June 2018

Investigator® Quantiplex®
HYres Kit Handbook

For quantification of human and male DNA in
forensic samples

— Sample to Insight QIAGE




Contents

Kit CONTENTS. ..o 4
SHOTTGE ettt ettt e 5
INENAEA USE ...t 5
Safety INFOrMOIION ... .o.viiiii e 6
QUAITY CONIIOL. ..ttt 6
INEFOAUCHON L.t 7
Principle and procedure .............cccoiiiiiiiiiiiii e 7
Description of protocols.........c..eoiviiiiiiiiiiiicie e 12
Equipment and Reagents to Be Supplied by User...........cccooiiiiiiiiiiii 12
IMPOIANT NOTES ...ttt 13
Selecting kits and protocols .............oooiiiiiiiiiiii e 13
ContamiNGHON FISKS ....c..eiiiiiiiiiie e 14
CONITOIS ettt 14
Protocol: Quantification of DNA Using the Rotor-Gene Q).............ccveevviioiiiiiiiieeiceei, 15
DAtA GNGIYSIS .ttt 27
Protocol: Quantification of DNA Using the Applied Biosystems 7500 Real-Time PCR System
for Human 1dentification ..........oouiiiiiii i 43
DAtA GNGIYSIS .ttt 55

Protocol: Quantification of DNA Using the Applied Biosystems 7500 and 7500 Fast

Real-Time PCR SySIEM........oiiuiiiiiiiiiii et 59
DAt ANQIYSIS ..ttt 67
Interpretation of RESUNS..........oiiiiiiiii i 73

Investigator Quantiplex HYres Kit Handbook 06/2018



Troubleshooting GUIde .........cuiiiiiiiii e 76

REFEIENCES ...ttt 80
Appendix: Alternative Standard CUMVeS .........c..iieiiiiiiieiiieeece e 81
Ordering INFOrMAtON ..........iiiiiiiiii e 82

Investigator Quantiplex HYres Kit Handbook 06/2018



Kit Contents

Investigator Quantiplex HYres Kit (200)
Catalog no. 387116
Number of 20 pl reactions 200
Reaction Mix YQ 1x1.8ml
Primer Mix IC YQ 1x1.8ml
Male Control DNA M1 (50 ng/l) 0.2 ml
QuantiTect® Nucleic Acid Dilution Buffer 1 vial

Quick-Start Protocol

1
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Storage

Store the reagents between +2 and +8°C. Avoid freezing these kit components. The QuantiTect
Nucleic Acid Dilution Buffer may also be stored at -30°C to —15°C, if desired. Avoid repeated
freezing and thawing. Primer Mix IC YQ must be stored protected from light. DNA samples should
be stored separately from PCR reagents. Under these conditions, the components are stable until

the expiration date indicated on the kit.

Intended Use

The Investigator Quantiplex HYres Kit is intended for molecular biology applications in
forensic, human identity and paternity testing. This product is not intended for the diagnosis,

prevention or treatment of a disease.

All due care and attention should be exercised in the handling of the products. We recommend
that all users of QIAGEN products adhere to the NIH guidelines that have been developed for

recombinant DNA experiments, or to other applicable guidelines.
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Safety Information

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

and kit component.

Quality Control

In accordance with QIAGEN's ISO-certified Quality Management System, each lot of
Investigator Quantiplex HYres Kits is tested against predetermined specifications to ensure

consistent product quality.
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Introduction

Human identification is commonly based on the analysis of short tandem repeats (STRs), single
nucleotide polymorphisms (SNPs), or deletion insertion polymorphisms (DIPs), depending on
the demands of an examination or on the sample quality. These multiplex assays used for

human identification are complex systems that require a defined range of template input.

The Investigator Quantiplex product line consists of the Investigator Quantiplex Kit, which is
for total human genomic DNA quantification, and the Investigator Quantiplex HYres Kit, which
is for the quantification of human genomic and male DNA in a sample using quantitative real-
time PCR. Both kits are designed to confirm whether a sample contains sufficient DNA to enable
DNA fingerprinting analysis (such as STR, DIP, or SNP analysis). Furthermore, the kits may
help in establishing if a sample contains inhibitors that may interfere with such applications,

thus necessitating further sample purification.
Principle and procedure

The Investigator Quantiplex HYres Kit is a ready-to-use system for the defection of human and male
DNA using quantitative real-time PCR. The kit provides fast and accurate quantification of human

DNA in forensic database and casework samples.

The kit contains reagents and a DNA polymerase for specific amplification of 4NS1C®, which
is a 146 bp proprietary region present on several autosomes of the human genome (patent
pending), and for detection of the specific PCR products on the Rotor-Gene® Q realtime PCR
cycler or Applied Biosystems® 7500 Real-Time PCR Systems. The human quantification target
region was selected in order to give high sensitivity with high reliability within different
individuals and populations. This target region was validated in an external study by a number
of forensic laboratories. They analyzed the conservation of its copy number in the human
population. A quantitative realtime PCR was run to compare a human specific single-copy and

the Investigator Quantiplex HYres multi-copy target. The ACr for the two fargets was
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comparable in different populations and between male and female DNA samples,
demonstrating the conservation of the target copy number across gender and ethnic groups.
The human quantification target region is defected using the green channel on the Rotor-

Gene Q or the FAM™ dye channel on Applied Biosystems instruments.

The target region for male DNA quantification was selected in order to give high sensitivity
with high reliability within different individuals and populations and in the presence of mixed
DNA samples. This target region was also validated in an external study by a number of
forensic laboratories where the conservation of its copy number in the human population was
analyzed. Again, a quantitative realtime PCR was run to compare a human specific
single-copy and the Investigator Quantiplex HYres male multicopy target. The ACr for the two
targets was comparable in different populations and no signal could be detected for female
DNA samples, demonstrating the conservation of the target copy number across ethnic groups
and the specificity for the Y-chromosome. The male quantification target region is detected as
a 129 bp fragment using the red channel on the Rotor-Gene Q or the Cy5™ dye channel on

Applied Biosystems instruments.

In addition, the Investigator Quantiplex HYres Kit contains a balanced internal amplification
control that is used to test successful amplification and identify the presence of PCR inhibitors.
This heterologous amplification system is detected as a 200 bp internal control (IC) in the
yellow channel on the Rotor-Gene Q or in the VIC® dye channel on Applied Biosystems

instruments.

Detection of amplification is performed using Scorpions® primers and a novel, fast PCR
chemistry. Scorpions primers are bifunctional molecules containing a PCR primer covalently
linked to a probe (Figure 1). The fluorophore in this probe interacts with a quencher, also
incorporated into the probe, which reduces fluorescence. During PCR, when the probe binds
to the PCR products, the fluorophore and quencher become separated. This leads to an

increase in fluorescence in the reaction tube.
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Scorpions primers are well known for their rapid hybridization fo the target sequence, via the
intframolecular reaction (Whitcombe, 1999). The reaction chemistry was carefully optimized
to further support the rapid mechanism.
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Figure 1. Scorpions primers and their function.
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Internal control

The Internal Control (IC) is amplified and detected in the yellow channel on the Rotor-Gene Q
or in the VIC dye channel on Applied Biosystems instruments. The fluorophore can be detected
with the existing VIC calibration. The IC is designed to be more sensitive to inhibitors than the
human and the male quantification targets. The comparison of the Cr values of the IC system
for DNA standards with the Cr values of the IC system for unknown samples may provide an
indication of potential inhibition of the reaction in the unknown samples. Therefore, even if the
IC system reports the presence of inhibitors in the sample, the DNA quantification will typically
provide a reliable result. The presence of inhibitors in the sample may affect the downstream

application and must be considered.

Positive amplification of the IC system will generate a Cr value of approximately 31.* A variation
of £1 in the Cr values of the IC system for the standard curve samples can be expected. Using

large amounts of human DNA (>150 ng/reaction) can give a higher Cr value for the IC system.

Laboratory validation with relevant inhibitors should be performed to determine criteria for

detecting inhibition.

Reaction Mix YQ

Reaction Mix YQ contains a uniquely formulated DNA polymerase and reaction buffer. The
novel PCR chemistry and enzyme, which were specifically developed for human identification,
enable high sensitivity and speed. The newly formulated enzyme and reaction buffer blend is

particularly suited to support the fast Scorpions primer reaction.

Furthermore, the specially developed PCR buffer contains the additive Q—Bond®, which allows

short cycling times on standard cyclers and on fast cyclers with rapid ramping rates. Q-Bond
increases the affinity of the DNA polymerase for short, single-stranded DNA, reducing the time

required for primer/probe annealing to a few seconds. In addition, the unique composition of

* This value may vary depending on the instrument used.
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the buffer supports the melting behavior of DNA, enabling short denaturation and

annealing/extension times.

The Reaction Mix YQ is also based on the unique QIAGEN PCR buffer system. The buffer
contains a balanced combination of KCI and NH4Cl, which promotes a high ratio of specific
to nonspecific primer binding during the annealing step of each PCR cycle. This creates

stringent primer annealing conditions, leading to increased PCR specificity.

Control DNA and standard curve

DNA quantification standards are critical for accurate analysis. Fourfold dilution series with
7 concentration points in the standard curve for each assay are recommended. The Control
DNA contains pooled male DNA at a concentration of 50 ng/pl. To ensure pipetting accuracy,
the minimum input volume of DNA for dilutions should be 5 pl. The standard curve is designed
to be easily set up using a convenient 1:4 dilution series. If using QuantiTect Nucleic Acid
Dilution Buffer to dilute the Male Control DNA M1, the dilutions are stable for at least 1 week
at +2 to +8°C.

Important: Male Control DNA M1 is optimized for use with the Investigator Quantiplex HYres
Kit.

Templates for routine work

In order to streamline the instrument setup and the analysis of the results on the Rotor-Gene Q,
Applied Biosystems 7500 Real-Time PCR System for Human Identification, and Applied
Biosystems 7500 and 7500 Fast Real-Time PCR Systems, QIAGEN has developed a set of
template files (Table 1). These templates can be downloaded from the “Resources” tab at

www.giagen.com/QuantiplexHYres.
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Table 1. Template files available for the Rotor-Gene Q

Template file Purpose
Investigator Quantiplex HYres Kit Cycling Preset cycling protocol
Investigator Quantiplex HYres Kit Sample Sample name, sample type and concentration for

standard curves, and internal control

Investigator Quantiplex HYres Kit Analysis Settings for Cy settings
the Yellow Channel

Description of protocols
Protocols for 4 different cyclers are provided in this handbook.

® Rotor-Gene Q
e Applied Biosystems 7500 Real-Time PCR System for Human Identification
e Applied Biosystems 7500 and 7500 Fast Real-Time PCR Systems

Equipment and Reagents to Be Supplied by User

When working with chemicals, always wear a suvitable lab coat, disposable gloves, and
protfective goggles. For more information, consult the appropriate safety data sheets (SDSs),

available from the product supplier.

® Pipets and pipet tips
® Nuclease-free (RNase/DNase free) consumables: special care should be taken to avoid

nuclease contamination of all reagents and consumables used to set up PCR for sensitive
detection of human DNA

e Cooling device or ice
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e Realtime thermal cycler (Rotor-Gene Q, Applied Biosystems 7500 Real-Time PCR System
for Human Identification, or Applied Biosystems 7500 or 7500 Fast Real-Time PCR
Systems)

e PCR tubes or plates (use thin-walled PCR tubes or plates recommended by the

manufacturer of your thermal cycler)

® For the Rotor-Gene Q: Strip Tubes and Caps, 0.1 ml (cat. no. 981103 or 981106) are
recommended.
PCR Tubes, 0.2 ml (cat. no. 981005 or 981008) and the Rotor-Disc 100 can also be

used.

Important Notes

Selecting kits and protocols

This handbook contains protocols and recommendations for DNA quantification using the
instruments listed in Table 2. Realtime cyclers other than the ones listed have not been
validated by QIAGEN for DNA quantification using the Investigator Quantiplex HYres Kit.

