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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
Control DNA Z1 (20 ng/pl) 0.2 ml
QuantiTect® Nucleic Acid Dilution Buffer 1 vial
Quick-Start Protocol 1
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 —15°C to
-30°C, if desired. Avoid repeated freezing and thawing. Primer Mix IC YQ must
be stored protected from the 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.

Safety Information

When working with chemicals, always wear a suitable lab coat, disposable
gloves, and protective goggles. For more information, please consult the
appropriate safety data sheets (SDSs). These are available online in convenient
and compact PDF format at www.giagen.com/safety where you can find, view,
and print the SDS for each QIAGEN kit and kit component.
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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 realtime 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-fo-use system for the detection of
human and male DNA using quantitative realtime 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
ANS1C®, 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 targets was 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 detected 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
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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 multi-copy 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.

Scorpions primers are well known for their rapid hybridization to the target
sequence, via the intramolecular 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.

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.
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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 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. Four-fold dilution
series with 7 concentration points in the standard curve for each assay are strongly
recommended. The Control DNA Z1 contains a mixture of male and female DNA,
which mimics the case of a mixed sample — 1 pl of Control DNA Z1 contains

20 ng of human DNA, which includes 12.3 ng of male DNA. To ensure pipetting
accuracy, the minimum input volume of DNA for dilutions should be 10 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 Control DNA
Z1, the dilutions are stable for at least 1 week at +2 to +8°C.

* This value may vary depending on the instrument used.
y vary dep g
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Important: Control DNA Z1 is optimized for use with the Investigator
Quantiplex Kits only.

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.

Table 1. Template files available for the Rotor-Gene Q

Template file Purpose

Investigator Quantiplex HYres Kit  Preset cycling protocol
Cycling

Investigator Quantiplex HYres Kit  Sample name, sample type and
Sample concentration for standard curves and
internal control

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

Description of protocols

Protocols for 4 different cyclers are provided in this handbook.

B Rotor-Gene Q

B Applied Biosystems 7500 Real-Time PCR System for Human Identification
B Applied Biosystems 7500 and 7500 Fast Real-Time PCR Systems
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Equipment and Reagents to Be Supplied by User

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

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

Cooling device or ice

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)

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. 281005 or 981008) and the Rotor-Disc 100
can also be used.

Investigator Quantiplex HYres Handbook 12/2015
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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: Automated reaction setup is also possible. Validated Q Protocols for
QIlAgility® are available free of charge under the ‘User Support’ tab at
http://www.qgiagen.com/products/QlAgility.aspx.

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

Real-time thermal cycler Protocol
Rotor-Gene Q Page 14
Applied Biosystems 7500 Real-Time PCR System for Page 37
Human Identification

Applied Biosystems 7500 and 7500 Fast Real-Time PCR Page 52
Systems

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.
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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 fo avoid contamination when pipetting the NTC.

We recommend performing NTC reactions in at least duplicate.

Internal positive control

An internal, 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.

Investigator Quantiplex HYres Handbook 12/2015 13



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 settings and threshold
values) for analysis of every reporter dye channel in every run.

Things to do before starting

14

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.qgiagen.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 Control DNA Z1 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.

Please see Table 7 for more complete concentration information for the

standard curve dilutions.

Table 3. Serial dilutions of Control DNA Z1

Serial dilution of Control QuantiTect Nucleic
DNA Z1 Control DNA Z1 Acid Dilution Buffer
20 ng/pl Undiluted DNA -

5 ng/yl 10 pl 30 pl

1.25 ng/pl 10 pl 30 l
0.3125 ng/yl 10 pl 30 pl
0.078125 ng/l 10 pl 30
0.01953125 ng/pl 10 pl 30 l
0.0048828125 ng/}l 10 pl 30 l

3. Thaw the template nucleic acids.

Mix all solutions thoroughly before use to avoid localized concentrations of

salt.

Investigator Quantiplex HYres Handbook 12/2015
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4.

Prepare a master mix according to Table 4.

