the value specified in the ‘Sample Assessment’ tab and the value
for the IPC Shift is less than the value specified in the ‘Sample Assessment’ tab, then the DNA in the sample is likely
degraded but the sample does not contain PCR inhibitors.

. If a sample has an [Auto]/[Deg] ratio and IPC Shift value greater than the values specified in the ‘Sample Assessment’
tab, then this sample is likely to contain PCR inhibitors and may or may not contain degraded DNA.

If the message “No Deg C," is displayed for a sample and the IPC Shift value is less than the value specified in the
‘Sample Assessment’ tab, then the DNA in the sample is likely severely degraded but the sample does not contain
PCR inhibitors.

If the message “No Deg C,"is displayed for a sample and the IPC Shift value is greater than the value specified in
the ‘Sample Assessment’ tab, then the sample likely contains PCR inhibitors and the DNA may be degraded.
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11. Troubleshooting

For questions not addressed here, please contact your local Promega Branch Office or Distributor. Contact information
available at: www.promega.com E-mail: genetic@promega.com

11.A. The PowerQuant® System

Symptoms Causes and Comments

Custom dye calibration failed Prepare new standard calibration plate(s), and recalibrate as
described in Section 4.

Flat amplification curves and no C, values An amplification inhibitor was present in the DNA template.

detected for any of the targets, including the Dilute the template DNA, and requantify using 2l of the diluted

IPC, for a subset of samples in the 96-well plate template. Repeat the DNA purification if necessary.

Verify that reaction mix was added to the failed amplification
reactions.

Examine the volume of liquid in each well of the reaction plate to
verify that evaporation did not occur during cycling. Ensure that
all wells were adequately sealed to prevent evaporation during
thermal cycling.

Flat amplification curves and no C, values detected for ~ Verify that the thermal cycler was programmed correctly (see
any of the targets, including the IPC, for all samples Section 6, 7 or 8).
in the 96-well plate

The PowerQuant® 2X Master Mix lost activity, or the
PowerQuant® 20X Primer/Probe/IPC mix was degraded.
Minimize the number of freeze-thaw cycles. Store the
PowerQuant® 20X Primer/Probe/IPC Mix protected from light.

From the Experiment menu in the Applied Biosystems® 7500
software, select the Analysis section, and then select the
Multicomponent Plot to determine if fluorescence was detected
for any of the system dyes, including the passive reference dye.
If no fluorescence was detected, check to be sure that the
PowerQuant® 20X Primer/Probe/IPC Mix was added to the
amplification reactions.

Nonlinear standard curve (R? values less than 0.98) Be sure that the PowerQuant® Male gDNA Standard was thawed
or slope outside of the specified range completely and well mixed prior to use. Store the DNA standard at
4°C overnight prior to use to improve sampling consistency.

Be sure that each dilution of the PowerQuant® Male gDNA
Standard was well mixed before removing an aliquot for the next
serial dilution. Use the same pipette to dispense each aliquot.
Change the pipette tip between each dilution step. Change the
pipette tip between each addition of DNA standard to the 96-well
plate.
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Symptoms Causes and Comments
Nonlinear standard curve (R? values less than 0.98) Calibrate pipettes to minimize variability when pipetting.
or slope outside of specified range (continued) Amplify each DNA standard in duplicate to minimize the effects

of variation on the standard curve.

An error was made during dilution of the PowerQuant® Male
gDNA Standard. Verify all calculations, and repeat the dilution.
Avoid pipetting volumes less than 1pl.

Incorrect DNA concentrations were entered into the Applied
Biosystems® 7500 Real-Time PCR System Software or the
QuantStudio™ Design and Analysis Software. Verify that all DNA
standard concentrations were entered correctly.

Ensure that the correct passive reference was selected (e.g., CXR
or ROX™ dye).

Examine the volume of liquid in each well of the reaction plate to
verify that evaporation did not occur during cycling. Ensure that
all wells were adequately sealed to prevent evaporation during
thermal cycling.

Analysis settings in the Applied Biosystems® 7500 Real-Time PCR
System Software or the QuantStudio™ Design and Analysis
Software were not set correctly. Verify that the analysis settings
were set as described in Section 6, 7 or 8.

Discrepancy in the well location of standards between the plate
and sample map. Verify that the standard wells were identified
correctly in the sample map.

Inconsistency between replicates of Examine the volume of liquid in each well of the reaction plate to

the same DNA sample verify that evaporation did not occur during cycling. Evaporation of
the reaction mix affects amplification of the degradation and IPC
targets (late C, values).

DNA concentration was low. Differences in amplification results
for replicate samples with low levels of DNA template can be due
to stochastic effects.

DNA detected in no-template controls Detection of >1.0pg per 2yl input volume DNA in the no-template
controls can indicate the presence of contaminating DNA. Refer
to Section 3 for guidelines to prevent DNA contamination.

ARn of amplification plots (ARn vs Cycle) not Ensure that a passive reference is selected (e.g., CXR or ROX™
normalized (greater than 1,000) with poor dye).

standard curves

Noisy amplification plots with no distinct Wells with no reaction mix were analyzed. Be sure that only wells
amplification curve and no IPC amplification that contain amplification reactions are highlighted and analyzed
plots detected in Section 6, 7 or 8.
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11.B. The PowerQuant® Analysis Software

Symptoms

Causes and Comments

Installation

Software download hangs, is terminated before
finishing, or is corrupted

Slow internet connection or internet service interruption. Attempt
a new download. If the problem persists, contact Promega
Technical Services.

“Access restricted” warning during installation

Local computer permission not granted. Contact your IT/IS
department to grant administrator access to the user profile in
which you are attempting to install the software.

Problem installing MS .NET framework 4.8

Contact your IT/IS department for support, or see:
https://support.microsoft.com/en-us

Selecting Promega PowerQuant® Assays in the Start
Menu results in operating system looking for the
software installer, or software fails to launch

Installation completed by a non-administrator user. Contact your
IT/IS department to install the software with an administrator
account.

Functionality

Wrong threshold comparisons made

Incorrect selections made in the plate map in the Promega

PowerQuant Plate Designer or in the ‘Import’ tab.

+  Confirm that the Sample Type is set correctly in the plate map.

+  Confirm that the correct Plate Map is selected during import.

+  Confirm selections made for the thresholds in the
‘PowerQuant Administrative Tools’ window.