Note: An automated setup is also possible. Protocols for QIAgility® are available upon

request.

Table 2. Protocols for the Investigator Quantiplex HYres Kit with different real-time thermal cyclers

Real-time thermal cycler Protocol
Rotor-Gene Q Page 15
Applied Biosystems 7500 Real-Time PCR System for Page 43
Human Identification

Applied Biosystems 7500 and 7500 Fast Real-Time Page 59
PCR Systems
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Contamination risks

Do not remove the seal on the reaction plates once the amplification is complete. Removing

the plate seal increases the risk of contaminating subsequent reactions with amplified product.

All reaction mixtures should be set up in an area separate from that used for DNA isolation
and PCR product analysis (post-PCR) in order to minimize the potential for cross-contamination.

In addition, use disposable tips containing hydrophobic filters to minimize cross-contamination.
Controls

No-template control (NTC)

Replicates of NTC reactions should be included in each quantification run in order to detect
contamination. NTCs should contain all the components of the reaction, except for the template.
The quantification using the Investigator Quantiplex HYres Kit is highly sensitive; despite the fact
that the reagents contained in the Quantiplex Kit undergo strict quality controls to assess that they
are free of human DNA contamination, background DNA may be detected in rare cases due to

the high assay sensitivity. Take great care to avoid contamination when pipetting the NTC.
We recommend performing NTC reactions in at least duplicate.

Internal positive control

An infernal, positive control (detected using a second Scorpions primer with a different label)
is used to test for successful amplification and for the presence of PCR inhibitors. Primer,

Scorpions primer and template for the internal control are all contained in the Primer Mix IC
YQ.
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Protocol: Quantification of DNA Using the
Rotor-Gene Q

This protocol is optimized for use of the Investigator Quantiplex HYres Kit on the Rotor-Gene Q.

Important points before starting

Set up all reaction mixtures in an area separate from that used for DNA isolation and
PCR product analysis (post-PCR).

Use disposable tips containing hydrophobic filters to minimize cross-contamination.

Use the cycling conditions specified in the protocol. The cycling is optimized for this
assay.

Use the template volume specified in the protocol. The reaction is optimized for use with
2 pl template DNA. Do not use more or less than 2 pl per 20 pl reaction.

We recommend using a 72-well rotor.

Dilutions of DNA quantification standards in QuantiTect Nucleic Acid Dilution Buffer can

be stored at between +2 and +8°C for at least 1 week.
Optimal analysis settings are a prerequisite for accurate quantification data. Readjust the
analysis settings (i.e., baseline seftings and threshold values) for analysis of every

reporter dye channel in every run

Things to do before starting

Download the template files “Investigator Quantiplex HYres Kit Cycling file,”
“Investigator Quantiplex HYres Kit Sample file,” and “Investigator Quantiplex HYres Kit
Analysis Settings for the Yellow Channel file” from the ‘Resources’ tab at

www.giagen.com/QuantiplexHYres.
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Procedure

1. Mix all solutions thoroughly before use to avoid localized concentrations of salt.

2. Prepare fresh serial dilutions of the Male Control DNA M1 according to Table 3. Vortex

for at least 5 s and centrifuge each dilution briefly before removing an aliquot for the

next dilution. Use a new pipet tip for each dilution.

Take care not to introduce cross-contamination.

Table 3. Serial dilutions of Male Control DNA M1

Standard Serial dilution of Control ~ Control DNA (pl) QuantiTect Nucleic Acid
DNA (ng/pl) Dilution Buffer (pl)

- 50 (stock conc.) - -

Standard -1 20 20 (from stock) 30

Standard -2 5 10 30

Standard -3 1.25 10 30

Standard -4 0.3125 10 30

Standard -5 0.078125 10 30

Standard -6 0.01953125 10 30

Standard -7 0.0048828125 10 30

Note: Alternative standard curves are listed in “Appendix: Alternative Standard Curves,” page 81.

3. Thaw the template nucleic acids.

Mix all solutions thoroughly before use to avoid localized concentrations of salt.

4. Prepare a master mix according to Table 4.

a. The master mix contains all of the components needed for PCR except the template

(sample) DNA and nuclease-free water.

b. Prepare a volume of master mix 10% greater than that required for the total number

of PCR assays to be performed. This should include positive and negative control

reactions.
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c. Reaction setup can usually be done at room temperature (15-25°C). However, we
recommend keeping the reagents, samples, and controls on ice or in a cooling

device.

Table 4. Master mix for DNA quantification

Component Volume per 20 pl reaction Final concentration
Reaction Mix YQ 9yl 1x

Primer Mix IC YQ 9yl 1x

Total volume of master mix 18 pl

5. Mix the master mix thoroughly, and dispense 18 pl into Rotor-Gene Q Tubes or into the

Rotor-Disc.

6. Add 2 pl QuantiTect Nucleic Acid Dilution Buffer to the NTC tubes. Ensure that the NTC
tubes do not come in contact with human DNA.

7. Add 2 pl control DNA dilutions or 2 pl unknown sample DNA to the individual PCR tubes
and mix thoroughly.
Mix carefully in order to avoid localized concentrations of salt and DNA.
Table 5 shows a possible plate setup. Ensure that the master mix and template are

thoroughly mixed. It is required to run duplicates of the control DNA dilutions for each

assay and on each reaction plate.
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Table 5. Possible plate setup of reactions on the Rotor-Gene Q using Strip Tubes

Well contents

1 20 9 0.0781 17 UNK 25 UNK 33 UNK 41 UNK 49 UNK 57 UNK 65 UNK
2 20 10 0.0781 18 UNK 26 UNK 34 UNK 42 UNK 50 UNK 58 UNK 66 UNK
35 11 0.0195 19 UNK 27 UNK 35 UNK 43 UNK 51 UNK 59 UNK 67 UNK
4 5 12 0.0195 20 UNK 28 UNK 36 UNK 44 UNK 52 UNK 60 UNK 68 UNK
5 1.25 13 0.0049 21 UNK 29 UNK 37 UNK 45 UNK 53 UNK 61 UNK 69 UNK
6 1.25 14 0.0049 22 UNK 30 UNK 38 UNK 46 UNK 54 UNK 62 UNK 70 UNK
7 03125 15 NIC 23 UNK 31 UNK 39 UNK 47 UNK 55 UNK 63 UNK 71 UNK

8 0.3125 16 NIC 24 UNK 32 UNK 40 UNK 48 UNK 56 UNK 64 UNK 72 UNK

All amounts in ng/pl. UNK: Unknown sample.

8. Close the PCR tubes, place them in the appropriate rotor in the Rotor-Gene Q cycler, and
attach the locking ring.

If you are using tubes, empty positions in the rotor should be filled with empty PCR tubes.
9. Open the Rotor-Gene Software. We recommend using the template file provided. In the

Advanced Wizard, select “Open A Template In Another Folder...” and load the file
“Investigator Quantiplex HYres Kit Cycling file.”

If you copy the template file “Investigator Quantiplex HYres Kit Cycling file” in the

Rotor-Gene Q Templates and in the Quick Start Templates folders, the template will
appear directly in the Quick Start and in the Advanced Wizard windows.
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@ DE-'Sk.tDI:I Quick Start Advanced |
L} My Documents B petorm Last
rj My Computer :E”DW““"
- - 2 Three Step with Mel
e Local Disk (C:) fyeesim Y
. . S Two Step
|2 Program Files ;
— L Jrrmm
) Rotor-Gene Q Software Biloter e
EMplaces (B 1nstrument Maintenance
) Templat »
\2 Quick Start Templates
ftfj Open A Template In Ancther Folder...

New

Cancel

Help

¥ Show This Screen When Software Opens.

10.To setup cycling manually, select “Two Step” cycling profile, and click “New.”
We recommend using the provided template file (see page 15 for download information)
to facilitate the reaction setup. When using template files, the settings may already be

those described in the next step. In this case, click to the next screen.

X
DQuick Start Advanced |
M A two step cycin
% Perform Last Run profile with data ¢
= acquired on the Green
S Empty Run channel.
2 Three Step with Melt
HRM™
“.‘L __JOther Runs
@ Instrument Maintenance
f ,J Open A Template In Another Folder...
New
Cancel
Help
[V Show This Screen When Software Opens

Advance Wizard of the Rotor-Gene Software.

Investigator Quantiplex HYres Kit Handbook 06/2018



11.Select the correct Rotor, and confirm the locking ring is attached by checking the check

box. Click “Next” to continue.

New Run Wizard 5]

‘Welcome to the Advanced Run Wizard!

— Rotar Type
36-Well Rotor

[V Locking Ring Attached

Skipwizard | ccBack | Mewss |

Confirmation that the locking ring is attached.

12.Ensure that the reaction volume is 20 pl and that the “Apply Ambient Air Correction”
check box is checked. Click “Next” to continue.
Note: The Apply Ambient Air Correction function is not available in all versions of the

software. If this does not apply to your software, simply click “Next” to continue.
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New Run Wizard x|

This screen displays miscellaneous options for the run. Complete the fields,
clicking Next when you are ready ta move to the next page.

Click this button to
move to the previous
page in the wizard.

Operator :

Once the run has
begun, you cannaot
go back and change

MNotes :

Reaction

I=|
Volume [pL): ul =1

settings on the first
two pages. In this
case, this button will
be disabled.

Sample Layout : I‘I, 243

Skipwieard | <<Back |

MNext »>

Enter reaction volume.

13.Click “Edit Profile” and program the Rotor-Gene Q according to Table 6. See also the

figures on pages 22-25.

Table 6. Cycling conditions for the Rotor-Gene Q

annealing/extension

Step Temperature  Time Number Comment
of cycles
Initial activation step 95°C 3 min - PCR requires an initial
incubation at 95°C to activate
the DNA polymerase.
Two-step cycling: 40
Denaturation 95°C 5s
Combined 60°C 10s Perform fluorescence data

collection using the green, red,
and yellow channels with
auto-gain optimization.
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@m ., € W ]

New Open SaveAs | Help

The run wil take approximately 60 minute(s) to complete. The graph below represents the run to be performed :

IR RRRRRRRRTARRERRRRRARRARAA

Click on a cycle below to modify it |
Insert after...
Cycling
Insert before.
Remove

Hold Temperature 95 |oc
Hold Time : 3 |mins 0 |secs

oK
Initial PCR activation step. PCR requires an initial incubation at 95°C for 3 min fo activate the DNA polymerase.

1l Edit Profile

7 .

New Open Save As

@
Help

The run wil take approximately 58 minute(s) to complete. The graph below represents the run to be performed :

LTI

Click on & cycle below to modify it :
Hold

_

Insert after...

Insert before...

Remave
This cycle repeats 40 | time(s).
Click on one of the steps below to modify it, or press + or - to add and remove steps for this cycle.
Timed Step =l Sl
60 deg. 95 deg. for 5 secs
10 seconds

Acquiting to Cycling A
on Green, Red, Yellow

[ LongRange 50 deg. for 10 secs
I~ Touchdown

o« |
Two-step cycling. PCR requires 40 cycles. Each cycle consists of 2 steps: 95°C for 5 s (denaturation step) and 60°C for
10 s (annealing/extension step).
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14.Click OK to close the window and return to the Wizard.

15.To set the gain optimization settings for the green, yellow, and red channels, click “Gain

Optimization,” followed by “Optimize Acquiring.” In the dialog box that opens, confirm

the standard settings for all three channels. Then click “OK.”

16.Check the “Perform Optimization Before 1st Acquisition” box, and click “Close.”

Make sure that the tube at position 1 is not empty, since the gain optimization will be

performed on this tube.

Temperature Profile :

New Run Wizard x|

This box displays )

Edit Profile ...

Channel Setup :

help on elements in

the wizard. Far help
on an item, hover
vour mouse over the
item for help. Y'ou
can also click on a
combo box to display
help about its

available settings.