The master mix contains all of the components needed for PCR except the
template (sample) DNA and nuclease-free water.

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.

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

Volume per
Component 20 pl reaction Final concentration
Reaction Mix YQ 9l 1x
Primer Mix IC YQ 9l 1x
Total volume of master mix 18 ul

5.

6.

16

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

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.
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

oo 0 A W N

~N

8

20 9 0.0781 17
20 10 0.0781 18
5 11 0.0195 19
5 12 0.0195 20

1.25 13 0.0049 21
1.25 14 0.0049 22
0.3125 15 NTC 23
0.3125 16 NTC 24

UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK

25
26
27
28
29
30
31
32

UNK 33
UNK 34
UNK 35
UNK 36
UNK 37
UNK 38
UNK 39
UNK 40

UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK

41
42
43
44
45
46
47

48

UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK

49
50
51
52
53
54
55
56

UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK

57
58
59
60
61
62
63
64

UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK

65
66
67
68
69
70
71

72

UNK
UNK
UNK
UNK
UNK
UNK
UNK
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.

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.

ﬂﬁ' Desktop
[} My Documents
_é My Computer
“e® Local Disk (C:)
2} Program Files

() Rokor-Gene ) Saftware

) Templates

3 Quick, Skark Templakes

Quick Start  Adwvanced |

Empty Run

Two Step
] _] HRepre

J q Cther Runs

Perfarm Last Run

Three Step with Melt

Instrument Maintenance

i’l J Open & Template In Anather Folder ...

Cancel I
Help I

Hew

[V Show This Sereen When Software Opens
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10. To setup cycling manually, select “Two Step” cycling profile, and click
IINewII.

We recommend using the provided template file (see page 14 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

Buick Start  Advanced I

e

A two step cyding

S Perform Last Run rofile with data
= acquired on the Green
% Empty Run channel.

..
2 Three Step with Melt

.| Other Runs

@ Instrument Maintenance

l-‘_
I".IL___ ]
fF_J Open A Template In Another Folder...

Hew

Cancel |
IR

Help

W Show This S creen When Software Opens

Advanced Wizard of the Rotor-Gene software.

11. Select the correct Rotor, and confirm the locking ring is attached by checking
the check box. Click “Next” to continue.

New Run Wizard x|

Welcome to the Advanced Bun Wizard!

—Fiotar Tupe
36-Well Rotor

¥ Locking Ring Attached

SkipWieard | ccBack | Mewss |

Confirmation that the locking ring is attached.
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Data analysis

Optimal analysis settings are a prerequisite for accurate quantification data.
Always readjust the analysis settings (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 14 for download
information.

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

File Analysis Run Gain  View ‘Window Help

; I 2, e | 3| =:

F.' H & |[vew &F %) iz & W) iy = = -
Mew Open Save Help Settings Progress  Profile  Temp.\ Samples /Analysis Reports  Arrange
Channels 7 Cyding &.Green 0 Cyeling &, Yellow Edit Samples

Edit Samples tool in the Rotor-Gene Q software.
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14. To analyze the samples, open the analysis tool by clicking “Analysis”.

File Analysis  Gain Wiew  Window  Help

A \ ) z i =
fl H d‘ Wigwy i.:? I'ig 5] i E;EH ﬂ E -
Cpen Save | Help Setkings  Profile Temp.  Sampldg  Analysis | Jeports  Arrange

15. On 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.

H

2 Std Curves (Rel) | Other...
Cuantitation | b et

=- Cycling A& Green

B Cucling &.Red

El Cycling A ellow

Show | Hide |
v Auto-shrink windaw

Quantitation tab in the Analysis tool.