User Access

Missing or forgotten password

Incorrect user permissions. Log in as PQAdmin and replace the
original user's password or delete and recreate the user profile.
Contact Promega Technical Services for additional assistance.

Read-only access granted

Incorrect user permissions. To attempt the login again, close
the ‘PowerQuant Administrative Tools' window. Select the
‘Configuration Tools' tab, then select the Configuration Settings
icon and low the instructions for an Admin user login.

Incorrect password entered. To attempt the login again, close
the ‘PowerQuant Administrative Tools’ window. Select the
‘Configuration Tools’ tab, then select the Configuration Settings
icon and follow the instructions for an Admin user login.

Design Parameters will not launch

Promega.Administrator.Toolz.exe was removed from the
Promega\PowerQuant install folder. Uninstall and reinstall the
PowerQuant® Analysis Software (see Section 9.D and 9.C).

Plate Designer will not launch

PowerQuant.Plate.Designer.exe was removed from the Promega\
PowerQuant install folder. Uninstall and reinstall PowerQuant®
Analysis Software.
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Causes and Comments

Design Parameters

Unable to create, edit or save Configuration
Settings

Incorrect user permissions. Close the ‘PowerQuant Administrative
Tools’ window and log in with an administrator account.

Error message occurs on attempted save of
Configuration Settings or a plate map in the
Promega PowerQuant Plate Designer

PowerQuant® Analysis Software database missing or
corrupted. Contact Promega Technical Services.

Save/Delete/New icons grayed out or disabled
in the tabs of the ‘PowerQuant Administrative
Tools’ window

Read-only access permission granted to user. Close the
‘PowerQuant Administrative Tools’ window and log in with an
administrator account.

Dye set name does not appear in the ‘Dye Sets’
drop-down menu in the Promega PowerQuant
Plate Designer

Confirm that the dye set was saved in ‘Dye Set Names' tab of the
‘PowerQuant Administrative Tools’ window. Close the ‘Promega
PowerQuant Plate Designer’ window and log in with an
administrator account.

Drop-down menus are empty in the ‘Configuration
Settings’ tab

Read-only access permission granted to user. Close the Design
Parameters window and log in with an administrator account.

Drop-down menus are empty in the Import tab of the

software and/or the PowerQuant Plate Designer

Missing or corrupted database. Contact Promega Technical
Services.

Unexpected results from the Standard Curve samples

Error in setting up the Plate.

+  Confirm the correct Sample Type is selected for all used wells
in the plate map using the Promega PowerQuant Plate Designer.

«  Confirm that the correct values were entered for Sample
Concentration section of the PowerQuant Plate Designer.

+  Confirmthat the CT Settings are set correctly in the instrument
software. See Sections 6.A, 7.A or 8.B for additional
information.

«  Confirm the plate map has the correct Standard Curve Type
selected in the Promega PowerQuant Plate Designer.

«  Confirm that the correct Plate Map is selected during import.

. If a virtual standard curve is used, confirm that the curve is
applied to the completed analysis.

Help Tab

Help videos will not launch

Missing software components.

«  Confirm that Windows Media Player is installed on the computer.

+  DesigningHelp.wmv, ImportingHelp.wmv or
PlateMapsHelps.wmv was removed from the
Promega\PowerQuant install folder.

Uninstall and reinstall the PowerQuant® Analysis Software.

Technical Manual will not open from software button

No internet connection. The PowerQuant® System Technical
Manual #TMDO047 is available online at: www.promega.com
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11.B. The PowerQuant® Analysis Software (continued)
Symptoms Causes and Comments
System Errors

Message: “Could Not Find a Base Path” The database is missing from the Promega\PowerQuant folder.
Contact Promega Technical Services.
E-mail: genetic@promega.com

Exception Error: System.l0.FileNotFoundException One or more required files for the PowerQuant® Analysis
Software are missing.
«  Uninstall and reinstall the PowerQuant® Analysis Software.
+  Contact Promega Technical Services.
E-mail: genetic@promega.com

Import

Exception Error: Error opening file File in use by another program. Confirm that the file to be

imported is not open in another program. Inside the error

message, the text will include “because it is being used by
another process”.

Message: “Unrecognized File Extension” or Wrong or unexpected file type.

“File Retrieve Abandoned” +  Confirm that the correct export file type is selected in the
gPCR software (.txt, .csv, .xls, .xIsx) when exporting the
qPCR results file.

+  Confirm that the correct column export options are chosen
from the gPCR software.

+  Confirm that the correct DataFile Source is selected in the
‘Import’ tab.

File does not import Wrong or unexpected file type.

+  Confirm that the correct export file type is selected in the
gPCR software (.txt, .csv, .xls, .xIsx) when exporting the
qPCR results file.

«  Confirm that the correct column export options are chosen
from the qPCR software.

+  Confirm that the correct DataFile Source is selected in the
‘Import’ tab.

No sample concentration is calculated Error in sample type or plate map parameters.

+  Confirm that the correct Sample Type is selected in the plate
map using the Promega PowerQuant Plate Designer.
+  Confirm that the plate map has the correct Standard Curve
Type selected in the Promega PowerQuant Plate Designer.
+  Confirm that the correct Plate Map is selected during import.
. If a virtual standard curve is used, confirm that the curve is
applied to the completed analysis.
For support of other instruments with similar fluorescent dye capabilities, contact Promega Technical Services for more
information. E-mail: genetic@promega.com
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12.  Appendix
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2. Hudlow, W.R. et al. (2008) A quadruplex real-time qPCR assay for the simultaneous assessment of total human
DNA, human male DNA, DNA degradation and the presence of PCR inhibitors in forensic samples: A diagnostic tool
for STR typing. Forensic Sci. Int. Genet. 2, 108-25.
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12.B. Spectral Calibration Results
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Figure 96. Example dye calibration results for the PowerQuant® System on the Applied Biosystems® 7500 Real-Time
PCR System. See Sections 4.B and 4.C for instrument calibration instructions.
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12.B. Spectral Calibration Results (continued)
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Figure 97. Example dye calibration results for the PowerQuant® System on the QuantStudio™ 5 Real-Time PCR System.
See Section 4.D for instrument calibration instructions.
12.C. Preparation of Alternative Standard Curves

Although we recommend performing a four-point standard curve, you also can prepare standard curves with additional
points. See Tables 3-5 for the recommended dilution schemes for the PowerQuant® Male gDNA Standard to prepare
five-point, six-point and seven-point standard curves.