MName | Source | Detector | Gain | Create New... I
Green 470nm  510nm 5 Edit |
Yellow  530nm  555nm 5
Orange  585nm  610nm 5] Edit Gair... |
Red E28nm  BEOnm 5
Crimzon  E80nm  710hp 7 Remave |
HRM 460nm  510nm 7 Feset Defaults |
Gain Optimisation... |

Skipwizad | <cBack | Mewt>> |

Gain oplimization.
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Auto-Gain Optimisation Setup

i~ Optimisation :
i Auta-Gain Optimisation will read the fluoresence on the inserted sample at

different gain levels until it finds one at which the fluorescence levels are
The range of fluc
chemistry you are performing.

Set temperature to |50 ﬂdegrees.

Optimise &l I

¥ Perform Dptimisation Before 1st Acquisition
™ Peiform Optimisation At 60 Degrees At Beginning Of Run

you are looking for depends on the

i~ Channel Settings :

| = Add.
Name | Tube Position | Min Reading | Max Reading | Min Gain | Max Gain Edit. |
Green 1 5F1 10F1 -10 10

Red 1 5FI 1071 0 10 | Bemove ]
Yellow 1 5FI 10F1 -10 10 Remove A

4« [ »]

Start I M anual. I Close I Help I

Optimize acquisition.

Channel Settings :
Channel : Green Tube Pagition : |1 j

Target Sample Range : IE j Flupta I'I 0 j‘ Fl.

Acceptable Gain Rangs: |10 j ta I'IU j

Ok I Cancel | Help

Confirming Gain Optimization settings for the green channel.

Auto-Gain Optimisation Channel Settings 5[
Channel Settings :
Channel . Fed Tube Position : |1 jl

Target Sample Range: |5 illFIup ta 10 ﬁF

Acceptable Gain Range: |-10 j ta ITU j

0K I Cancel | Help

Confirming Gain Opfimization settings for the red channel.
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Channel Settings :
Channel : Yellow

Target Sample Range :

Acceptable Gain Range:

Tube Paosition : |1 ilj
F Aww[i0 <A
= w0 0=

[ ok ]

|

Cancel Help

Confirming Gain Optimization settings for the yellow channel.

17.Click “Next” to confirm the temperature profile and channel setup, and check that all

parameters are correct.

hewrunwzrd x
Summary :
Setting | Value |
Green Gain 5
Red Gain 5
“ellow Gain 5
Rotor 724well Rotor
Sample Layout 162: 85
Reaction YYolume (in microliters] 20

Once you've confimed that your

begin the run. Click Save Template to save settings for future uns.

Save Template |

Tun settings are comect, click Start Run to

Skip Wizard <¢ Back

18.Start the Rotor-Gene cycler by clicking “Start run.” You will be prompted to enter a file

name and to save the run file.

Summary of parameters.
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19.After the run has started, you can enter a name and description for each reaction while

you wait for the run to end.

If using the plate setup recommended in Table 5, you can also use the “Investigator
Quantiplex HYres Kit Sample file” (see page 15 for download information). To load the
template file, go to “Open” and select the template file required. An example template

file is shown below.

— Settings :
Given Conc. Format : |123456,789123467 | Unit: [ng/ul ] More Dptions |
Samples : Py
I E G EIEIREF:
N
C|ID |Name | Type |Groups | Given Conc. |se «|
1 Standard -1 Standard 20vYe |
2 Standard -1 Standard 20 Ye
3 Standard -2 Standard 5 e
4 Standard -2 Standard 5 'Ye
[ 5 Standard -3 Standard 1,25 e
6 Standard -3 Standard 1.25 Ye
7 Standard -4 Standard 03125 Ye
8 Standard -4 Standard 0,3125 Ye
j_l 9 Standard -5 Standard 0078125 ﬁll
4 »

Page :

Name : IPage1 _J _J Mew elete [ Synchronize pages

SkipWizad | <<Back |  Fiish | Finish and Lock Samples

Template for editing the standard curve.
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Data analysis

Optimal analysis settings are a prerequisite for accurate quantification data. Always readjust
the analysis seftings (i.e., baseline settings and threshold values) for analysis of every reporter

dye channel in every run.

Procedure
1. Open the run file using the Rotor-Gene Q Software. Go to “File,” followed by “Open”
and then “Browse” to locate the saved file.

2. Standards must be defined before a standard curve can be created. If the standards

were defined before the run was started, proceed to step 13.

If using the plate setup recommended in Table 5, you can also import the sample name
and type, and the concentration of the standards directly using the “Investigator
Quantiplex HYres Kit Sample file.” We recommend using that file to streamline the

reaction setup. See page 15 for download information.

3. Select the Edit Sample tool by clicking “Samples.”

File Analysis Run Gain View Window Help

= & - = 2 - = —
7 €W @ v & O ¥ E(WYH = B.
Mew Open Save Help Settings Progress Profile  Temp.\ SamplesJAnalysis Reports Arrange

Channels " Cycling A.Green ./ Cycling &.Yellow Edit Samples

Edit Samples tool in the Rotor-Gene Q Software.
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4. The “Investigator Quantiplex HYres Kit Sample file” can be loaded by going to “Open”
and choosing the file. Proceed to step 14.

File Edit Format Security
Standard I Rotor Style |

Settings :
Given Cone. Format : [123466,789123467 ] unit: [T =] More Options
Samples :
I | Edt | ResetDefaut| Gradent
C|ID_|Name | Type | Groups | Given Conc. |Selected | &
1 Standard -1 Standard 20 Yes
2 Standard -1 Standard 20 Yes
3 Standard -2 Standard 5 Yes
4 Standard -2 Standard 5 Yes
§ Standard -3 Standard 1,25|Yes
6 Standard -3 Standard 1,25 Yes
7 Standard -4 Standard 03125 Yes
8 Standard -4 Standard 03125 Yes
9 Standard -5 Standard 0078125 Yes
10 Standard -5 Standard 0078125 Yes
11 Standard -6 Standard 001953125 Yes
12 Standard -6 Standard 0.01953125 Yes
13 Standard -7 Standard 0,004882813 Yes
14 Standard -7 Standard 0,004882813 Yes
15 NTC NTC Yes
16 NTC NTC Ves 1~
Page :
’ Name : [Page 1 _<| > | New | Delete| I~ Synchrone pages
Undo | oK Cancel Hep |

Template file for editing the standard curve.
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5. If the template file is not loaded, use the dropdown menu to define the sample type in
each of the wells, e.g., “Standard” for DNA standards and “NTC” for no template

controls.

File Edit Format Security
Standard | Rotor Style |

Settings :
Given Conc. Format : | 123456,783123467 =] Unit: [ng/ul ~| More Options
Samples :
IS!andavd E‘ NI IEIAE] 1
Hgazown n Conc. | Selected |
ard 20 Yes
NTC [No Template Control) 20 Yes
Positi\{e Control 5 Yes
Negative CF?EIM ‘ 5 Yes
ahE 3 TaEr 1.25 Yes
I 6 Standad 3 Standard 1.25 Yes
B 7 stendad 4 Standard 03125 Yes
8 Standard -4 Standard 0.3125 Yes
9 Standard 5 Standard 0078125 Yes
10 Standard -5 Standard 0078125 Yes
11 Standard 6 Standard 001953125 Yes
12 Standard -6 Standard 001953125 Yes
13 Standard -7 Standard 0,004882813 Yes
14 Standard -7 Standard 0,004882813 VYes
15 NTC NTC Yes
16 NTC NTC Yes [~
Page :
Name: |Page 1 ;J MNew | Delete I~ Synchronize pages
Undo | oKk | Cancel Help

Editing the samples in the Rotor-Gene Q Software.

6. In the “Given Conc.” column, enter the DNA concentration of the human standards
according to Table 7 and define the unit (ng/pl) using the dropdown menu. Enter the

sample name (e.g., Standard -1).
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File Edit Format Security
Standard | Riotor Style |
Settings :
Given Conc. Format : |123456.789123467 | uni: [ ~| More Options |
Samples :
|Standard A \il 1
C ]ID_ |[Name | Type | Groups | Selected A|
1 Standard -1 Standard | ves
2 Standard -1 Standard Yes
3 Standard -2 Standard Yes
4 Standard -2 Standard 5 Yes
5 Standard -3 Standard 1,25|Yes
6 Standard -3 Standard 1,25 Yes
7 Standard -4 Standard 0,3125 Yes
§ Standard -4 Standard 03125 Yes
9 Standard -5 Standard 0078125 Yes
10 Standard -5 Standaid 0078125 Yes
11 Standard -6 Standard 0,01953125 Yes
12 Standard -6 Standard 0,01953125 Yes
13 Standard -7 Standard 0,004882813 Yes
14 Standard -7 Standard 0,004882813 Yes
15 NTC NTC Yes
B ENTC NTC Yes [~
Page :
Name : |Page 1 _, ;, New | Delete [~ Synchronize pages
Undo | oK | Cancel Help
Editing the units in the Rotor-Gene Q Software.
Table 7. DNA concentrations of the human and male standards
Standard Human Standards Male Standards
Green Channel Red Channel
Page 1/Human DNA Page 2/Male DNA
Standard -1 20 20
Standard -2 5 5
Standard -3 1.25 1.25
Standard -4 0.3125 0.3125
Standard -5 0.078125 0.078125
Standard -6 0.01953125 0.01953125
Standard -7 0.0048828125 0.0048828125

Note: Alternative standard curves are listed in “Appendix: Alternative Standard Curves,” page 81.
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7. Create two new pages by clicking “New” twice and selecting “Synchronize pages.”

Important: If you do not select the “Synchronize pages” check box, the names of the

wells will not be adopted for all channels.

8. On Page 2/Male DNA, leave the sample type as “Standard” for DNA standards and

“NTC" for no template controls.

File Edit Format Security
Standard I Rotor Stylel
BERE —
Given Canc. Format : [123456,789123467 | Unit 1@_ More Options
Samples :
[Standard B MEIEIEEEE:
C |ID_ |Name | Type | Groups | Given Conc. |Selected | «|
1/ Standard -1 Standard 20 Yes
2 Standard -1 Standard 20 Yes
3/ Standard -2 Standard 5 Yes
4 Standard -2 Standard 5 Yes
§ Standard -3 Standard 1,25| Yes
6 Standard -3 Standard 1,25 Yes
7| Standard -4 Standard 03125 Yes
8 Standard -4 Standard 03125 Yes
9 Standard -5 Standard 0,078125 Yes
10 Standard -5 Standard 0078125 Yes
11 Standard -6 Standard 001953125 Yes
12 Standard -6 Standard 001953125 Yes
13 Standard -7 Standard 0,004882813 Yes
14/ Standard -7 Standard 0,004882813 Yes
| EN NTC Yes
B snTC NTC Yes L~
Page:
Mame: |Page 1 > @ Delete
I S P
Undo | 0K Cancel Help

Create a new sample page.

9. On Page 2/Male DNA, deselect the “Synchronize pages” check box. In the “Given
Conc.” column, enter the DNA concentration of the male standards according to Table 7

and define the unit (ng/pl) from the dropdown menu.

Important: If you do not deselect the “Synchronize pages” check box, the same
concentrations will be adopted for both the human and the male standards, leading to a

wrong calculation of the unknown concentrations.

10.0n Page 3/IC, leave all the samples as “Unknown” in the Type column.
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11.O0pen the “More Options” menu and define the Sample Page Suitabilities. Select the
option “Only display this sample page when analyzing data.”

hore Options

Sample Page Suitabilities
Define the relationship between acquinng
% channels and sample pages for quicker analysis
and visualization of acquired data.

Groups

Arrange zamples into groups to allow easy
@ togaling of related samples, and to generate

aggregate results.
Define Groups

Help | Cloze |

Sample Page Suitabilities.

12.Select the green channel for page 1, the red channel for page 2, and the yellow channel
for page 3. Click “Save and Close.” Close the Sample Page Suitabilities by clicking

“Close.”

Sample Page Suitabilities enable you to hide sample pages
when they are not relevant in the current context. For example,
by defining a Sample Page to apply only to the Yellow channel,
you will not be prompted to select it during an analysis of a
Green channel. This feature is of particular use for ugers of
multiplexed assays.