16. Activate the Slope Correction tool for the green channel.
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B Quant. Results - Cycling A.Red {Page 2) - | I:Ilﬂ

M. |Name |Et |Given Cane [hasful] |Ealn:: Caonc [higul] |Fh
1 Coantral DMA 21 20ng4ul 2023 E.EEEEREEEY  5.87085833318376
2 Coantral DMA 21 20ng4ul 2023 B EEBEREEEEY  5.BI247273377E6
3 Cantral DA Z1 Brgdul 220 1.BBEEEEEEY  1.73243624538607
4 Cantral DA Z1 Brgdul 2202 1.6BEEREEEEY  1.72960239328603
L Contral DA 21 1,28ng/l 23,95 0. 416EEEEEY | 0.459734070130E13
G Contral DA 21 1,28ng/l 2418 0 416EBREEY | 0.392215428214711
7 Control DMA 21 0,31 28ng/ 26.00 0104166667 0.112623315266197
a Control DMA 21 0,31 28ng/ 25,86 0104166667 0.123603489436544
9 Control DMA 10,0781 2500/ 27.99 0026041667 16421735611 387E-02
10 | Contral DMA Z1 0,0781 28ng/pl 2816 0026041667 50603811 70765E-02
11 | Contral DMA 21 0,01953126n0-p) 30.44 0006510417 152141 39382181E-03
12 | Contral DMA 21 00195312600 259,75 0006510417 37 370066312173E-03
13 | Control DMA 21 0,00433281 3ngpl 32,73 0001627604 1167543506215E-03
14 | Control DMA 21 0,00433281 3ngpl 32.00 0001627604 12796541 2431 61E-03
15 | MWTC
16 | WTC 3428
17 pure male DMA 2732
18 pure male DMA 2738
19 Sample 35 2856

Sample 35 2847

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.

_lojx
M. |Name |Et |Given Conc [nga’l| Calc Canc [nga’ull Re
1 Contral DHA 21 20ng/pl 2963
2 Contral DHA 21 20ng/pl 2969
3 Contral DMA 21 Sngdpl 2947
4 Contral DMA 21 Sngdpl 29,32
] Control DHA 21 1,28ng/ 2318
G Control DHA 21 1,28ng/ 23,39
7 Control DA 21 0,3125n0.pl 23,39
3 Control DA 21 0,3125n0.pl 23,45
9 Control DA 21 0,078128ng/ 29,28
10 | Contral DMA Z1 0,0781 285m0/l 23,44
11 Contol DA Z1 0,019531 25ng/l 29,22
12 | Contol DA Z1 0,019531 28ng/l 2917
13 | Control DMNA 21 0,00438287 3ngpl 29,30
14 | Control DMA 21 0,00438287 3ngpl 2943
15 |MTC 29,50
16 | MTC 29,45
17 pure male DMA 2345
18 pure male DM& 239,38
13 | Sample 35 2342
20 | Sample 35 2917

3

Investigator Quantiplex HYres Handbook 12/2015 35



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

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 Browvwser
Report Categaories : Templates :
[General] ]

= Quantitation 2 Quantitation (Concise)

Cycling &.Green [Page 1] _ e )
Cycling & Yellow [Page 1] suantitation (Full Report)
Cycling & elow [Page 2]

*% Quantitation (Standard Report)

Shiow | Cancel

24. To interpret the results, see “Interpretation of Results” on page 66.
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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 starting

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

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

B 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.

B Always use the cycling conditions specified in the protocol. The cycling is
optimized for this assay.

B 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.

M 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.

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

Investigator Quantiplex HYres Handbook 12/2015
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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 Control DNA Z1 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 11 for complete concentration information for the standard
curve dilutions.

Table 8. Serial dilutions of Control DNA Z1

Serial dilution of Control QuantiTect Nucleic
DNA Z1 Control DNA Z1 Acid Dilution Buffer
20 ng/pl Undiluted DNA -

5 ng/yl 10 pl 30 pl

1.25 ng/pl 10 pl 30 l
0.3125 ng/yl 10 pl 30 pl
0.078125 ng/l 10 pl 30
0.01953125 ng/pl 10 pl 30 l
0.0048828125 ng/}l 10 pl 30 l

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.

The master mix contains all of the components needed for PCR except the
template (sample) DNA and nuclease-free water.

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.