Table 3. Preparation of a 5-Point Standard Curve (Tenfold Dilutions).

Volume of PowerQuant® Dilution

DNA Concentration Volume of PowerQuant® Male gDNA Standard Buffer
50ng/l Use undiluted PowerQuant® Male gDNA Standard Opl
5ng/pl 10yl of undiluted PowerQuant® Male gDNA Standard 90l
0.5ng/pl 10pl of 5ng/pl dilution 90ul
0.05ng/ul 10yl of 0.5ng/pl dilution 90ul
0.005ng/pl 10ul of 0.05ng/pl dilution 90l
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Table 4. Preparation of a 6-Point Standard Curve (Eightfold Dilutions).

Volume of PowerQuant® Dilution

DNA Concentration Volume of PowerQuant® Male gDNA Standard Buffer
50ng/pl Use undiluted PowerQuant® Male gDNA Standard Opl
6.25ng/pl 10yl of undiluted PowerQuant® Male gDNA Standard 70ul
0.781ng/pl 10ul of 6.25ng/l dilution 70l
0.0977ng/pl 10pl of 0.781ng/pl dilution 70pl
0.0122ng/pl 10pl of 0.0977ng/pl dilution 70pl
0.0015ng/pl 10ul of 0.0122ng/pl dilution 70yl

Table 5. Preparation of a 7-Point Standard Curve (Fivefold Dilutions).

Volume of PowerQuant® Dilution

DNA Concentration Volume of PowerQuant® Male gDNA Standard Buffer
50ng/pl Use undiluted PowerQuant® Male gDNA Standard opl
10ng/l 10ul of undiluted PowerQuant® Male gDNA Standard 40ul
2ng/pl 10pl of 10ng/pl dilution 40ul
0.4ng/pl 10pl of 2ng/pl dilution 40pl
0.08ng/pl 10ul of 0.4ng/pl dilution 40pl
0.016ng/pl 10pl of 0.08ng/pl dilution 40ul
0.0032ng/pl 10pl of 0.016ng/pl dilution A0pl
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12.D. Using the PowerQuant® Analysis Tool

The PowerQuant® Analysis Tool is a Microsoft Excel® macro-enabled template. The template initially contains two visible
worksheet tabs: Home and Admin Settings. The Home worksheet includes the version number and directions to save the

template. The Admin Settings worksheet includes sections to define parameters used in calculations by the PowerQuant®
Analysis Tool and sections to define values for evaluating or calculating the following:

. standard curves (acceptable R? and slope values)

. sample quality (possible inhibition, mixture or degradation)
. DNA normalization for autosomal or Y-STR amplification based on DNA target mass, pipetting volumes and diluent
volumes

. samples that may need additional attention based on the user-defined normalization parameters

Once the Results Excel® file is exported from the Applied Biosystems® 7500 Software (Version 2.0.6 or HID Version 1.1
or 1.2) and imported into the PowerQuant® Analysis Tool, the tool calculates the [Auto]/[Y] and [Auto]/[Deg] ratios along
with the difference in C_ values (AC,) for the IPC in an unknown sample and the IPC in the closest DNA standard of the
standard curve (to monitor PCR inhibition). In addition, this tool performs calculations for normalizing the input amounts
of DNA based on the autosomal or Y target quantification values.

Notes:

1. C, value (quantification cycle) is used rather than C, (cycle threshold) as per MIQE guidelines (3).

2. The PowerQuant® Analysis Tool requires the inclusion of sample names in the Results Excel® file exported from the
Applied Biosystems® 7500 Software for these calculations.

3. Use of the PowerQuant® Analysis Software rather than the PowerQuant® Analysis Tool is recommended for data files
exported from the QuantStudio™ Design and Analysis Software.

4. Inthis section, references are made to both [Auto]/[Deg] and [Auto]/[D]. [Auto]/[D] is used in reference to the names
of the column headers in the analysis tool.

The PowerQuant® Analysis Tool can be downloaded free of charge from the Promega web site at:
www.promega.com/resources/tools/powerquant-analysis-tool/

All worksheets, except for the Results worksheet, are locked and password-protected. The Results worksheet is unlocked
and sortable.

A password is required to change values within the Admin Settings worksheet. The default password is “Admin”. For
instructions to change the password, see Section 12.E.
Note: You may print data from each worksheet.

1. Navigate to the downloaded PowerQuant® Analysis Tool, and select the icon.

Note: Opening the Microsoft Excel® software first then opening the PowerQuant® Analysis Tool allows the
PowerQuant® Analysis Tool template to be modified and overwritten. If this occurs inadvertently, download a new
copy of the PowerQuant® Analysis Tool from the Promega web site. The template will not be overwritten if the
PowerQuant® Analysis Tool is opened directly without first opening the Excel® software.
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2. Depending on the computer’s security settings, a “Security Warning Macros have been disabled” message may
appear the first time the PowerQuant® Analysis Tool is opened on the computer. If this message appears, select the
Enable Content button at the top of the screen to enable macros.

3. If the question “Do you want to make this a trusted document?” appears, select Yes.

4. The Home worksheet will appear (Figure 98). Select the Admin Settings worksheet at the bottom of the screen.

A B C D E F G H 1 4 K L M N [s] P Q R A
1 PowerQuant® Analysis Tool I M
2 Copyright Promega Corp 2014. All Rights Reserved.
3 version1.0.0  [2-Feb-15 | [ I )
4 Not for Medical Diagnostic use | ‘
5 \ >
6
7
: Promega
9
10 Import Data
il
15
16 Notes:
17 Please refer to the PowerQuant® technical manual for detailed instructions to use the tool.
18 1) Imports Excel formatted data.
19 2} Do not modify sheet names.
20 3} Use"Save As" to save your data analysis.
21 |
22 3
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40| P
41 -
W 4 b M| Home (] q il ] B

Figure 98. The Home worksheet.
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12.D. Using the PowerQuant® Analysis Tool (continued)

5. The Admin Settings worksheet will appear (Figure 99). The default value for each parameter is shown. These values
are based on the results of testing during product development. You may need to change these values based on the
results of your laboratory’s internal validation.

A password is required to change values within the Admin Settings worksheet. To change a parameter, double-click on the
cell. You will be prompted to enter the password (Figure 100).