Page: |Page 1 |
Suitabilities for Selected Page :

" Always display this sample page.

¢ Only display this sample page when analysing
data acquired on the following channels :

E Orange Save & Close
Red

-] |

Help
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¥ sample Page Suitability |

g

Page

r

IS

— Suitabilities for Selected Page :

Sample Page Suitabilities enable you to hide sample pages
when they are not relevant in the current contest. For example,
by defining a Sample Page to apply only to the Yellow channel,
you will not be prompted to select it during an analysis of &
Green channel. Thiz feature iz of particular use for ugers of
multiplexed assays.

: |Page 2 j

Alwayz dizplay this zample page.

Only display this sample page when analysing
data acquired on the following channels :

O vellow

E Orange Save & Close |
Red

Help |

L

™. Sample Page Suitability x|

=
g
Page :

o

— Suitabilities for Selected Page . ———————————

 Always display this sample page.

Sample Page Suitabilities enable pou to hide sample pages
when they are not relevant in the current context. For example,
by defining a Sample Page to apply only to the Yellow channel,
you will not be prompted to select it during an analysis of a
Green channel. This feature is of particular use for users of
multiplexed assays.

Page 3 LI

Only display this sample page when analyzsing
data acquired on the following channels :

Save & Close I

Hep |

=

Selecting color channels.

13.Click “OK” in the Edit Samples tab.
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14.To analyze the samples, open the analysis tool by clicking “Analysis.”

File Analysis Gain View Window Help

fj H @ Wiewy "\{? Lﬁf ﬂ & ﬁ =5 ﬁ -
Open Save | Help Settings Profile  Temp. SampleX Analysis JReports Arrange

15.0n the Quantitation tab, select “Page 1/Human DNA” for the green channel and click
“Show.” Select “Page 2/Male DNA" for the red channel and “Page 3/IC" for the yellow

channel and click “Show.” If the Autofind Threshold window opens automatically, click

“Cancel.”

The amplification plots for both the green and yellow channels are displayed in the

“Quantitation Analysis” window.

Analysis A

2 Std Curves (Rel] | Other..
[uantitation | Melt

=R Cycling & Green

- iewd® Human DN,

El Cycling &.Red

Lo Male DNA

= Cycling &.ellow
T

Show | Hide |
IV Auto-shrink window

Quantitation tab in the Analysis tool.
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16.Activate the Slope Correction tool for the green channel.

Reports... S Std. Curve [T Results || g Dynamic Tt g Siope Correct

Ignore First | [¥] Outiier Removal... ) Save Defauits

5
Threshold|
0.0 |p—
g 5 10 15

Adjust Scale. .. Auto-Scale Default Scale Log. Scale

20
Cycle

Slope correction tool.
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17.1f available, activate the Take Off Point Adjustment tool for the green channel. Choose

the default settings and click “OK.”

I Quantitation Analysis - Cycling A.Green (Human DNA)

 Reports.. % Std. Curve [ Results | g Dymamic Tube | 3 Slope Comect % lgnore FilQ 3 Take Off Ag._JJZ] Outles Removal... bl Save Defaults

0.8

040 Take O Point Adjustment =)

Adit e cycie o be used s taks off port. ’
1ftake ot port wat calculated FS

before cycle

Thenusetbe idowgcyckess [
take off port

038

000 — ‘w / =
"

g s 0 15 20 -3 0 3% 40

AdustScale..  Auto-Scale  DefaultScale  Log Scale

Take Off Point Adjustment tool.

18.Select the samples in the table on the right. On the right side at the bottom of the panel,

select “Auto-Find threshold” for the green channel.

The Cr values are reported in the “Quantitation Results” window.
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Setting the appropriate threshold value may require further internal validation at your
facility.

CT Calculation

[ Invert Raw Data

Threshold : 0,06823 ﬂ
Eliminate Cycles |-|7 ﬂ

befors
Auto-Find Threshold

Standard Curve

conc= 107[-0,301*CT + 7.517]
CT =-3,324%og(conc) + 24,982
Type : Floating

Import Curve. ... | Reset |

Imported Settings ¥

Setting the Cr value for the Green Channel using the Auto-Find Threshold.

19.For the red channel, activate the slope correction tool. If available, activate the Take Off
Point Adjustment tool for the red channel. Choose the default settings and click “OK.”
Select “Auto-Find Threshold” on the right side at the bottom of the panel as shown for the

green channel above.
The Cr values are reported in the “Quantitation Results” window.

We recommend the Auto-Find threshold. If you need to set a fixed threshold, further
internal validation at your facility may be required to determine the appropriate threshold

value.
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WL Quantitation Analysis - Cycling ARed (Male DNA)
7 Reports.. Y Std.Cuve [ Results | g Dynamic m Ignere F ‘ Outlier Remeval.. b Save Defoults

Take Off Point Adjustment

Adgat the cycle 1o be used &t take off port
08
Nikefportw cocuised  [15
betire cycin

[
Then use the lolowrg cycle as  [20
take off point

dos cocs |
§ | —

03

02

o1

= e o

0

s 10 15 -] F-] 0 » “0

2| Cycle

Adjust Scale... Auto-Scale Default Scale Leg. Scale

Slope correction and Take Off Point Adjustment tool.

20.For the yellow channel, import the Settings from the “Investigator Quantiplex Kit Analysis
Settings for the Yellow Channel file” using the Import tool at the bottom of the panel. See

page 15 for information on how to download this file. Alternatively, select a Cr threshold
value of 0.05 and ignore the first 15 cycles.
The Crvalues are reported in the “Quantitation Results” window.

Determining the appropriate threshold value may require further internal validation at

your facility.
ing A.Yellow (Page 2) CT Calculation
“% Slope Com [7] Outlier Remaval... |kud Save Defauls » I Invert Raw Data
Thresh: 3 0.05 =
» Threshold
Eliminate Cycles [q =
5 before :
50;
3 Auto-Find Threshold
0.2
£ Standard Curve
=01 M
T M A
00 Threshold| R o Type : Floating
ﬁ s 10 15 ?ycle o ) 5 0 Import Curve.... | Reset
Adjust Scale... Auto-Scale Default Scale Log. Scale Imported Settings

Setting the Cr value for the Yellow Channel using the Import tool.
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21.The Standard Curves are shown in the “Standard Curve” windows for the green and the

red channels. View the calculated regression line, slope (M), y-intercept (B), and R?

values.
M standard Curve - Cycling A.Green (Page 1) =1oix|

32

3t
304-
29¢-
s
-

¥ Standard Curve - Cycling A.Red (Page 2) I =10l x|

251-
24 1-
23¢4-
-
A g

~{ Cycling A Green (Page 1)
R=0,39906

R"2=0,39811

M=-3,230

B=24715

Efficiency=1,04

10 0 1§ 1d

Concentration

304-
294-
B+
27 4-
5 26 4-
- O
24 4-
23%-
=

2

T Cycing A Red (Page 2)

R=099858
R/2=099717
M=-3409
B=22,999

Efficiency=0,96

.1é -1A‘ 1&

Concentration

Standard curves.
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22 .View the concentration of the unknown samples.

The “Quantitation Results — Cycling A. Green” and the “Quantitation Results — Cycling
A. Red” windows display data for selected wells, and respectively summarize the
quantity of the total and male DNA present in the unknown samples. The unit is shown at

the top of the column.

[T Quant. Results - Cycling A.Green (Page 1) [e=@][=]
No. |C|Name |Tppe ICl ICt Comment IGiven Conc [ng,’|| Calc Conc [ng/ul] % Var |Repv Ct | Rep. Ct S(cl Rep. Ct [95% CI) |F -~
1 Standard -1 Standard 21,89 20 3683957286518 8.2% 2177 017 !
2 W standard 1 Standard 21,65 20 5935989293879 8.0%

3 . Standard -2 Standard 23564 5 51679186501386 12.3% 241 067 ]
4 [l Standad 2 Standard 2458 5 37237962651128 40,6%

5 . Standard -3 Standard 25,7l 1.25| 3826409480624 10,6% 2581 014 2
[ . Standard -3 Standard 2591 1.25/21363179666831 2.9%

7 W Standard -4 Standard 27.87 0,3125 20740125226574 26% 2777 015 )
g [l Standad -4 Standard 2766 0,3125 36984400556211 18,4%

3 [l Standard § Standard 2362 0075125 9588019248E-02 257% 2960 0,03 £
10 [l Standard 5 Standard 29.58 0078125 0859373742033 291%

il . Standard -6 Standard 31.79 001953125 2637568062517 16,9% 31.84 0.07 E
12 . Standard -6 Standard 31.83 001953125 2125163451791 8.8%

13 [l Standard -7 Standard 34,20 0,0048528125 7173875355E-03 91% 34,48 0.40 7
14 . Standard -7 Standard 34,76 00048828125 7918931652E-03 37.8%

15 [linTC NTC

15 WlnTC NTC

17 W Unknown 2984 3089370718E-02 2964

18 . 2 Unknown 2962 3038332743E-02 29,62

19 W3 Unknown 29,75 0366319562232 29,75

20 . 4 Unknown 29,75 E846838083E-02 2975

21 W5 Unknown 23,96 8368458638672 29,96

2 HWs Unknown 30.22 585646821 3E-02 30,22

2 W7 Unknown 2993 79800486096732 29,93

24 . 8 Unknown 3022 3804461164E-02 30,22

4

The “Quantitation Results — Cycling A. Green” window.
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= Quant. Results - Cycling A.Red (Page 1) (== H = ‘

No. [C[Name [Type [Tt | Ct Comment | Given Cone [ng/[ Cale Conc [ng/ul| % Var [Rep.Ct  [Rep. Ct Stc[Rep. Ct(35% CI] [F « |
1 Standard -1 Standard 21,03 20 4661180501905 23% 21,03 0,01 /]
2 W standad 1 Standard 21,02 20/ 6546177831337 33%

3 [l Standad 2 Standard 272 511083905378758  22.2% 2319 067 3
4 M standad 2 Standard 2366 5086161932023 37.8%

5 [l Standad 3 Standard 2478 1,25 398612048594395  11,9% 24,89 0,16

6 [l Standard 3 Standard 25,00 1,25 1934515799026 45%

7 [l Standard 4 Standard 26,83 0,3125 1062844067545 2.7% 26.81 0.03 2
g [l Standad 4 Standard 26,79 0,3125 31638431486266 61%

3 [l Standad 5 Standard 2865 0078125 979234705102 11.4% 2863 0,03 4
10 [l Standard 5 Standard 2861 0078125 0371360603E-02  15.2%

11 [l Standard € Standard 3091 001953125 7080330855E-02  11,2% 30,73 0,25 3
12 [l Standard 6 Standard 3055 001953125 8196280444E-02  147%

13 [l Standard 7 Standard 3261 0,0048828125 0312099592€-03 50% 282 029 3
14 [l Standard 7 Standard 33,02 00048828125 6976461383E-03  221%

15 WINTC NTC

15 WlnTC NTC

17 W Unknown 26.93 39632206643786 26.93

13 W2 Unknown 2695 35823484963928 2695

19 W3 Unknown 2 3320205622855 2

o W Unknown 2710 35230084114815 27.10

21 Ws Unknown 2718 30072480612051 2718

2 M Unknown 27,25 38613205678687 27.25

2z W7 Unknown 2737 1873216020032 2737

24 W Unknown 27.21 14536209330357 27.21

4

The “Quantitation Results — Cycling A. Red” window.

The “Quantitation Results — Cycling A. Yellow” window displays data for selected wells and

summarizes the Cr values for the Internal Control.