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 quantification

Volume per
Component 20 pl reaction Final concentration
Reaction Mix YQ 9l 1x
Primer Mix IC YQ 9l 1x
Total volume of master mix 18 ul -

5.

6.

Mix the master mix thoroughly, and dispense 18 pl into the wells of a PCR
plate.

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.
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 1 12

A 20 20 5 5 1.25 1.25 0.3125 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 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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Analyse

Analyze Cxpariment

A ome

Starting a new experiment from a template.

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

Quantfien® Assars

Analyse

Anolyse Experiment

Starting a new experiment.

]
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Starting a new experiment using the advanced setup.

11. Once the new 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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1 HID Real-Time PCR Analysis Software v1.1
Al Instrement A Help
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| _ Barcode (Ogtional: |
| o User Name (Optionsl; | ]
| . M eriabs |ist Comments (Optionaly | =

Which instrument are you using to run the experiment?

500 (96 Walls) 1 [ PO F At (6 Walls) ]

Sedup, run, and anahze sn expariment using 3 4- or S-color, 96-well system,

What type of sxperiment do you want to set up?

|
# Gantitation - Standard Curve [ Guangitation - Rglathen Standard Gurc ] | Guantdation - Comparatie GT (AGTY ]

[ Kp Curvn | [ Goinsing ] | Fiospacn/Abasicn ]
S

Lige standards b0 determine he abaolute quanity of target nuclelc Geid saguence in samales.

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

L FanMard Faanniits | SYEAS Grasn Reagonts o Omer |

The F contam primers to plity nel gequence and othier resgents 1o detect amplifeation, The Resction Setup screen ks not avallable
T0r"0mer reagents.
[ e Wil Curnd

Which ramp speed do you want to use In the Insorument run?

o Standurd (- 2 hours b complets 3 n)

«

A ome | Untitted

Duseonnncted

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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Experiment Menu <€ | Experiment, Quantiplex Type: Standard Curve Reagents. Other m t“)

Define Targels and Samples | Aggign Targets and Samples |

0 instructions:  Diefing the tarmets 1o quartdy and e samples 10 testin the reaction olste

Define Targets Define Samples

i Bild Méw Target I Bdd Baved Target l ‘Have Targat l Delata Taw] | ] Add New Sariple i Add Sived Sarnple ’ i |
| Target Mame Reportar QUEnChEr cal,.. Sampie Name Cosar

[Fuman Target Fam « |Hane v_ - [Sammale 1 m
[Maka Tapat B | o f|riana "_ b

|lie e ~ [Man -.-l -

a INSTruCtions:  Fuor each biolegivst replicate growg in e reaction plate, click Add Biobogical Group, then define the biological group.

[ Biviogical Grom i 7 |

| Binlogical Group Nami Codar Comments

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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% HI) Real Time PCR Analysis Soltware v1.1
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i
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«
A Hoe | Unfitled

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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Experiment Menu << | Experiment. Untitled Type: Standard Curve Reagents: Other m @

@ Define Targets and Samples T Assign Targets and Samples ]

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

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

? Select Wells With: |- Selectitem - | |- Select em - |
I_ Run Method Agsign Target Task Qua
Human Targ [0 ] | [0 showinwelis ¥ | B view Legend | | ] | B |
Reaction Setup
“ o LIEIE
. Materials List Male Targst = _
Mived [T Unknawn [ Standard (1] Megative Gon
\ Define and Set Up Standards
Assign sample(s) to the selected wells.
Assign Sample
Sid 1
] Gt 2
m 5td 3

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

Table 11. DNA concentrations of the human and male standards

Serial dilution of Control ~ Human Target (FAM) Male Target (Cy5)
DNA Z1

20 ng/l 20 12.3
5 ng/yl 5 3.075
1.25 ng/yl 1.25 0.769
0.3125 ng/pl 0.313 0.192
0.078125 ng/l 0.078 0.048
0.01953125 ng/yl 0.0195 0.012
0.0048828125 ng/yl 0.0049 None*

* We do not recommend using the last of the male values (0.003 ng/pl) to calculate the
standard curve, because in some cases due to stochastic effects, this would compromise the
quality of the standard curve.