Notes:

1. See Step 7 for a description of each parameter.

2. Forinstructions to change the password, see Section 12.E.

A B c D E F G H b K L M N o P a R s =
1 A password is needed to change values an the "Admin Settings" sheet =
2
- Instrument Target Name
4 Target Type Target Name
5 1 Autosomal Autosomal
6 i Degradation Enter the word which appears in "Target
7 IPC IPC Name" Column of the raw data
8 Y Y
9
o Standard Curve Assessment
11 Autosomal Target check if < than 099
1 R? ¥ Target check if < than 099
13| ; Deg Target check if < than 099
14
15 Autosomal Target check if </= than -3.6 | checkif >than | -3.1
16 Slope ¥ Target check if </= than -3.6 | checkif >than | -3.1
17 M check if </=than 36 | checkif >than [ 3.1
18
19
= Sample Assessment
21 Possible inhibitor IPC shift check if »/= 0.30

3 Possible

Male/Female [Auto]/[Y] ratio check if >f= 20

22 Mixture
- P““'::::i"’m [Auta]/[D] ratio cheek it >f= 20
24
25
= Normalization
27 Max Dilution Volume (pl) 200.0
23 4 B ‘Abave Max Dilution Volume Symbol "
29 Caierz=s Below Min Volume Symbol
30 Below DNA Target Mass Symbol 1
31
32
= Normalization for Autosomal STR
34 5 Sample [ Min Pipetting Volume () 10
35 reaction (ul) | Max Sample Volume (pl) 15.0
3% [DNA per reaction (ng)| Target 050
37
38
39 N rmallzallon |0I' 73' R
40 nple Min Pipetting Volume (ul) 10
41 reaction (pl) Max Sample Volume (ul) 150
a2 [DNA per reaction (ng) Target 050 r
# 4+ ¥ | Home | Admin Settings < ¥J g 0|

Figure 99. The Admin Settings worksheet.
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protected.

Enter the password to change this cell:

[ oK l | Cancel

e

Figure 100. The Admin Settings password window.
6.  Enter the appropriate password, and select OK.
Note: The default password is “Admin”.

7. Type the new value for that cell. To change other parameters in the Admin Settings worksheet, highlight the
appropriate cell and type the new value. You can define values for parameters in each of the following sections:

Target Name: In the Target Name column, enter the target name for each of the amplification targets in the Applied
Biosystems® 7500 Real-Time PCR System software (see Section 6.A or 7.A). This name must be identical to the
name of the amplification target in the Excel® file exported from the Applied Biosystems® 7500 Real-Time PCR
System. If the target names in the export file and the Admin Settings worksheet do not match, no data will appear
for that amplification target in the PowerQuant® Analysis Tool.

Standard Curve Assessment: Specify the minimum passing R? value that is acceptable to your laboratory for the
standard curve for each quantification target (autosomal, Y and degradation). The software will flag a standard
curve with an R? value that falls below the minimum passing value. Specify the upper and lower limits that are
acceptable for the slope of the standard curve for each quantification target. The PowerQuant® Analysis Tool will
flag any standard curve with slope values outside of the upper and lower limits.

Sample Assessment: In the Possible inhibitor field, specify the minimum IPC shift value at which you may expect to
encounter PCR inhibition. The IPC shift is the calculated difference in C, values for the IPC in an unknown sample
and the IPC of the closest DNA concentration in the standard curve.

In the Possible Male/Female Mixture and Possible degraded sample fields, specify the minimum [Auto]/[Y] and
[Auto]/[Deg] ratios that are indicative of a potential male/female mixture or degraded DNA sample, respectively.

These values should be determined experimentally as part of internal validation studies. The PowerQuant® Analysis
Tool will flag any DNA sample that has values that exceed the values entered for these parameters.
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12.D. Using the PowerQuant® Analysis Tool (continued)

Normalization: In the Max Dilution Volume (ul) field, specify the largest volume of diluent that you can add to a
concentrated DNA sample to try to achieve the desired final DNA concentration (e.g., the maximum tube volume or
maximum well volume on a 96-well plate).

The PowerQuant® Analysis Tool will flag DNA samples that require additional attention for normalization based on
the normalization parameters defined in the Admin Settings worksheet. Choose a character (e.g., ,*,*) to be used
as a flag for each of the parameters listed below, and enter that character in the appropriate symbol field.

This flag will indicate that the sample exceeds the indicated specifications.

+  The Above Max Dilution Volume Symbol indicates that a volume greater than the specified Max Dilution Volume
is required to dilute the specified volume of DNA sample to the desired final DNA concentration.

«  The Below Min Volume Symbol indicates that the DNA sample volume is less than the minimum volume to
pipet based on the specified dilution volume. This symbol also indicates that the volume of diluent you need to
add is less than the Min Pipetting Volume (ul) specified on the Admin sheet.

+  The Below DNA Target Mass Symbol indicates that the DNA concentration determined using the autosomal or
Y target (for the Autosomal or Y Normalization worksheets, respectively) is too low to achieve the specified
target DNA mass (in ng), even when using the maximum volume of DNA sample.

Normalization for Autosomal STR: The PowerQuant® Analysis Tool uses the values defined in this section and the
autosomal DNA concentration for a DNA sample to determine the volume of undiluted DNA required to achieve
the target mass in an autosomal STR amplification reaction. If a DNA sample is too concentrated, the user-defined
values are used to calculate the sample dilution needed to achieve the target mass of DNA. The software will flag
any sample that does not reach the target mass of DNA based on the maximum sample volume.

In the Min Pipetting Volume (ul) field, specify the minimum volume of undiluted DNA sample that can be added to
the autosomal STR amplification reaction. This field also indicates the minimum volume of diluent that you can use
before the Below Min Volume Symbol appears. This volume is used to determine the volume of sample to add to the
reaction after dilution if a dilution step is necessary to reach the desired target mass of DNA to be amplified.

In the Max Sample Volume (yl) field, specify the maximum volume of undiluted DNA sample that can be added to
the autosomal STR amplification reaction. This volume is used to calculate Diluent to Add to Reaction (ul) for a DNA
sample that does not require dilution prior to autosomal STR amplification reaction assembly as well as Filler Diluent
to Add to Reaction (ul) for a sample that does require dilution.