[T Quant. Results - Cycling A.Yellow (Page 1) ‘i”ﬂ“ﬁ‘

No. | C[Name [Type  [Ct | Ct Comment | Given Conc [ng4| Cale Conc (ng/ul| % Var  [Rep. Ct  [Rep. Ct Stc| Rep. Ct(35%CI) [F «
Standard -1 Unknown 3252 3272 028

2 Standard -1 Unknown 329

3 [l Stendad -2 Unknown 3255 31.90 092

4 Standard -2 Unknown 31.25

5 [l Standad 3 Unknown 3223 32,20 0,05

E Standard -3 Unknown 3218

7 Standard -4 Unknown 3236 324 0,07

8 [l Standad -4 Unknown 3246

g Standard -5 Unknown 323 3229 0,03

10 [l Standard 5 Unknown 32,28

11 Standard -6 Unknown 32,66 32,60 0.07

Standard -6 Unknown 3255
Unknown 3259 3252 0,09
Unknown 3248
Unknown 3269 3247 0,32
Unknown 3224
Unknown 3217 3217
Unknown 32,08 32,08
Unknown 3215 3215
Unknown 32,26 32,26
Unknown 381 31.81
Unknown 31.59 31.59
Unknown 31.92 31.92

Unknown 32,24 32,24 AIL,

The “Quantitation Results — Cycling A. Yellow” window.
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23.To export the results to Excel, go to File, followed by “Save As” and then “Excel Analysis

Sheet.” The results will be saved in *.csv format. To export a full report, go to “File,”

followed by “Reports” and then “Quantitation.”

E Report Bro
- Report Categories : — Templates :
- [General] ee

% Quantitation (Concise)

- Quantitation
- Cycling A.Green [Page 1) ) )
Cyeling & Yellow [Page 1] uantitation {Full Report)
" Cycling &.Yellow [Page 2]

oe
‘: Quantitation (Standard Report)

Show I Cancel

24 .To inferpret the results, see “Interpretation of Results” on page 73.
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Protocol: Quantification of DNA Using the

Applied Biosystems 7500 Real-Time PCR System
for Human Identification

This protocol is optimized for use of the Investigator Quantiplex HYres Kit on the Applied
Biosystems 7500 Real-Time PCR System for Human Identification, using HID Real-Time PCR
Analysis Software v1.1 or v1.2.

For general instructions on instrument setup and other software versions, refer to the Applied

Biosystems 7500 Real-Time PCR System for Human Identification User Manual.

Important points before sharing

® Set up all reaction mixtures in an area separate from that used for DNA isolation and
PCR product analysis (post-PCR).

e Use disposable tips containing hydrophobic filters to minimize cross-contamination.

e With Investigator Quantiplex HYres, the new dyes do not require custom calibration
when using the Applied Biosystems 7500 Real-Time PCR System. However, care should
be taken that the system is calibrated for the standard dyes VIC, FAM, and Cy5 before

starting. Please see the instrument’s user manual for the correct setup.

e Always use the cycling conditions specified in the protocol. The cycling is optimized for

this assay.

® Always use the template volume specified in the protocol. The reaction is optimized for

use with 2 pl template DNA. Do not use more or less than 2 pl per 20 pl reaction.

e Dilutions of DNA quantification standards in QuantiTect Nucleic Acid Dilution Buffer can

be stored at between +2 and +8°C for at least 1 week.
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e Optimal analysis settings are a prerequisite for accurate quantification data. Always
readjust the analysis seftings (i.e., baseline settings and threshold values) for analysis of

every reporter dye channel in every run.

Procedure

1. Mix all solutions thoroughly before use to avoid localized concentrations of salt.

2. Prepare fresh serial dilutions of the Male Control DNA M1 according to Table 8. Vortex
for at least 5 s and centrifuge each dilution briefly before removing an aliquot for the

next dilution. Use a new pipet tip for each dilution.
Take care not to introduce cross-contamination.

Please see Table 8 for complete concentration information for the standard curve

dilutions.

Table 8. Serial dilutions of Male Control DNA M1

Standard Serial dilution of Control  Control DNA (pl) QuantiTect Nucleic Acid
DNA (ng/pl) Dilution Buffer (pl)

- 50 (stock conc.) - -

Standard -1 20 20 (from stock) 30

Standard -2 5 10 30

Standard -3 1.25 10 30

Standard -4 0.3125 10 30

Standard -5 0.078125 10 30

Standard -6 0.01953125 10 30

Standard -7 0.0048828125 10 30

Note: Alternative standard curves are listed in “Appendix: Alternative Standard Curves,” page 81.

3. Thaw the template nucleic acids.

Mix all solutions thoroughly before use to avoid localized concentrations of salt.
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4. Prepare a master mix according to Table 9.

a. The master mix contains all of the components needed for PCR except the template

(sample) DNA and nuclease-free water.

b. Prepare a volume of master mix 10% greater than that required for the total number
of PCR assays to be performed. This should include positive and negative control

reactions.

c. Reaction setup can usually be done at room temperature (15-25°C). However, we
recommend keeping the reagents, samples, and controls on ice or in a cooling

device.

Table 9. Master mix for DNA qualification

Component Volume per 20 pl reaction Final concentration
Reaction Mix YQ 9l 1x

Primer Mix IC YQ 9l 1x

Total volume of master mix 18 pl -

5. Mix the master mix thoroughly, and dispense 18 pl into the wells of a PCR plate.
6. Add 2 pl QuantiTect Nucleic Acid Dilution Buffer to the NTC wells.
Make sure that the NTC wells do not come in contact with human DNA.

7. Add 2 pl control DNA dilutions or 2 pl unknown sample DNA to the individual wells and
mix thoroughly. Close the plate.

Mix carefully in order to avoid localized concentrations of salt.

Table 10 shows a possible plate setup. Make sure that the master mix and template are
thoroughly mixed. It is required to run duplicates of the control DNA dilutions for each

assay and on each reaction plate.
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Table 10. Possible plate setup of reactions on the Applied Biosystems 7500 Real-Time PCR System for Human
Identification

Well contents

1 2 3 4 5 6 7 8 9 10 11 12

A 20 20 5 5 125 125 03125 03125 0.0781 0.0781 0.0195 0.0195
B 0.0049 0.0049 NTC NTC UNK UNK UNK UNK UNK UNK UNK UNK
C UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK
D UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK
E UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK
FUNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK
G UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK

H UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK

All amounts in ng/pl. UNK: Unknown sample.

8. Open the HID Real-Time PCR Analysis Software v1.1 or v1.2 in the Custom Assays

mode.

9. If you are using a template file, then select “New Experiment From Template” and
proceed to step 13 to assign the Targets to the Plate Layout. Then proceed to step 17 to

save and start the run.

The template file loads all of the settings needed to start an Investigator Quantiplex HYres
run, including the standard curve settings, the cycling profile, and the targets needed for

fluorescence acquisition.
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Cuickstont Anatyss Experiment

Starting a new experiment from a template.

10.1f you are not using template files, select the “Advanced Setup” by clicking on the arrow
below the “Design Wizard.”

]

Starting a new experiment.
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Analyse

Starting a new experiment using the advanced setup.

11.0Once the window opens, enter a new Experiment Name in the appropriate field.
Select the following settings:
Instrument: 7500 (96 Wells)
Experiment Type: Quantitation — Standard curve
Reagents: Other
Ramp Speed: Standard

Unselect the “Include Melt Curve” option.
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%! HID Real-Time PCR Analysis Software v1.1 [AEE

An:

New Experiment » (5 Open.. ld Save ~ [ Close &® Export. ~ £} PrintReport.. ‘

Experiment Menu« | Experiment: Quantiplex Type: Standard Curve Reagents: Other Q)
E EXBRIUISOtRIdperties
A
T (@ Ertsr an cxpatimentname,selecttheInstumant e, selectthe o of xpaiiant sat p, e selact matasls and mathods fr ha PO resctons and
Plate Setup How do you want to identify this experiment?
PR * Experiment Name: | Quantiplex |
Barcode (Optional): | ]
Reaction Setup
User Name (Optiona): | ]
. Materiats List Comments (Optional): ':I
v

Which instrument are you using to run the experiment?

[ < 7500 (96 Wells) ] [ 7500 Fast (96 Wells) ]

Setup, run, and anahyze an experiment using a 4- or 5-color, 96-well system.

What type of experiment do you want to set up?

[ < Quantitation - Standard Curve ] [ Quantitation - Relative Standard Curve ] [ Quantitation - Comparative CT (AACT) ]

[ Welt Curve ] [ Genotyping ] [ Presence/Absence }

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

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

[ TagMan® Reagents ] [ SYBR® Green Reagents ] [  Other ]

The PCR reactions contain primers t designed to amplify the target sequence and other reagents to detect amplification. The Reaction Setup screen is not available
for"Other"

Which ramp speed do you want to use in the instrument run?

[ +# Standard (~ 2 hours to complete a run) ]
v
« =

A Home |[2] Untited x|

Disconnected

12.Click on Plate Setup and define three Targets by clicking twice on “Add New Target.”
Select the following settings:
Human Target: Reporter FAM, Quencher: None
Male Target: Reporter Cy5, Quencher: None
IC: Reporter VIC, Quencher: None
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% HID Real-Time PCR Analysis Software v1.1
FileEdit Instrument Is Assays Tools Hi

[&] New Experiment ~ (-5 Open.. kg Save + CJ Close .8 Export. ~ £3 PrintReport

Experi MenuK | E; i Q

p 5 i Type: Standard Curve Reagents: Other Q_))

Define Targets and Samples | Assign Targets and Samples ]

@ mstructions:  Define the targets to quantify and the samples to test n the reaction plate.

Define Targets Define Samples

Experiment Properties.

Setup
[ LA ew Target | da avea Target | save Target [ DeteteTarget | || | [[AuuNew Sampte [ Aau Savea sampe | c-c ool Dol |
=
“"" Methed Target Name Repoter | Quencher  Col [ sample Narne Color
[Human Target Fanm v [none v_ v [sampte 1 .~
\ Reaction Setup
[Male Target cvs ~ [None v_ v
.""‘e"a's L |lic vic  [None v] v

Define Biological Replicate Groups
u Instructions:  For each biological replicate group in the reaction plate, click Add Biological Group, then define the biological group.

[ da Biotogical Group | 0t Eicioical Groun |

Comments |

Biological Group Name Color

Assign Targets and Samples
«

A Home |5 Untitled x |

13.Define the Sample names using the “Define Samples” tool on the right panel.

14.Switch to the tab “Assign Targets and Samples.” In the Plate Layout, select the wells in
use and assign all three Targets by checking the boxes.
Important: Do not highlight the wells that are not in use [i.e., those without reaction mix).

Including unused wells will significantly impact the scale of the X and Y axes when
viewing the data.
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Select the dye to use as the passive reference.

et [1] av tmimcan [ o srznaa [ tesana ool

Assigning the targets.

15.Select the wells for the No-Template Controls and flag them as “Negative Control” using
the red “N” button.

Note: Leave the IC (VIC) Task for NTC reactions set to “Unknown.” Enter the sample

name.

16.Select the wells for the standard curve and flag them as “Standard” using the red “S”

button. Select “Quantity” for the appropriate detector and enter the quantity of DNA in
the well according to Table 11.

Important: Although units are not entered for Quantity, a common unit must be used for
all standard quantities (e.g., ng/pl). The units used for standard quantities define the

quantification units for analysis of results.

Note: Leave the IC (VIC) Task for standard reactions set to “Unknown.” Enter the sample

name.
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Setting up the standard curve and assigning the samples to the plate layout.

Table 11. Possible plate setup of reactions on the Applied Biosystems 7500 Real-Time PCR System for Human
Identification

Standard Human Target (FAM) Male Target (Cy5)
Standard -1 20 20

Standard -2 5 5

Standard -3 1.25 1.25

Standard -4 0.3125 0.3125

Standard -5 0.078125 0.078125
Standard -6 0.01953125 0.01953125
Standard -7 0.0048828125 0.0048828125

Note: Alternative standard curves are listed in “Appendix: Alternative Standard Curves,” page 81.

17.Assign the samples to the plate layout by clicking on the wells and checking the
appropriate box on the left panel.