17. Assign the samples to the plate layout by clicking on the wells and checking
the appropriate box on the left panel.
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18. Click on “Run Method”. Program the cycler according to Table 12.

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 comprises 2 steps: 95°C

for 5 s (denaturation step) and 60°C for 35 s (annealing/extension step).

Table 12. Cycling conditions for the Applied Biosystems 7500 Real-Time PCR
System for Human Identification

Step Temp Time Number Additional comments
of cycles
Initial PCR activation 95°C 3 min - PCR requires an initial
step incubation at 95°C to
activate the DNA
polymerase

Two-step cycling:

Denaturation 95°C 55 40
Combined 60°C 355 cycles  Perform fluorescence data
annealing/ extension collection

Investigator Quantiplex HYres Handbook 12/2015

47




Data analysis

Optimal analysis settings are a prerequisite for accurate quantification data.
Readjust the analysis settings (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 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., Control DNA Z1 20 ng/}l).

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

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

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

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

B 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.

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

B 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.

B 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.

B Optimal analysis settings are a prerequisite for accurate quantification
data. Readjust the analysis settings (i.e., baseline settings 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 Control DNA Z1 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 introduce cross-contamination.

Please see Table 16 for complete concentration information for the standard
curve dilutions.

Table 13. Serial dilutions of Control DNA Z1

Serial dilution of Control QuantiTect Nucleic
DNA Z1 Control DNA Z1 Acid Dilution Buffer
20 ng/pl Undiluted DNA -

5 ng/yl 10 pl 30 pl

1.25 ng/pl 10 pl 30 l
0.3125 ng/yl 10 pl 30 pl
0.078125 ng/l 10 pl 30
0.01953125 ng/pl 10 pl 30 l
0.0048828125 ng/}l 10 pl 30 l

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 14.
The master mix contains all of the components needed for PCR except the
template (sample) DNA and nuclease-free water.

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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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

Volume per
Component 20 pl reaction Final concentration
Reaction Mix YQ 9l 1x
Primer Mix IC YQ 9l 1x
Total volume of master mix 18 ul -

5.

6.

54

Mix the master mix thoroughly, and dispense 18 pl into the wells of a PCR
plate.

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.
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 6 7 8 9 10 1 12

A 20 20 5 5 1.25 1.25 0.3125 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.
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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 Temp Time Number Additional comments
of cycles
Initial PCR activation 95°C 3 min - PCR requires an initial
step incubation at 95°C to
activate the DNA
polymerase

Two-step cycling:

Denaturation 95°C 55 40
Combined 60°C 35s cycles  Perform fluorescence data
annealing/ extension collection
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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 62.
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Sample analysis for the VIC channel. FAM and Cy5 channels shown on page 61.
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5.

64

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.

Fle Miew Tools Instrument Analysis Window Help =%
== ey e = =

Setup Y _nstrument ¥ Results
Plale ¥ Spectra ¥ Component ¥ Amplfication Plot ¥ Standard Curve Y Dissociation Y Report

Standard Curve

32654
] N-Frafald]
B0 Ot el
I¥ Show all standard points
for selected detectar(s)
= Detectar: |FAM -
30,000 Koy
—B- FAM 5id
- Cy55Hd
- XK Unknown
|
=
28,000
Slope: -3.121362
5 i Intercept 25.207930
R2: 0888232
26.000
]
=
|
24.000
|
22,000
20,924
231 -2.000 -1.500 -1.000 -0.500 0.000 0500 1.000 1.301
Log CO
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Standard curve.
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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 Wiew Tools Instrument Analysis Window Help

LU d &k BEE

s 7

Unknown sample concentration.