In the DNA per reaction (ng) field, specify the desired mass (in ng) of DNA to be amplified.
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Normalization for Y-STR: The PowerQuant® Analysis Tool uses the values defined in this section and the male DNA
concentration (Y target) for a DNA sample to determine the volume of undiluted DNA required to achieve the target
mass in a Y-STR amplification reaction. If a DNA sample is too concentrated, the user-defined values are used to
calculate the sample dilution needed to achieve the target mass of DNA. The software will flag any sample that
does not reach the target mass of DNA based on the maximum sample volume.

In the Min Pipetting Volume (pl) field, specify the minimum volume of undiluted DNA sample that can be added to
the Y-STR amplification reaction. This field also indicates the minimum volume of diluent that you can use before the
Below Min Volume Symbol appears. This volume is used to determine the volume of sample to add to the reaction
after dilution if a dilution is necessary to reach the desired target mass of DNA to be amplified.

In the Max Sample Volume (yl) field, specify the maximum volume of undiluted DNA sample that can be added to
the Y-STR amplification reaction. This volume also is used to calculate Diluent to Add to Reaction (ul) for a DNA
sample that does not require dilution prior to Y-STR amplification reaction assembly as well as Filler Diluent to Add
to Reaction (ul) for a sample that does require dilution.

In the DNA per reaction (ng) field, specify the desired mass (in ng) of DNA to be amplified.

Note: To save any changes made to the Admin Settings parameters, save a copy of the PowerQuant® Analysis Tool
as an Excel® macro-enabled template (.xItm file). This template can be saved as a read only file to prevent others
from making changes to the template.

8.  Return to the Home worksheet, and select the Import Data button.

9.  Browse to the .xls file exported from the Applied Biosystems® 7500 Real-Time PCR System software in Section 6.D
or 7.D, highlight the file and select OK.

The following new worksheets are created, with tabs for each worksheet at the bottom of the template.

Standards: The Standards worksheet displays the standard curve results for each target (e.g., R? value, slope,
Y-intercept and efficiency) and indicates whether the R? value and slope meet the criteria defined on the Admin
Settings worksheet. If the R value is at or above the R? threshold set on the Admin Settings worksheet, the
PowerQuant® Analysis Tool displays “At or Above”. If the R? value falls below the Rthreshold, the PowerQuant®
Analysis Tool displays “Below”. If the slope is within the range set on the Admin Settings worksheet, the
PowerQuant® Analysis Tool displays “Within". If the slope is outside of this range, the PowerQuant® Analysis Tool
displays “Outside”. The R? value and slope values also are displayed. This worksheet includes a table with the
observed C_ value for each target at each DNA standard concentration on the standard curve (Figure 101). This
worksheet also includes the Threshold set from Admin sheet table. For more information about how the slope and
R? value can be used to evaluate the standard curve, see Section 10.
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12.D. Using the PowerQuant® Analysis Tool (continued)

35,2003 |34.5221]35.5752] 20, R 0.999 0.997 1.000
30,5430 | 30.3509] 30,5874 Slope -3.43 =337 344
0.0800 30,2623 |30.4830]30.2435] 20.06 Intercept 26.63 2668 26.89
> 25,2913 |23 '\ﬂ"l”‘\ 162 Efficlaney 95,665 98.18% 95.40%
] 25,6772 | 25.6051]25. 7601
9 210358 | 209562 21.1166|
10 20.7226 Iil-WlGI 21.1636]
11
12
13
14
15
16
17
18
13
20
n
22
23
24
25
26
27
8
%
30
3
32
33
3

An AB

a8 | -
e v n] Home SNAERETSEESRGES

BN

Figure 101. The Standards worksheet.
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Standard Curves: The Standard Curves worksheet displays a plot of C, value versus DNA concentration (ng/pl) for
each quantification target and the equation for the line of best fit (Figure 102).
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15
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Figure 102. The Standard Curves worksheet.

Results: The Results worksheet (Figure 103) displays the data output sorted by well position. The Instrument Target
Name and Sample Assessment settings from the Admin Settings worksheet are displayed at the top of page. The
DNA concentration and C_ value for each target are displayed in individual columns. The DNA concentrations and C,
values are imported from the Applied Biosystems® 7500 software.

The IPC C value for the DNA standard with the closest DNA concentration is displayed for each sample in the Closest
IPC column. The difference in C values for the IPC of the closest DNA standard and the IPC of the DNA sample is
displayed in the IPC Shift column. The IPC Threshold column displays either “At or Above” or “Below” based on the
IPC Shift value for the sample and the IPC Shift value set in the Sample Assessment section of the Admin Settings
worksheet (Figure 99).

The ratio of autosomal DNA concentration and male DNA concentration is calculated and displayed in the [Auto]/[Y]
column. The [Auto]/[Y] Threshold column displays either “At or Above” or “Below” based on the [Auto]/[Y] ratio for
the sample and the [Auto]/[Y] ratio set for the Possible Male/Female Mixture field in the Sample Assessment section
of the Admin Settings worksheet.
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12.D. Using the PowerQuant® Analysis Tool (continued)

The ratio of autosomal DNA concentration and degradation target DNA concentration is calculated and displayed in

the [Auto]/[D] column. If no value is displayed in the [Deg] column for a sample, then the [Auto]/[D] column will
display “Undetermined”. The [Auto]/[D] Threshold column displays either “At or Above” or “Below” based on the

[Auto]/[Deg] ratio for the sample and the [Auto]/[Deg] ratio set for the Possible degraded sample field in the Sample

Assessment section of the Admin Settings worksheet. The Results worksheet is not locked and is sortable by

column.
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Figure 103. The Results worksheet.

Results with Averages: The Results with Averages worksheet (Figure 104) contains output results sorted

alphabetically by sample name, with averages calculated for replicate samples (i.e., samples with the same sample

name). Data for the standards are not displayed. The Instrument Target Name and Sample Assessment settings
from the Admin Settings worksheet are displayed at the top of page. The DNA concentration for each target is
displayed in an individual column.

The IPC C_ value for the sample is displayed. The difference in C, values for the IPC of the closest DNA standard

and the IPC of the DNA sample is displayed in the IPC Shift column. The IPC Threshold column displays either “At or

Above” or “Below” based on the IPC Shift value for the sample and the IPC Shift value set in the Sample Assess-
ment section of the Admin Settings worksheet.
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The ratio of autosomal DNA concentration and male DNA concentration is calculated and displayed in the [Auto]/[Y]
column. The [Auto]/[Y] Threshold column displays either “At or Above” or “Below” based on the [Auto]/[Y] ratio for
the sample and the [Auto]/[Y] ratio set for the Possible Male/Female Mixture field in the Sample Assessment
section of the Admin Settings worksheet.