18.Click on “Run Method.” Program the cycler according to Table 12.
PCR requires an initial incubation at 95°C for 3 min fo activate the DNA polymerase.

Two-step cycling PCR requires 40 cycles. Each cycle comprises 2 steps: 95°C for 5 s

(denaturation step) and 60°C for 35 s (annealing/extension step).
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Table 12. Cycling conditions for the Applied Biosystems 7500 Real Time PCR System for Human Identification

Step Temperature  Time Number Comment
of cycles
Initial activation step 95°C 3 min - PCR requires an initial

incubation at 95°C to activate
the DNA polymerase.

Two-step cycling: 40
Denaturation 95°C 5s
Combined 60°C 35s Perform fluorescence data
annealing/extension collection.

19.0n the thermal profile, change the holding times to those in Table 12. Change the

sample volume to 20 pl.

Data acquisition should be performed during the combined annealing/extension step.
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File Edit Instrument Analysis Assays Tools Help

2] New Bxperiment + 5 Open.. | Save = £ Close| & Eport. = & PrintReport ‘

Run Method

Experiment Menu« | Experiment: Untitled  Type: Ct CT (AACT)

s @ Fovewtne the thermal profle fnesded, orsslecta
Graphical View | Tabular View
[ prote setm
Reacion Volume PerWell [ 28] uL [~ ExpertMade [ oot rie
Run Method
[ Adustage ¥ [ Acastep ¥ [ Detete setectedt | Undo“setrioiaTime® | oting 1o feio) 1| CallectData ¥ 1] gpen Run Metnoa | =1
Reaction Setup
— Holding Stage Cyeling Stage
B traterais Lis
Number of Cyces: [0 =]
™ Enable AutoDelta
Run Starting Cycle:
" Analysis o 950°C

/W

00:35

o

Step 1 Step 1 Step 2
g T n
tsend

«

A Home | untited x |
Adjusting the thermal profile (HID Real-Time PCR Analysis Software v1.1).

20.Before running the reaction plate, save the plate document as an EDS Document (*.eds)
file. Click “File,” and then “Save.” Enter a name for the plate document, then click

“Save” again.
21.load the plate into instrument.

Ensure that position A1 on the plate is on the top-left side of the tray.

22.Start the reaction by clicking “Start.”
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Data analysis

Optimal analysis settings are a prerequisite for accurate quantification data. Readijust the

analysis seftings (i.e., baseline seftings and threshold values) for analysis of every reporter dye

channel in every run.

Procedure

1.

Open the run file using the HID Real-Time PCR Analysis Software v1.1 or v1.2. First you
have to open the software in the Custom Assays Mode. Then go to “Open” and then

“Browse” to locate the saved file.

. Standards must first be defined before a standard curve can be created. If the standards

were defined before the run was started, proceed to step 4.

. Go to “Setup” and select “Plate Setup.” Define the wells that contain DNA standards as

explained in step 14.

Important: Although units are not entered for Quantity, a common unit must be used for
all standard quantities (e.g., ng/pl). The units used for standard quantities define the

quantification units for the analysis of results.
Note: Leave the IC (VIC) Task for standard reactions set to “Unknown.” Enter the sample
name (e.g., Standard -1).

In the “Amplification Plot” tab (found in the “Analysis” tab), select the appropriate
samples in the table below the amplification plot. Choose “Auto Cr” for both channels

and click “Analyze.”

Setting the appropriate threshold value may require further internal validation at your

facility.
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HID Real-Time PCR Analysis Software v1.1
File Edit Instrument Analysis Assays Tools Help.

[i] New Experiment + (5 Open.. |l Save + 5 Close &® Export.~ £ PrintReport.
Experiment Menu <« | Experiment: Untitled Type: Standard Curve Reagents: Other ()]

. Setu= Amplification Plot < [View Plate Layout | View Well Table |
P SelectWells With: |- Select tem - I

Plot Settings titem
PlotType: BRnvs Cycle v GraphType:[Log ¥] ColorTarget ]
snowinwiets v | i view Legend | B[EE]

t seftings as the default

Y

Amplification Plot

Standard Curve 10 onpel
B ticomponenn pot
:
Raw DataPiot
O 58123
ac summary
B vuive pots view 5 > B
- § L7
o001 \ |
) P \ te
FN
\ /f |
0.0001 \ / ‘
i
aaoo0t

0.000001
IR R R R R R R ]
Cycle

’inzleTzvget Bic B Human Target ’

Target: [FHuman Target ] Threshala: [ Auto 0058123 ] Ao

Show: [ Threshold — [] Baseline Start Well i Target & Baseline End: Wel
< | 2 wells: [] 72 Unknown [5] 14 Standard [Z] 0 Negative Control 24 Empty

Analysis Summary: Total Wells in Plate:95 Wells Set Up: 72 Wells Omitied Manually:0 Wells Flagged:50 Wells Omitied by Analysis: 0 Samples Used:0 Targets Used: 3

Sample analysis for the FAM, Cy5, and VIC channels.

5. To view the standard curve, select the Standard Curve tab (found in the Results tab). View

the Cr values for the quantification standard reactions and the calculated regression line,

slope, y-intercept, and R? values.
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* HID Real-Time PCR Analysis Software v1.1 [BEE

|aflien Bt nshument, Anabele Assave, Toole Help

[] New Experiment » (5 Open.. kd Save + i Close &® Export.. £} PrintReport.

Experiment Menu< | Experiment: Untitled Type: Standard Curve Reagents: Other Q_))
Setup Standard Curve <[ View Plate Layout | View Well Table |
Piot Settings e SelectWells With: |- Select tem - w| - 5c/oct 12
‘Target |Human Target | Plot Color |Default v =
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Standard Curve
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wells: [[] 72 Unknown [5] 14 Standard [Z] 0 Negative Control 24 Empty
& | Analysis Summary: Total Wells n Plate: 96 Wells SetUp: 72 Wells Ornitied Manually:0 Wells Flagged: 50 Wels Omited by Analysls:0 Samples Used:0 Targets Usedt:3

Standard curve.

View the concentration of the unknown samples.

The Well Table displays data for the selected wells and summarizes the quantity of DNA
present in the unknown samples. The Human Target shows the quantity of DNA present,

with the same units as used for the standards (i.e., if ng/pl was used for the definition of
the standards, then the quantities for the unknowns will be reported in ng/pl). The Male

Target shows the quantity of male DNA present, with the same units as used for the

standards.

The IC Target shows the Cr value for the Internal Control.
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Unknown sample concentration.

7. To export and save the results report, go to “File,” followed by “Export” and then
“Results.” The analysis seftings must be saved first, then the results may be saved in the

"

format “Results Export Files *.csv.

8. To inferpret the results, see “Interpretation of Results,” page 73.
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Protocol: Quantification of DNA Using the
Applied Biosystems 7500 and 7500 Fast
Real-Time PCR System

This protocol is optimized for use of the Investigator Quantiplex HYres Kit on the Applied
Biosystems 7500 Real-Time PCR System, using SDS Software version 1.4.

For general instructions on instrument setup, and other software versions, refer to the Applied
Biosystems 7500 Real-Time PCR System User Manual.

Important points before starting

Set up all reaction mixtures in an area separate from that used for DNA isolation and
PCR product analysis (post-PCR).

Use disposable tips containing hydrophobic filters to minimize cross-contamination.
With Investigator Quantiplex HYres, the new dyes do not require custom calibration
when using the Applied Biosystems 7500 Real-Time PCR System. However, care should
be taken that the system is calibrated for the standard dyes VIC, FAM, and Cy5 before
starting. Please see the instrument’s user manual for the correct setup.

Use the cycling conditions specified in the protocol. The cycling is optimized for this
assay.

Use the template volume specified in the protocol. The reaction is optimized for use with
2 pl template DNA. Do not use more or less than 2 pl per 20 pl reaction.

Dilutions of DNA quantification standards in QuantiTect Nucleic Acid Dilution Buffer can
be stored at between +2 and +8°C for at least 1 week.

Optimal analysis settings are a prerequisite for accurate quantification data. Readjust the
analysis settings (i.e., baseline seftings and threshold values) for analysis of every

reporter dye channel in every run.
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Procedure

1. Mix all solutions thoroughly before use to avoid localized concentrations of salt.

2. Prepare fresh serial dilutions of the Male Control DNA M1 according to Table 13. Vortex

for at least 5 s and centrifuge each dilution briefly before removing an aliquot for the

next dilution. Use a new pipet tip for each dilution.

Take care not to cross-contaminate.

Please see Table 13 for complete concentration information for the standard curve

dilutions.

Table 13. Serial dilutions of Male Control DNA M1

Standard Serial dilution of
Control DNA (ng/pl)

Control DNA (pl)

QuantiTect Nucleic Acid
Dilution Buffer (pl)

- 50 (stock conc.)

Standard -1 20

Standard -2 5

Standard -3 1.25

Standard -4 0.3125
Standard -5 0.078125
Standard -6 0.01953125
Standard -7 0.0048828125

20 (from stock)
10
10
10
10
10
10

30
30
30
30
30
30
30

Note: Alternative standard curves are listed in “Appendix: Alternative Standard Curves,” page 81.

3. Thaw the template nucleic acids.

Mix all solutions thoroughly before use to avoid localized concentrations of salt.
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4. Prepare a master mix according to Table 14.

a. The master mix contains all of the components needed for PCR except the template

(sample) DNA and nuclease-free water.

b. Prepare a volume of master mix 10% greater than that required for the total number
of PCR assays to be performed. This should include positive and negative control

reactions.

c.  Reaction setup can usually be done at room temperature (15-25°C). However, we
recommend keeping the reagents, samples, and controls on ice or in a cooling

device.

Table 14. Master mix for DNA quantification

Component Volume per 20 pl reaction Final concentration
Reaction Mix YQ 9 pl 1x

Primer Mix IC YQ 9l 1x

Total volume of master mix 18 pl -

5. Mix the master mix thoroughly, and dispense 18 pl into the wells of a PCR plate.
6. Add 2 pl QuantiTect Nucleic Acid Dilution Buffer to the NTC wells.
Make sure that the NTC wells do not come in contact with human DNA.

7. Add 2 pl control DNA dilutions or 2 pl unknown sample DNA to the individual wells and
mix thoroughly. Close the plate.
Mix carefully in order to avoid localized concentrations of salt and DNA.
Table 15 shows a possible plate set-up. Ensure that the master mix and template are

thoroughly mixed. It is required to run duplicates of the control DNA dilutions for each

assay and on each reaction plate.
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Table 15. Possible plate setup of reactions on the Applied Biosystems 7500 and 7500 Fast Real-Time PCR Systems

Well contents
1 2 3 4 5 (<] 7 8 9 10 11 12

A 20 20 5 5 1.25 1.25 03125 0.3125 0.0781 0.0781 0.0195 0.0195
B 0.0049 0.0049 NTC NTC UNK UNK UNK UNK UNK UNK UNK UNK

C UNK UNK UNK  UNK UNK UNK UNK UNK UNK UNK UNK UNK
D UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK

E UNK UNK UNK  UNK UNK UNK UNK UNK UNK UNK UNK UNK

F UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK
G UNK UNK UNK  UNK UNK UNK UNK UNK UNK UNK UNK UNK
H UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK UNK

All amounts in ng/pl. UNK: Unknown sample.

8. Open the Sequence Detection Software and select “Create a New Document.” Click

“Next” to continue.

If you are not using a template file from the Investigator Quantiplex HYres product page,

then select the following in the “New Document Wizard” window.

Assay: Standard Curve (Absolute Quantification)

Container: 96-Well Clear

Template: Blank Document

Run Mode for the 7500 Real-Time PCR System: Standard 7500

Run Mode for the 7500 Fast Real-Time PCR System: Standard 7500
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Assay: |Standard Curve [Absolute Quantitation)

Container: |SB-W’eII Clear

L Lef Lo L]

Template: |Blank Document Browse...
Run Mode: |Standard 7500
Operator: |
Comments: J

Plate Name: |Platel

| Next > I Finish Cancel

Creating a new document.