/ Setup Y Instrument YResuIts \
/ Plate y" Spectra y Componerit Y Amplification Plot Y Standard Curve Y Dizzociation YRepon \

Well | Sample Hame | Detector Task StdDev Ct Quantity |
A1 Control DH& 1 20ngidl FAR-BHG Standard 21,3385 0.0764 20
A Caontral DNA 21 20ngiul FA&M-BHG Standard 21.2504 0.0764 20
Ad Cortral DMNA Z1 Sngiul FAM-BHG Standard 236359 0.00669 5
AS Control DH& Z1 Sngidl FAR-BHG Standard 235483 000663 ]
AT Control DNA 21 1.23ng/ul F&M-BHG Standard 256742 0.0532 123
Af Contral DA Z1 1. 25ng/ul F&M-BHG Standard 25599 0.0a32 125
A10 Cortrol DMA 71 0.31 25ngul FAM-BHG Standard 27 2562 0.0256 0.3125
A11 Control DM& Z1 031 25ngpl FAR-BHG Standard 272157 00286 03123
B2 Contral DA F1 0.0751 25ng/ul F&M-BHG Standard 232174 0.0478 0.0781235
B3 Cortrol DMA 71 0.0781 25ng/pl FAM-BHG Standard 291503 0.0478 0.078125
B3 Control DHA Z1 0019531 25ngil FAR-BHG Standard 31.3231 00345 00193313
BE6 Contral DMA Z1 0.013531 25ng/ul FA&M-BHG Standard 14021 0.0345 0.0195313
B7 Contral DNA 71 0.00455281 25ngil FAM-BHG Standard 333229 0.223 0.00455281
B3 Control DMA 71 0004535251 25ng/pl A Standard 33 0.225 000455281
B10 MTC Linclet.
B11 F&M-BHG NTC Uniciet.
B12 FAM-BHG NTC Uniclet.
1 FAR-BHG Unknown 26 9863 0403053
C3 F&M-BHG Unknown 2 G452 0.520156
5 FAM-BHG Uriknowvn 259893 0.529451
7 FAR-BHG Unknown 27 7887 0230553
ca FAM-BHG Unknown 256483 1.05559

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 66.
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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 slope ranges between -3.0 to -3.6. If the values fall
outside of this range, see the Troubleshooting Guide, page 69, 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/yl).
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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 69, 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
infernal 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. 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.
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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  No amplification or Cr  IC result inconclusive
low Cr and high higher than 32*

fluorescence signal

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

* 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.
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Troubleshooting Guide

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

Comments and suggestions

No signal, or one or more signals detected late in PCR

a) Incorrect cycling
conditions

b) Pipetting error, missing
or degraded reagent

c) Incorrect or no
detection step

d) Insufficient amount of
starting template

e) Problems with starting
template

f) Wrong detection
channel/filter chosen

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

Check the storage conditions of the reagents.
Repeat the assay.

Make sure that fluorescence detection takes
place during the combined annealing/extension
step.

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

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
solutions used for isolating and diluting template
nucleic acids are free from nucleases.

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 sets.
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Comments and suggestions

g) 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

a) Incorrect cycling
conditions

b) Analysis settings (e.g.,
threshold and baseline
settings) not optimal

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.

Check the analysis settings (threshold and baseline
settings) 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 too

high

Linearity is guaranteed within the range of the
standard curve. When signals are appearing at
very early Cr values, dilute the sample and
repeat the reaction.

Increased fluorescence or Cr value for no-template control

a) Contamination of
reagents

b) Minimal probe
degradation, leading to
sliding increase in
fluorescence

c) Crosstalk problems

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

Repeat the assay using new components.

Check the amplification plots, and adjust the
threshold settings.

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.

70

Investigator Quantiplex HYres Handbook 12/2015



Comments and suggestions

Varying fluorescence intensity

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

b) Realtime cycler no Recalibrate the realtime cycler according to the
longer calibrated manufacturer’s instructions.

c) Wavy curve at high In the analysis settings, reduce the number of
template amounts for  cycles used for background calculation (if the
highly concentrated realtime cycler allows this) or reduce the amount
targets of template.