Figure 104. The Results with Averages worksheet.

The ratio of autosomal DNA concentration and degradation target DNA concentration is calculated and displayed in
the [Auto]/[D] column. If no value is displayed in the [Deg] column for a sample, then the [Auto]/[D] column will display
“Undetermined”. The [Auto)/[D] Threshold column displays either “At or Above” or “Below” based on the [Auto]/[Deg]
ratio for the sample and the [Auto]/[Deg] ratio set for the Possible degraded sample field in the Sample Assessment
section of the Admin Settings worksheet. The Results with Averages worksheet is locked and is not sortable.

All values for individual wells displayed on the Results with Averages worksheet are identical to those on the
Results worksheet.
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12.D. Using the PowerQuant® Analysis Tool (continued)

Autosomal Normalization: The Autosomal Normalization worksheet (Figure 105) contains the output normalization
parameters for each DNA sample based on the DNA concentration determined using the autosomal target for that
sample and the autosomal normalization parameters set in the Admin Settings worksheet. If multiple DNA
quantification results are available for a sample, these values are displayed for individual replicates and for the
average autosomal quantification result for each set of replicates. The Normalization for Autosomal STR and
Normalization settings from the Admin Settings worksheet are displayed at the top of page.

The Autosomal Normalization worksheet displays the sample name and well position of the DNA sample in the
quantification plate. The Sample Concentration (ng/pl) column displays the DNA concentration of the sample based
on the quantification results from the autosomal target.

The next two columns apply to samples that do not require dilution prior to STR amplification reaction assembly.
These columns will be blank for samples that require dilution prior to autosomal STR amplification reaction assembly.

«  The Sample to Add to Reaction (pl) column displays the volume of undiluted DNA to be added directly to the
autosomal STR amplification reaction to achieve the desired target DNA mass (in ng).

+  The Diluent to Add to Reaction (ul) column displays the difference in volume between the Max Sample Volume (pl)
and the Sample to Add to Reaction (pl) volume. This value represents the volume of diluent to add to the reaction.

The next four columns apply to samples that require dilution prior to autosomal STR amplification reaction assembly.
These columns will be blank for samples that do not require dilution prior to reaction assembly. Using the volumes
indicated in this section, dilute the high-concentration DNA samples in a separate tube or plate so that the desired
target DNA mass (in ng) can be added to the autosomal STR amplification reaction.

«  The name of the column to the right of the Diluent to Add to Reaction (ul) column is based on the value
entered as the Min Pipetting Volume (ul) on the Admin Settings worksheet. For example, if the Min Pipetting
Volume (pl) value was set to 1.0, the name of the column is Diluent to Add per 1.0 yl Sample (ul). This column
displays the volume of diluent to add to the minimum volume (e.g., 1.0pl) of DNA sample when diluting these
DNA samples.

+  The Max/Min Dilution Volume Warning column displays the appropriate character entered on the Admin Settings
worksheet if the diluent volume required to dilute the specified volume of DNA sample to the desired final DNA
concentration exceeds the specified Max Dilution Volume or if the diluent volume is less than the Min Pipetting
Volume.

+  The Diluted Sample to Add to Reaction (l) column displays the volume of diluted DNA to add to the autosomal
STR amplification reaction. This value is the Min Pipetting Volume (ul) set on the Admin Settings worksheet.

+  The Filler Diluent to Add to Reaction (ul) column displays the difference in volume between the Max Sample
Volume (pl) and the Diluted Sample to Add to Reaction (pl) volume. This value represents the volume of diluent
to add to the reaction.

The DNA template (ng) column displays the target mass of DNA for the autosomal STR amplification reaction
based on the volumes and dilution steps specified in the Autosomal Normalization worksheet for that sample.
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The Below DNA Target Mass Warning column displays the character entered on the Admin Settings worksheet to
indicate that the DNA concentration determined using the autosomal target is too low to meet the specified target
mass of DNA (in ng), even when using the maximum volume of DNA sample.
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Figure 105. The Autosomal Normalization worksheet.
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12.D. Using the PowerQuant® Analysis Tool (continued)

Y Normalization: The Y Normalization worksheet (Figure 106) contains the output normalization parameters for
each DNA sample based on the male DNA concentration determined using the Y target for that sample and the Y
normalization parameters set in the Admin Settings worksheet. If multiple quantification results are available for a
sample, these values are displayed for individual replicates and for the average male quantification result for each
set of replicates. The Normalization for Y-STR and Normalization settings from the Admin Settings worksheet are
displayed at the top of page.

The Y Normalization worksheet displays the sample name and well position of the DNA sample in the
quantification plate. The Sample Concentration (ng/pl) column displays the DNA concentration of the sample based
on the quantification results from the Y target.

The next two columns apply to samples that do not require dilution prior to STR amplification reaction assembly.
These columns will be blank for samples that require dilution prior to Y-STR amplification reaction assembly.

«  The Sample to Add to Reaction (pl) column displays the volume of undiluted DNA to be added directly to the
Y-STR amplification reaction to achieve the desired target DNA mass (in ng).

«  The Diluent to Add to Reaction (pl) column displays the difference in volume between the Max Sample Volume
(ul) and the Sample to Add to Reaction (ul) volume. This value represents the volume of diluent to add to the
Y-STR reaction.

The next four columns apply to samples that require dilution prior to Y-STR amplification reaction assembly.
These columns will be blank for samples that do not require dilution prior to reaction assembly. Using the volumes
indicated in this section, dilute the high-concentration DNA samples in a separate tube or plate so that the desired
target DNA mass (in ng) can be added to the Y-STR amplification reaction.

«  The name of the column to the right of the Diluent to Add to Reaction (ul) column is based on the value
entered as the Min Pipetting Volume (ul) on the Admin Settings worksheet. For example, if the Min Pipetting
Volume (pl) value was set to 1.0, the name of the column is Diluent to Add per 1.0 ul Sample (ul). This column
displays the volume of diluent to add to the minimum volume (e.g., 1.0pl) of DNA sample when diluting these
DNA samples.