If you are using a template file, then select the following and proceed to step 12.
Assay: Standard Curve (Absolute Quantification)Container: 96-Well Clear
Template: Investigator_Quantiplex HYres_Template_SDS1.4.SDT

Run Mode for the 7500 Real-Time PCR System: Standard 7500

Run Mode for the 7500 Fast Real-Time PCR System: Standard 7500
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9.

Add the detectors FAM, VIC, and Cy5 to the document. Click “Next” to continue.

New Document Wizard g]
Select Detectors
Select the detectors you will be using in the document.
Find: j j Passive Reference: |ROX N
Detector Hame | Description | Reporter | Quencl & Detectors in Document
TET TET (none) Cy5
Texas Red TEXAS RED |(none) FAM
e e oo ] =
VIC_TMR vIC TAMRA e
VIC2 VIC (none)
VIC3 VIC (none)
vicd vIC (none)
VICS VIC (none)
VIC-BHG vIC (none)
VICs VIC (none)
Y (none)
v
Al >
< Back | Nest > | Finish Cancel

Selecting the detectors.

10.Select the wells in use and check the box for all three detectors.

Important: Do not highlight the wells that are not in use [i.e., those without reaction mix).

Including unused wells will significantly impact the scale of the X and Y axes when

viewing the data.

Enter the concentrations of the standard curve to the wells containing the control
reactions for the FAM and the Cy5 detector.

.Click “Unknown” in the Task column, and then select “Standard” from the dropdown

menu. Select “Quantity” for the appropriate defector and enter the quantity of DNA in
the well according to Table 16.

Important: Although units are not entered for Quantity, a common unit must be used for
all standard quantities (e.g., ng/pl). The units used for standard quantities define the

quantification units for the analysis of results.

Note: Leave the VIC detector Task for standard reactions set to “Unknown.” Enter the

sample name (e.g., Standard -1).
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Table 16. DNA concentrations of the human and male standards

Standard Human Target (FAM) Male Target (Cy5)
Standard -1 20 20

Standard -2 5 5

Standard -3 1.25 1.25

Standard -4 0.3125 0.3125

Standard -5 0.078125 0.078125
Standard -6 0.01953125 0.01953125
Standard -7 0.0048828125 0.0048828125

Note: Alternative standard curves are listed in “Appendix: Alternative Standard Curves,” page 81.

New Document Wizard

Set Up Sample Plate
Setup the sample plate with tasks, quantities and detectors.

Use Detector Reporter Quencher Task Quantit
W |[Human FAM (none) Stancard 20
W ic JOE (none) Unknown
v Male CY5 (none) Standard 20

< 1 | 3

< Zuriick I Weiter

I Fertig stellenl Abbrechenl

Setting up the sample plate.
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12.Click “Finish.” To program the cycler according to Table 17, click on the “Instrument”

tab.
PCR requires an initial incubation at 95°C for 3 min to activate the DNA polymerase.

Two-step cycling PCR requires 40 cycles. Each cycle consists of 2 steps:
95°C for 5 s (denaturation step) and 60°C for 35 s (annealing/extension step).

Table 17. Cycling conditions for Applied Biosystems 7500 Real-Time PCR System

Step Temperature Time Number of Comment
cycles
Initial activation step 95°C 3 min - PCR requires an initial incubation
at 95°C to activate the DNA
polymerase.
Two-step cycling: 40
Denaturation| 95°C 5s
Combined annealing/ 60°C 35s Perform fluorescence data
extension collection.

13.0n the thermal profile, delete the first step by pressing “Shift” and clicking within the
Stage 1 hold step (50°C for 2 min). After the hold step is selected, press the “Delete”
key. Change the holding times to those in Table 17. Be sure to change the Sample
volume to 20 pl and select the correct run mode (Standard 7500).

Data acquisition should be performed during the combined annealing/extension step. If

using software version 1.2.3, be sure to uncheck the box “9600 Emulation.”
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[B Fie View Tools Instrument Analysis Window Help E
D d Sk BEHE »E s
Setup Y Results
Instrument Control Temperature
Estimated Time Remaining (hhmm): Sample: Heat Sink:
Cover: Block:
= Cycle
Disconnect Status: Stage: Rep:

Time (mem:ss): Step:

State:

Thermal Cycler Protocol

Themal Profile | Auta Increment | Ramp Rate |
Stage 1 Stage 2

AddCycle | AddHold | AddSten | Add Dissociation Stage Help
Settings

Sample Volume (uL):  [20
Fun Mode Standard 7500 -
Data Collection: Stage 2, Step 2(80.0 @ 0:35) -

Ready Connected NUM

Adjusting the thermal profile (SDS Software Version 1.4).

14.Before running the reaction plate, save the plate document as an SDS Document (*.sds)
file. Click “File,” and then “Save.” Enter a name for the plate document, then click

“Save” again.
15.Load the plate into the instrument.
Ensure that position A1 on the plate is on the top-left side of the tray.

16.Start the reaction by clicking “Start.”
Data analysis
Optimal analysis settings are a prerequisite for accurate quantification data. Readjust the

analysis seftings (i.e., baseline seftings and threshold values) for analysis of every reporter dye

channel in every run.
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Procedure

1.

Open the run file using the SDS Software. Go to “File” followed by “Open” and then

“Browse” to locate the saved file.

. Standards must first be defined before a standard curve can be created. If the standards

were defined before the run was started, proceed to step 4.

. Go to “View" and select “Well Inspector” from the menu. In the Task column, define the

wells that contain DNA standards for the FAM and the Cy5 channel as “Standard” and
enter the quantity of DNA in the well according to Table 16 (page 65).

Important: Although units are not entered for Quantity, a common unit must be used for
all standard quantities (e.g., ng/pl). The units used for standard quantities define the
quantification units for the analysis of results.

Note: Leave the VIC detector Task for standard reactions set to “Unknown.” Quantity

values are not needed for the internal control. Enter the sample name [e.g., Standard -1).

B Well Inspector El
whelllz): 41,81.01
Sample Name: |Standard -1
Use | Detector Reporter | Quencher| Task Guantity l Color
¥ |Cys-BHQ CY5 (none) Standard 20 T
¥ FAM-BHG (nong) Standard 20 -
¥ |vIc-BHG WIC (none) Unkncwn ]
I Ot el )
Passive Reference:
Add Detector... Remove Close ROX -

Well inspector.
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4. In the Amplification Plot tab (found in the Results tab), select the appropriate samples in

the table below the amplification plot. Choose “Auto Ct” for all three channels and press
“Analyze.”
Setting the appropriate threshold value may require further internal validation at your

facility.
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Sample analysis for the FAM and Cy5 channels. VIC channel shown on page 70.
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Sample analysis for the VIC channel. AM and Cy5 channels shown on page 69.
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5. To view the standard curves, select the “Standard Curve” tab (found in the “Results” tab).

View the Cr values for the quantification standard reactions and the calculated regression

line, slope, y-intercept, and R? values for both the FAM and the Cy5 channels.
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6. View the concentration of the unknown samples.

The report displays data for the selected wells, and summarizes the quantity of DNA

present in the unknown samples. The FAM detector shows the quantity of total human

DNA present, while the Cy5 detector shows the quantity of male DNA present. The

quantity is shown with the same unit as used for the standards (i.e., if ng/pl was used for

the definition of the standards, then the quantities for the unknowns will be reported in
ng/pl).

The VIC-detector shows the Cr value for the Internal Control.

File view Tools Instrument Analysis Window Help

Ded SR BER B » 2

Setup ¥ Instrument ¥ Results

Plate ¥ Spectra Plot ¥ Standard Curve ¥ Di Report

Well | sample Hame | Detector Task ct StdDev Ct Quantity Mean Oty | StdDev Oty Filtered Tm
At Standard -1 FAM-BHQ Standard 19.3709 0162 20
a2 Standard -1 FAM-BHQ Standard 195 0162 20
43 Standard -2 FAM-BHQ Standard 213117 0257 5
24 Standard -2 FAM-BHQ Standard 216759 0257 5
45 Standard -3 FAM-BHQ Standard 237733 0167 125
46 Standard -3 FAM-BHQ Standard 24.0092 0167 125
a7 Standard -4 FAM-BHQ Standard 259322 |0.0379 03125
48 Standard -4 FAM-BHQ Standard 258786 |0.0379 03125
49 Standard -5 FAM-BHQ Standard 278708 0433 0.078125
410 [Standard -5 FAM-BHQ Standard 27 6821 0433 0.078125
A1 [Standard -6 FAM-BHQ Standard 30 043 0.0195313
412 [Standard -6 FAM-BHQ Standard 298158 043 0.0195313
B1 Standard -7 |FAM-BHG Standard |31.1875 (00774 000488281
B2 Standard -7 FAM-BHQ Standard 31.297 (00774 000488251
B3 NTC FAM-BHQ NTC |Undiet.
B4 NTC FAM-BHQ NTC Undet.
B5 FAM-BHQ Unknown |23.4376 1.47093
B6 FAM-BHQ Unknown 237199 1.20949
B7 FAM-BHQ Unknown |238514 1.26831
B3 FAM-BHQ Unknown 265011 0164073
B9 FAM-BHQ Unknown 263778 0191535

Unknown sample conceniration.

7. To export and save the results report, go to “File,” followed by “Export” and then

“Results.” The analysis settings must be saved first, then the results may be saved in the

format “Results Export Files *.csv.

"

8. To interpret the results, see “Interpretation of Results,” page 73.
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Interpretation of Results

General considerations for data analysis

Real-time PCR data are produced as sigmoidal-shaped amplification plots (when using a linear

scale), in which fluorescence is plotted against the number of cycles.

The threshold cycle (Cr value) serves as a tool for calculation of the starting template amount
in each sample. This is the cycle in which there is the first detectable significant increase in

fluorescence.

The optimal threshold setting depends on the reaction chemistries used for PCR. Therefore, an
optimal threshold setting established for another kit may not be suitable for the Investigator

Quantiplex HYres Kit, and may need to be adjusted.

For DNA quantification using the Investigator Quantiplex HYres Kit, the analysis settings must

be adjusted for both reporter dyes.

Standard curve

The standard curve is the best fit for a linear regression to the standard dilution series data.

The equation is in the form:
y=mx+b
where x = log concentration and y = Cr.

The slope
The slope (m) describes 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). Typically, the
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slope ranges between -3.0 to -3.6. If the values fall outside of this range, see the

Troubleshooting Guide, page 76, for more information.

The Y-intercept

The Y-intercept (b) indicates the expected Cr value for a sample with Qty = 1 (for example,
1 ng/pl).

The R? value

The R? value is a measure of the fit of the data points to the regressed line. In general, the
standard curve has an R? value >0.990. Low R? values (R? <0.98) may occur for many different
reasons. In the case of low R? values, see the Troubleshooting Guide, page 76, for more

information.

Internal control

The internal control is intended to report chemistry or instrument failure, errors in assay setup
and the presence of inhibition in the sample. The system is designed to be more sensitive to
inhibition than the specific target for human DNA. Therefore, the quantification will be valid
even if some inhibitor is present in the sample. In this case, the operator will get both the
information about the concentration of DNA in the sample and the presence of inhibitors. The
comparison of the Cr value of the IC system for DNA standards to the Cr values of the IC
system for unknown samples can provide an indication of potential inhibition. At higher
concentrations of inhibitor, the quantification data may be affected, and this must be

considered for downstream applications.

Positive amplification of the IC system will generate a Cr value of approximately 31 {this value
is cycler specific and has to be validated in your laboratory). The internal control system is a
very sensitive system to permit indication of inhibitors; therefore a variation of 1-2 Cr across

the standard curve samples can be expected, mostly in the higher concentration samples.
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Using high levels of human DNA (>150 ng/reaction) can give a higher Cr value for the IC

system.

The result of the IC must be taken in context of the result of the specific target for human DNA.

The situations shown in Table 18 may arise.