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

a) Contamination of real-  Decontaminate the realtime cycler according to
time cycler the manufacturer’s instructions.

b) Realtime cycler and/or Recalibrate the realtime cycler according to the

pipets no longer manufacturer’s instructions.

calibrated Calibrate pipets to minimize pipetting variability.
c) Wavy curve at high In the analysis settings, reduce the number of

template amounts for cycles used for background calculation or reduce

highly concentrated the amount of template.

targets

d) Problem with dilution of Ensure that the DNA standard is completely
standards 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.

e) The plate was not Carefully seal the plates to avoid evaporation.
sealed
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Comments and suggestions

f) An error was made Verify all calculations, and repeat dilution of the
during dilution of the DNA standard.
DNA standard

g) Incorrect concentration  Verify the concentrations for all samples used to
values were entered in  generate the standard curve.
the software

h) Abnormal fluorescence Do not write on the plate. Use caution when
handling plates. Wear gloves.

i) Statistical variation 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/l
dilution of the DNA standard from the standard
curve by changing the sample type to
“Unknown”.
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QIAGEN maintains a large, up-to-date online database of scientific publications
utilizing QIAGEN products. Comprehensive search options allow you to find the
articles you need, either by a simple keyword search or by specifying the
application, research areq, title, efc.

For a complete list of references, visit the QIAGEN Reference Database online
at www.qgiagen.com/RefDB/search.asp or contact QIAGEN Technical Services
or your local distributor.
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Ordering Information

Product Contents Cat. no.
Investigator Quantiplex  Reaction Mix YQ, Primer Mix IC YQ, 387116
HYres Kit (200) Control DNA Z1, QuantiTect Nucleic

Acid Dilution Buffer
Related products

Investigator Quantiplex  Reaction Mix FQ, Primer Mix IC FQ, 387016
Kit (200) Control DNA Z1, QuantiTect Nucleic
Acid Dilution Buffer

Investigator Human Identification PCR Kits

Investigator 24plex QS Primer mix, Fast Reaction Mix 2.0, 382415
Kit (100)* Control DNA, allelic ladder 24plex QS,

DNA size standard 550 (BTO), and

nuclease free water

Investigator 24plex Primer mix, Fast Reaction Mix 2.0, 382426
GOl Kit (200)* Control DNA, allelic ladder 24plex GO,

DNA size standard 550 (BTO)
Investigator ESSplex Primer mix, Fast Reaction Mix including 381535
Plus Kit* HotStarTaq Plus DNA Polymerase,

Control DNA, allelic ladder ESSplex Plus,
DNA size standard 550 (BTO), and
nucleasefree water

Investigator ESSplex SE  Primer mix, Fast Reaction Mix including 381545
Plus Kit* HotStarTaq Plus DNA Polymerase,
Control DNA, dllelic ladder ESSplex SE

Plus, DNA size standard 550 (BTO), and
nucleasefree water

Investigator IDplex Plus  Primer mix, Fast Reaction Mix including 381625
Kit* HotStarTaq Plus DNA Polymerase,

Control DNA, allelic ladder IDplex Plus,

DNA size standard 550 (BTO), and

nuclease-free water

arger kit sizes available; please inquire.
* Larger kit lable; pl q

74 Investigator Quantiplex HYres Handbook 12/2015



Product Contents Cat. no.
Investigator HDplex Kit  Primer mix, reaction mix, DNA 381215
(100) Polymerase, Control DNA, allelic ladder,

DNA size standard, and nuclease-free

water
Investigator Triplex AFS ~ Primer mix, reaction mix, DNA 380317
QS Kit (400) Polymerase, Control DNA, allelic ladder,

DNA size standard, and nuclease-free

water
Investigator Triplex DSF  Primer mix, reaction mix, DNA 380327
Kit (400) Polymerase, Control DNA, allelic ladder,

DNA size standard, and nucleasefree

water
Investigator Argus X-12  Primer mix, reaction mix, DNA 383213
Kit (25)* Polymerase, Control DNA, allelic ladder,

DNA size standard, and nucleasefree

water
Investigator Argus Y-12  Primer mix, reaction mix, DNA 383615
QS Kit (100) Polymerase, Control DNA, allelic ladder,