+  The Max/Min Dilution Volume Warning column displays the appropriate character entered on the Admin Settings
worksheet if the diluent volume required to dilute the specified volume of DNA sample to the desired final DNA
concentration exceeds the specified Max Dilution Volume or if the diluent volume is less than the Min Pipetting
Volume.

«  The Diluted Sample to Add to Reaction (ul) column displays the volume of diluted DNA to add to the Y-STR
amplification reaction. This value is the Min Pipetting Volume (ul) set on the Admin Settings worksheet.

+  The Filler Diluent to Add to Reaction (ul) column displays the difference in volume between the Max Sample
Volume (pl) and the Diluted Sample to Add to Reaction (pl) volume. This value represents the volume of diluent
to add to the reaction.

The DNA template (ng) column displays the target mass of DNA for the Y-STR amplification reaction based on the
volumes and dilution steps specified in the Y Normalization worksheet for that sample.

The Below DNA Target Mass Warning column displays the character entered on the Admin Settings worksheet to
indicate that the DNA concentration determined using the Y target is too low to meet the specified target mass of
DNA (in ng), even when using the maximum DNA sample volume.
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AS Unknown 1 0.1216 4.1 10.9

12 k i 0.1203 4.2 10.8

E6 Unknown 10 0.0250 15.0 0.0
F6 Unknown 10 0.0267 15.0 0.0
Average| 10 0.0258 15.0 0.0
G6 Unknown 11 0.0027 15.0 0.0
H6 I Unknown 11 0.0024 15.0 0.0
Average| Unknown 11 0.0025 15.0 0.0
A7 Unknown 12 0.1693 3.0 12.0
B7 Unknown 12 0.1772 2.8 12.2
c7 Unknown 12 0.1659 3.0 12.0
D7 Unknown 12 0.1655 3.0 12.0
Average| Unknown 12 0.1694 3.0 120
E7 Unknown 13 0.0173 15.0 0.0

F7 Unknown 13 0.0189 15.0 0.0
G7 Unknown 13 0.0200 15.0 0.0
H7 Unknown 13 0.0183 15.0 0.0
Average| Unknown 13 0.0186 15.0 0.0
A8 Unknown 14 0.0021 15.0 0.0
BS Unknown 14 0.0015 15.0 0.0
c8 Unknown 14 0.0026 15.0 0.0
D8 Unknown 14 0.0013 15.0 0.0

g k 14 0.0019 15.0 0.0

A9 Unknown 15 0.1504 33 1.7
:E] Unknown 15 0.1601 3.1 119
ca Unknown 15 0.1713 29 121
D9 Unknown 15 0.1768 2.8 12.2
Average| Unknown 15 0.1646 3.0 12.0
£9 Unknown 16 0.0206 15.0 0.0
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Figure 106. The Y Normalization worksheet.

Raw Data: The Raw Data worksheet contains the imported raw data spreadsheet (image not shown).

1.
2.

Save the file by selecting Save As from the File menu. Save the file as an .xIsx file to a known location on your computer.

The window shown in Figure 107 will appear. Select Yes.

[ Microsoft Excel

|

The following features cannot be saved in macro-free workbooks:

o .
To save a file with these features, dick No, and then choose a macro-enabled file type in the File Type list.
To continue saving as a macro-free workbock, dlick Yes,

Lt ) [0 | [ tep |

Figure 107. Saving the file as a macro-free workbook.
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12.E. Interpretation of PowerQuant® Data Using the PowerQuant® Analysis Tool

In addition to the concentrations of autosomal and male DNA used to normalize DNA samples for STR amplification, the
PowerQuant® System yields information that can be used to evaluate amplification performance, detect PCR inhibitors in
the amplification reaction, detect the presence of male and female DNA mixtures and evaluate the degree of DNA
degradation.

Note: [Auto]/[Y] and [Auto]/[D] ratios may not be reliable in samples with low DNA concentrations (e.g., less than 1pg/pl)
due to stochastic effects.

Both the 7500 Applied Biosystems® Real-Time PCR System Software (see Section 6.C or 7.C) and the PowerQuant® Analysis
Tool (see Section 12.D) perform a linear regression to the standard dilution series data and calculate the equation for the line
of best fit (the standard curve). The equation is in the form of y = mx + b, where x = log concentration and y = C,. The R? value
is a measure of the fit of the data points to the regressed line. The slope (m in the equation) is an indication of the PCR
efficiency. A slope of -3.3 indicates 100% PCR efficiency (i.e., the number of copies of amplification product is doubled at
each cycle). The Y-intercept (b in the equation) is defined as the y value (C,) when x (log concentration) equals 0. Therefore,
b corresponds to the C_ value for a sample with a concentration of 1ng/pl [log, (1) = 1.

In general, the standard curve for each target (autosomal, Y and degradation) has an average slope (m) in the range of
-3.1to -3.6 and an R? value >0.990. See Section 11 for more information about troubleshooting standard curves that fall
out of these ranges. We recommend tracking and evaluating Y-intercept values for any significant changes from run to
run.

Internal PCR Control

Amplification performance for the IPC can be used to evaluate overall performance of a PowerQuant® amplification reaction
or detect PCR inhibitors in the DNA sample. IPC data analyzed using the PowerQuant® Analysis Tool can be interpreted as
follows:

+  If a sample yields no detectable amplification for the autosomal, Y and degradation targets but has an IPC amplification
curve that crossed the amplification threshold without an IPC shift greater than that specified on the Admin Settings
worksheet, then insufficient DNA template was added to the PowerQuant® amplification reaction.

+  If a sample has an IPC Shift value greater than the value specified in the Admin Settings worksheet or if the
C, value for the IPC is undetermined (regardless of detectable amplification for the autosomal, Y and degradation
quantification targets), then this indicates that a PCR inhibitor may be present in the amplification reaction. Repeat
the DNA purification if necessary.

+  If asample has an IPC Shift value greater than the value specified in the Admin Settings worksheet and the [Auto]/[D]
ratio is less than the ratio specified on the Admin Settings worksheet, then the sample likely contains a PCR inhibitor
but the DNA is not likely degraded. Repeat the DNA purification if necessary.

+  If asample has an IPC Shift value greater than the value specified in the Admin Settings worksheet and the [Auto]/[D]
ratio is greater than the ratio specified on the Admin Settings worksheet, then the sample likely contains a PCR
inhibitor and the DNA is possibly degraded. Repeat the DNA purification if necessary.