Table 18. Potential amplification results and their interpretation

Specific human target Internal Control Interpretation

No amplification Positive amplification No human DNA detected
No amplification No amplification Invalid result

Positive amplification with low Cr No amplification or Cr higher than  IC result inconclusive

and high fluorescence signal 32*

Positive amplification with high Cr No amplification or Cr higher than  PCR inhibition present
and low fluorescence signal 32*

* This value is indicative and has to be validated within your laboratory.

Important: Internal laboratory validation with relevant inhibitors should be performed to

determine criteria for detecting inhibition.

Quantification of unknowns

The Investigator Quantiplex HYres Kit can quantify a broad range of DNA amounts in a
sample, from 75 ng/pl to about 0.5 pg/pl with a highly linear range between 20 ng/pl and
4.9 pg/pl of human genomic DNA. When 2 pl of a sample at very low concentrations is
loaded in a reaction, the well contains approximately 1-1.5 diploid human genome
equivalents. In the low DNA concentration range, statistical effects known as stochastic
variations can significantly affect the assay result. When using samples containing low
concentrations of DNA, make sure that as many replicates as possible are assayed, in order

to confirm the result.

Investigator Quantiplex HYres Kit Handbook 06/2018



Troubleshooting Guide

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

back cover or visit www.qiagen.com).

Comments and suggestions

No signal, or one or more signals detected late in PCR (Stylesheet)

Incorrect cycling conditions Always use the optimized cycling conditions
specified in the protocols. Be sure to select
ROX as the passive dye on Applied Biosystems

instruments.
Pipetting error, missing or degraded Check the storage conditions of the reagents.
reagent Repeat the assay.
Incorrect or no detection step Make sure that fluorescence detection takes

place during the combined
annealing/extension step.

Insufficient amount of starting template  Increase the amount of template, if possible.
Ensure that sufficient copies of the template
DNA are present in the sample.

Problems with starting template Check the storage conditions of the starting
template DNA.
Efficient removal of PCR inhibitors is essential
for optimal results. Purify nucleic acids from
your sample using an appropriate purification
method. Ensure that all reagents, buffers and
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solutions used for isolating and diluting
template nucleic acids are free from nucleases.

Wrong detection channel/filter chosen Ensure that the correct detection channel is
activated or the correct filter set is chosen for
each reporter dye. Ensure that the chosen
combination of reporter dyes is compatible
with the selected detection channels or filter
sefs.

Degraded control DNA Make new serial dilutions of the control DNA
from the stock solution. Repeat the assay using
the new dilutions.

Differences in Cr values or in PCR efficiencies between runs

Incorrect cycling conditions Always start with the optimized cycling
conditions specified in the protocols. Ensure
that the cycling conditions include the initial
step for activation of the DNA Polymerase, and
the specified times for denaturation and
annealing/extension.

Analysis settings (e.g., threshold and Check the analysis settings (threshold and

baseline settings) not optimal baseline seftings) for each reporter dye. Repeat
analysis using optimal settings for each reporter
dye.

No linearity in ratio of Cr value/crossing point to log of the template amount

Amount of template in unknown sample  Linearity is guaranteed within the range of the

too high standard curve. When signals are appearing
at very early Cr values, dilute the sample and
repeat the reaction.
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Increased fluorescence or Crvalue for no-template control

Contamination of reagents Discard all the components of the assay (e.g,
master mix).

Repeat the assay using new components.

Minimal probe degradation, leading to  Check the amplification plots, and adjust the
sliding increase in fluorescence threshold settings.

Crosstalk problems Depending on the instrument, different
techniques are used to avoid spectral crosstalk
when using multiple fluorophores for multiplex
assays. However, minimal crosstalk as a result
of residual spectral overlap may be observed
in the NTC wells, especially if the instrument is
in need of calibration.

Varying fluorescence intensity

Contamination of realtime cycler Reactions were contaminated with target DNA.
Decontaminate the realtime workstations and
the cycler according to the manufacturer’s
instructions. Use new reagents and solutions.

Real-time cycler no longer calibrated Recalibrate the realtime cycler according to
the manufacturer’s instructions.

Wavy curve at high template amounts In the analysis seftings, reduce the number of

for highly concentrated targets cycles used for background calculation (if the
realtime cycler allows this) or reduce the
amount of template.

Slope for the standard curve differs significantly from -3.33 or R2value is significantly less
than 0.98-0.99

Contamination of realtime cycler Decontaminate the realtime cycler according
to the manufacturer’s instructions.

Investigator Quantiplex HYres Kit Handbook 06/2018



Realtime cycler and/or pipets no
longer calibrated

Wavy curve at high template amounts
for highly concentrated targets

Problem with dilution of standards

The plate was not sealed.

An error was made during dilution of

the DNA standard.

Incorrect concentration values were
entered in the software.

Abnormal fluorescence

Statistical variation

Recalibrate the realtime cycler according to
the manufacturer’s instructions.

Calibrate pipets fo minimize pipetting
variability.

In the analysis seftings, reduce the number of
cycles used for background calculation or
reduce the amount of template.

Ensure that the DNA standard is completely
thawed and mixed thoroughly before use.
Ensure dilutions of the DNA standard are
mixed thoroughly before removing each
aliquot for the serial dilution.

Do not use a sample volume other than 2 pl.
Change pipet tips between each dilution step.

Carefully seal the plates to avoid evaporation.

Verify all calculations, and repeat dilution of

the DNA standard.

Verify the concentrations for all samples used
to generate the standard curve.

Do not write on the plate. Use caution when
handling plates. Wear gloves.

Some variation in the reaction is normal,
particularly with the DNA target present at low
copy number. Perform at least duplicates for
the standard curve to minimize the effect of this
variation. Remove the 0.0048828125 ng/pl
dilution of the DNA standard from the standard
curve by changing the sample type to
“Unknown.”
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Appendix: Alternative Standard Curves

Table 19. Alternative 5-point standard curve (10x dilution)

Serial dilution of control DNA (ng/pl)  Amount of control DNA (pl) QuantiTect Nucleic Acid Dilution
Buffer (pl)

50 Undiluted DNA -

S) 5 45

0.5 5 45

0.05 5 45

0.005 5 45

Table 20. Alternative 4-point standard curve (27x dilution)

Serial dilution of control DNA (ng/pl)  Control DNA (pl)

QuantiTect Nucleic Acid Dilution

Buffer (pl)
50 Undiluted DNA -
1.8519 5 130
0.0686 5 130
0.0025 5 130
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Ordering Information

Product Contents Cat. no.
Investigator Quantiplex HYres Kit ~ Reaction Mix YQ, Primer Mix IC YQ, 387116
(200) Male Control DNA M1, QuantiTect

Nucleic Acid Dilution Buffer
Related Products
Investigator Quantiplex Kit (200)  Reaction Mix YQ, Primer Mix IC FQ, 387016
Male Control DNA M1, QuantiTect
Nucleic Acid Dilution Buffer
Investigator Quantiplex Pro Kit Quantiplex Pro Reaction Mix, Quantiplex 387216
(200) Pro Primer Mix, Male Control DNA MT,
QT Nucleic Acid Dilution Buffer
Investigator Quantiplex Pro RGQ  Quantiplex Pro RGQ Reaction Mix, 387316
Kit (200) Quantiplex Pro RGQ Primer Mix, Male
Control DNA M1, QuantiTect Nucleic
Acid Dilution Buffer
Investigator Human Identification PCR Kits
Investigator 24plex QS Kit Primer mix, Fast Reaction Mix 2.0, 382415
(100)* Control DNA, dllelic ladder 24plex QS,
DNA size standard 550 (BTO), and
nuclease free water
Investigator 24plex GO! Kit Primer mix, Fast Reaction Mix 2.0, 382426

(200)*

Control DNA, dllelic ladder 24plex GO,
DNA size standard 550 (BTO)
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Investigator ESSplex Plus Kit*

Investigator ESSplex SE Plus Kit*

Investigator IDplex Plus Kit*

Investigator HDplex Kit (100)

Investigator Triplex AFS QS Kit
(400)

Investigator Triplex DSF Kit (400)

Investigator Argus X-12 Kit (25)*

* Larger kit sizes available; please inquire.

Primer mix, Fast Reaction Mix including

HotStarTaq Plus DNA Polymerase,

Control DNA, dllelic ladder ESSplex Plus,

DNA size standard 550 (BTO), and

nuclecse-free water

Primer mix, Fast Reaction Mix including

HotStarTaq Plus DNA Polymerase,

Control DNA, dllelic ladder ESSplex SE
Plus, DNA size standard 550 (BTO), and

nucleasefree water

Primer mix, Fast Reaction Mix including

HotStarTaq Plus DNA Polymerase,

Control DNA, allelic ladder IDplex Plus,

DNA size standard 550 (BTO), and

nucleasefree water

Primer mix, reaction mix, DNA
Polymerase, Control DNA, allelic
ladder, DNA size standard, and

nuclecse-free water

Primer mix, reaction mix, DNA
Polymerase, Control DNA, allelic
ladder, DNA size standard, and

nuclease-free water

Primer mix, reaction mix, DNA
Polymerase, Control DNA, allelic
ladder, DNA size standard, and

nuclease-free water

Primer mix, reaction mix, DNA
Polymerase, Control DNA, allelic

381535

381545

381625

381215

380317

380327

383213
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Investigator Argus Y-12 QS Kit
(100)

Investigator DIPplex Kit (100)

DNA extraction and purification

QIAamp® DNA Investigator Kit
(50)

MinElute Reaction Cleanup Kit
(50)*
Rotor-Gene Q

Rotor-Gene Q 5plex

Rotor-Gene Q 5plex HRM

Rotor-Gene Q éplex

ladder, DNA size standard, and

nuclease-free water

Primer mix, reaction mix, DNA
Polymerase, Control DNA, allelic
ladder, DNA size standard, and

nuclecse-free water

Primer mix, reaction mix, DNA
Polymerase, Control DNA, allelic
ladder, DNA size standard, and

nuclease-free water

50 QlAamp MinElute® Columns,
Proteinase K, Carrier RNA, Buffers,
Collection Tubes (2 ml)

50 MinElute Spin Columns, Buffers,
Collection Tubes (2 ml)

Realtime PCR cycler with 5 channels
(green, yellow, orange, red, crimson),
laptop computer, software,
accessories, 1-year warranty on parts
and labor

Realtime PCR cycler and High Resolution
Melt analyzer with 5 channels, plus HRM
channel, laptop, software, accessories, 1-
year warranty on parts and labor

Realtime PCR cycler with 6 channels,
including laptop, software, accessories,
1-year warranty on parts and labor

383615

384015

56504

28004

Inquire

Inquire

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

local distributor.

Document Revision History

R6 Replacement of Control DNAT1 Z1 with Male Control DNA M1 and updated tables for

06/2018 standard DNA dilution series and DNA concentrations. PCR cycling parameters for
Rotor-Gene Q updated. Alternative Standard curves added on page 81.

R5 Male DNA values changed for Control DNA and standard curves. Updated figures and tables.

12/2015 Minor text modifications.

R4 Replacement of Reaction Mix FQ with Reaction Mix YQ. Content updates for quantification

11/2014 protocols and data/results interpretation. Updated figures and tables. Minor text modifications.
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Trademarks: QIAGEN®, QlAamp®, QlAgility®, Investigator®, MinElute®, Quantiplex®, QuantiTect®, Rotor-Gene®, Scorpions® (QIAGEN Group); Applied Biosystems®,
FAM™, VIC® (Life Technologies Corporation). Registered names, frademarks, etc. used in this document, even when not specifically marked as such, are not to be
considered unprotected by law.

Limited License Ag for | igator Quantiplex HYres Kit

Use of this product signifies the agreement of any purchaser or user of the product fo the following terms:

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

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

This kit and its components are licensed for one-time use and may not be reused, refurbished, or resold.

QIAGEN specifically disclaims any other licenses, expressed or implied other than those expressly stated.

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

ahoN

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

HB-1155-006 © 2018 QIAGEN, all rights reserved.
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