DNA size standard, and nucleasefree

water
Investigator DIPplex Kit  Primer mix, reaction mix, DNA 384015
(100) Polymerase, Control DNA, allelic ladder,

DNA size standard, and nucleasefree

water
DNA extraction and purification
QlAamp® DNA 50 QlAamp MinElute® Columns, 56504
Investigator Kit (50) Proteinase K, Carrier RNA, Buffers,

Collection Tubes (2 ml)
MinElute Reaction 50 MinElute Spin Columns, Buffers, 28004
Cleanup Kit (50)* Collection Tubes (2 ml)
* Larger kit sizes available; please inquire.
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Product Contents Cat. no.
Rotor-Gene Q
Rotor-Gene Q 2plex Realtime PCR cycler with 2 channels, Inquire
laptop computer, software, accessories,
1-year warranty on parts and labor
Rotor-Gene Q 2plex Real-time PCR cycler and High Inquire
HRM Resolution Melt analyzer with 2
channels, plus HRM channel, laptop,
software, accessories, 1-year warranty
on parts and labor
Rotor-Gene Q 5Splex Realtime PCR cycler with 5 channels Inquire
(green, yellow, orange, red, crimson),
laptop computer, software, accessories,
1-year warranty on parts and labor
Rotor-Gene Q 5Splex Realtime PCR cycler and High Resolution Inquire
HRM Melt analyzer with 5 channels, plus HRM
channel, laptop, software, accessories, 1-
year warranty on parts and labor
Rotor-Gene Q 6plex Realtime PCR cycler with 6 channels, Inquire

including laptop, software, accessories,
1-year warranty on parts and labor

For up-to-date licensing information and product-specific disclaimers, see the
respective QIAGEN kit handbook or user manual. QIAGEN kit handbooks and
user manuals are available at www.giagen.com or can be requested from
QIAGEN Technical Services or your local distributor.
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Trademarks: QIAGEN®, QlAamp®, QlAgility®, Investigator®, MinElute®, QuantiTect®, Rotor-Gene®, Scorpions® (QIAGEN Group); Applied
Biosystems®, FAM™, VIC® (Life Technologies Corporation). Registered names, trademarks, efc. used in this document, even when not specifically
marked as such, are not to be considered unprotected by law.

Limited License Agreement for Investigator Quantiplex HYres Kit

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

1.

o M wDN

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.giagen.com. Some of these additional protocols have been provided by QIAGEN users for QIAGEN
users. These protocols have not been thoroughly tested or optimized by QIAGEN. QIAGEN neither guarantees them nor warrants that they do
not infringe the rights of third-parties.

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 onetime 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.

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

© 2014 QIAGEN, all rights reserved.


http://www.qiagen.com/
http://www.qiagen.com/

_
www.giagen.com
Australia = techservice-au@giagen.com
Awustria = techservice-at@qiagen.com
Belgium = techservice-bnl@giagen.com
Brazil = suporfetecnico.brasil@qiagen.com
Canada = techservice-ca@qiagen.com
China = techservice-cn@qiagen.com
Denmark = techservice-nordic@qiagen.com
Finland = techservice-nordic@qiagen.com
France = techservice-fr@qiagen.com
Germany = techservice-de@qgiagen.com
Hong Kong = techservice-hk@qgiagen.com
India = techservice-india@qiagen.com
Ireland = techservice-uk@qiagen.com
Italy = techservice-it@qiagen.com
Japan = techservicejp@qiagen.com
Korea (South) = techservice-kr@qiagen.com
Luxembourg = techservice-bnl@qgiagen.com
Mexico = fechservice-mx@giagen.com
The Netherlands = techservice-bnl@qiagen.com
Norway = fechservice-nordic@qiagen.com
Singapore = techservice-sg@qiagen.com
Sweden = techservice-nordic@qiagen.com

Switzerland = techservice-ch@qiagen.com

UK = techservice-uk@giagen.com . . . . .

USA = techservice-us@qgiagen.com QIAGEN
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