Note: The IPC is the longest target in the PowerQuant® System and therefore is more susceptible to inhibition relative
to the shorter autosomal and Y targets. The degradation target is long, and amplification performance also may be
affected by inhibitors.

140 Promega Corporation - 2800 Woods Hollow Road - Madison, Wl 53711-5399 USA - Toll Free in USA 800-356-9526 - 608-274-4330 - Fax 608-277-2516
TMDO047 - Revised 8/22 www.promega.com



O

Promega

[Auto]/[Y] Ratio

The [Auto]/[Y] ratio can be used to evaluate whether a sample includes a male/female DNA mixture. The results from the
[Auto]/[Y] calculations performed by the PowerQuant® Analysis Tool may be interpreted as follows:

If a sample has no value for the [Auto]/[Y] ratio, then no male DNA was detected.

If a sample has an [Auto]/[Y] ratio less than the value specified in the Admin Settings worksheet, then the sample
may contain male DNA only or low levels of female DNA.

If a sample has an [Auto]/[Y] ratio greater than the value specified in the Admin Settings worksheet, then the sample
contains a possible mixture of male and female DNA.

[Auto]/[D] Ratio

The [Auto]/[D] ratio can be used to evaluate whether a sample was degraded. The results from the [Auto]/[D] calculations
performed by the PowerQuant® Analysis Tool may be interpreted as follows:

If a sample has an [Auto]/[D] ratio less than the value specified in the Admin Settings worksheet, then the DNA in the
sample is not likely degraded, regardless of the value in the IPC Shift column.

If a sample has an [Auto]/[D] ratio greater than the value specified in the Admin Settings worksheet and the value for
the IPC Shift is less than the value specified in the Admin Settings worksheet, then the DNA in the sample is likely
degraded but the sample does not contain PCR inhibitors.

If a sample has an [Auto]/[D] ratio and IPC Shift value greater than the values specified in the Admin Settings
worksheet then this sample likely contains PCR inhibitors and may or may not contain degraded DNA.

If a sample has an [Auto]/[D] ratio of “Undetermined” and the IPC Shift value is less than the value specified in the
Admin Settings worksheet, then the DNA in the sample is likely severely degraded but the sample does not contain
PCR inhibitors.

If a sample has an [Auto]/[D] ratio of “Undetermined” and the IPC Shift value is greater than the value specified in the
Admin Settings worksheet, then the sample likely contains PCR inhibitors and the DNA may be degraded.
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12.F. Changing the Password in the PowerQuant® Analysis Tool

Settings on the Admin Settings worksheet of the PowerQuant® Analysis Tool are protected. The default password is
“Admin”. Instructions to change the password are provided below.

1. Navigate to the Admin Settings worksheet in the PowerQuant® Analysis Tool.

2. Unprotect the Admin Settings worksheet.
a. Select Review in the toolbar.
b. Select Unprotect Sheet in the toolbar.
c. The ‘Unprotect Sheet’' dialog box appears.
d. Enter “Admin Admin” for the password.

3. Select Review from the toolbar.

4. Select Allow Users to Edit Ranges.
a. Inthe ‘Allow Users to Edit Ranges’ window that appears, ensure “AdminCells” is highlighted, and select Modify.
b. Select Password.
c. Enter the desired password.

5. Select OK for all dialog boxes until you are returned to the Admin Settings worksheet.

6.  Reprotect the Admin Settings worksheet.
a. Select Review in the toolbar.
b. Select Protect Sheet in the toolbar.

c. The Protect Sheet’ dialog box appears. Ensure that the “Protect worksheet and contents of locked cells” box is
checked. Under “Allow all users of this worksheet to:” ensure that the boxes for “Select locked cells” and “Select
unlocked cells” are checked.

d. Select OK.
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12.G. Related Products
STR Systems

Product Size Cat.#
PowerPlex® Fusion 6C System 50 (or 100 direct-amp) reactions DC2705
200 (or 400 direct-amp) reactions DC2720
800 (1,600 direct-amp) reactions DC2780
PowerPlex® Fusion System 200 reactions DC2402
800 reactions DC2408
PowerPlex® Y23 System 50 reactions DC2305
200 reactions DC2320
PowerPlex® 21 System 200 reactions DC8902
4 x 200 reactions DC8942
PowerPlex® 18D System 200 reactions DC1802
800 reactions DC1808
PowerPlex® ESX 16 Fast System 100 reactions DC1611
400 reactions DC1610
PowerPlex® ESX 17 Fast System 100 reactions DC1711
400 reactions DC1710
PowerPlex® ESI 16 Fast System 100 reactions DC1621
400 reactions DC1620
PowerPlex® ESI 17 Fast System 100 reactions DC1721
400 reactions DC1720
PowerPlex® 16 HS System 100 reactions DC2101
400 reactions DC2100
PowerPlex® CS7 System 100 reactions DC6613

Not for Medical Diagnostic Use.

12.H. Summary of Changes

The following changes were made to the 8/22 revision of this document.
1. Corrected System Requirements in Section 9.B.

2 Revised Installation information in Section 11.B.

3.  Updated cover image and document font.
4

Made general formatting updates.
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@Dye compounds in this product are sold under license from Biosearch Technologies, Inc., and protected by U.S. and worldwide patents either issued or in
application. The license does not include rights for human IVD use.

®U.S. Pat. No. 6,242,235, Australian Pat. No. 761757, Canadian Pat. No. 2,335,153, Chinese Pat. No. ZL99808861.7, Hong Kong Pat. No. HK 1040262, Japanese
Pat. No. 3673175, European Pat. No. 1088060 and other patents pending.

© 2015-2022 Promega Corporation. All Rights Reserved.
PowerPlex and PowerQuant are registered trademarks of Promega Corporation.

Applied Biosystems and MicroAmp are registered trademarks of Applied Biosystems. CAL Fluor and Quasar are registered trademarks of Biosearch Technologies,
Inc. Excel and Microsoft are registered trademarks of Microsoft Corporation. ROX is a trademark of Applera Corporation. TagMan is a registered trademark of
Roche Molecular Systems, Inc.

Products may be covered by pending or issued patents or may have certain limitations. Please visit our Web site for more information.
All prices and specifications are subject to change without prior notice.

Product claims are subject to change. Please contact Promega Technical Services or access the Promega online catalog for the most up-to-date information on
Promega products.
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