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Product Use Limitations

Use PyroMark Q24 Advanced Software only with the PyroMark Q24 Advanced System.
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Product Warranty and Satisfaction Guarantee

QIAGEN guarantees the performance of all products in the manner described in our
product literature. The purchaser must determine the suitability of the product for its
particular use. Should any product fail to perform satisfactorily due to any reason other
than misuse, QIAGEN will replace it free of charge or refund the purchase price. We
reserve the right fo change, alter, or modify any product to enhance its performance and
design. If a QIAGEN product does not meet your expectations, simply call your local
Technical Service Department or distributor. We will credit your account or exchange the
product — as you wish. Separate conditions apply to QIAGEN scientific instruments,
service products, and to products shipped on dry ice. Please inquire for more
information.

A copy of QIAGEN terms and conditions can be obtained on request, and is also
provided on the back of our invoices. If you have questions about product specifications
or performance, please call QIAGEN Technical Services or your local distributor (see
back cover or visit www.giagen.com).
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Technical Assistance

At QIAGEN, we pride ourselves on the quality and availability of our technical support.
Our Technical Service Departments are staffed by experienced scientists with extensive
practical and theoretical expertise in sample and assay technologies and the use of
QIAGEN products. If you have any questions or experience any difficulties regarding the

PyroMark Q24 Advanced System or QIAGEN products in general, please do not hesitate
to contact us.

QIAGEN customers are a major source of information regarding advanced or
specialized uses of our products. This information is helpful to other scientists as well as
to the researchers at QIAGEN. We therefore encourage you to contact us if you have any
suggestions about product performance or new applications and techniques.

For technical assistance and more information, please see our Technical Support Center
at www.giagen.com/Support or call one of the QIAGEN Technical Service Departments
or local distributors (see back cover or visit www.giagen.com).
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Introduction

About this user guide

This user guide provides information about the functions and features of PyroMark Q24
Advanced Software. Please refer to the PyroMark Q24 Advanced User Manualfor
complete information about the proper care, maintenance, and use of the PyroMark
Q24 Advanced Instrument and PyroMark Q24 Vacuum Workstation.

This user guide describes the features of the software and associated tools and enables
the user to manage and modify files and analyses.

This user guide provides information about PyroMark Q24 Advanced Software in the
following sections:

Introduction

Installation of the analysis software
PyroMark Q24 Advanced Software
Start the software

Set up an AQ, SNP, or CpG assay
Set up an SEQ assay

Set up a run

Process the run on the PyroMark Q24 Advanced Instrument
Analyze the run

View, print, and save analysis reports
Manage instrument methods

General hints and tips

Troubleshooting guide
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Installation of the Analysis Software

Minimum specifications

The computer used for data analysis should have the following as minimum
specifications:

»  Windows® 7 32 bit (English version) Operating System

= Pentium® IV processor, 3 GHz or higher

= 1 GBof RAM

= 100 MB free hard drive capacity

= Display resolution of 1280 x 800 pixels, True Color (32 bit)
= USB port

= CD-ROM

»  Pointer device (mouse or similar)

To view reports generated in PDF format, a PDF reader must be installed on the
computer. Adobe® Reader® can be downloaded at www.adobe.com.

Install or upgrade PyroMark Q24 Advanced Software
To install or upgrade PyroMark Q24 Advanced Software:

1. Ensure that the computer meets the minimum requirements (see Minimum
specifications).

Close any programs running on the computer.

Insert the PyroMark Q24 Advanced Software CD into the CD-drive.

In the CD menu, click “Install PyroMark Q24 Advanced Software”.

If the CD menu does not appear automatically, select “(My) Computer” in the
Windows “Start” menu. Right-click the CD-drive with the software CD and
select “Explore”. Double-click the file “autorun.exe”.

i ko bd

6. Follow the instructions that appear in the “Setup Wizard”.
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Note: You may be prompted by the “Setup Wizard” to install the .NET Framework
4.0. If so, restart installation of the PyroMark Q24 Advanced Software after the .NET
Framework installation has been completed (i.e., open the CD menu and click
“Install PyroMark Q24 Advanced Software”).

7. When the software has been successfully installed, click “Exit Setup” in the
CD menu.

8. Please use Windows Update (www.update.microsoft.com) to check for any
critical updates to the .NET Framework 4.0.

Note: If the computer is connected to a network, network policy settings may prevent you
from completing this procedure. For more information, contact your system
administrator.

Uninstall PyroMark Q24 Advanced Software
To uninstall PyroMark Q24 Advanced Software:

1. Select “Control Panel” in the Windows “Start’” menu.

2. Click “Add or Remove Programs” (XP) or “Uninstall a program” under the
Programs category (Vista).

3. In the list of programs, select “PyroMark Q24”.
Click “Remove” (XP) or “Uninstall” (Vista).

5. Repeat steps 2-4 for PyroMark Launcher.
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PyroMark Q24 Advanced Software

The PyroMark Q24 Advanced System is a complete solution comprising instrument,
vacuum workstation, chemistry, and software.

The main advantages of the system are:

»  High-resolution quantification of di-, tri-, or tetra-allelic mutations

»  Genotyping and quantification of InDels

= AQ, SNP, and CpG assays use sequence context as built-in quality control

»=  Analysis of methylation at CpN sites

=  Analysis of methylation in the presence of SNPs

=  Built-in quality control for bisulfite treatment in methylation assays

»  Base-calling with quality assessment

Analysis modes

= -]l

Mew AQ) Assay

Mew SMP Assay
Mew CpG Assay
Mew SEQ Assay

L :l- -
L = W
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()
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Ctrl+ &
Ctri+M
Ctrl+G
Ctrl+ Q)

AQ -

AQ
P SNP
P CpG
- SEQ
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PyroMark Q24 Advanced Software has four analysis
modes:

= AQ: A variety of quantification studies of mutations
such as SNPs and InDels

=  SNP: Genotype analysis of SNPs and InDels. This
mode does not provide quantification of alleles as in
AQ mode.

»  CpG: Methylation analysis of single or multiple CpG
sites. For methylation analysis at CpN sites, a CpG
assay is used with CpN mode enabled during the
assay setup.

» SEQ: Base-calling of unknown sequences

The four different types of analysis can be performed on
the same PyroMark Q24 Plate. To toggle between the

analysis modes in the “Analysis” view, select “AQ”, “SNP”,
“CpG”, or “SEQ" in the toolbar.
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Shortcut browser

The shortcut browser provides a quick and easy way to access folder contents and
commonly used assay and run files.

Y PyroMark Q24 Advanced 3.0.0 The following icons are used to display
File Tooks Reports Window information about the files:
L - el 5 =4 AQ assay file
= Shortcuts N & SNP assay file
28] Bxample Files| - :
&l CpG assay file

SEQ assay file

A run file that has not been

B BE

.3 My PyroMark Files processed
Explore A run file that has been
Refresh F5 processed
New Assay ¥ X Broken shortcut. This may be
el New Run due to a network server that is
Remove Shortcut temporarily inaccessible or that
Properties the file or the folder has been

' moved, renamed, or deleted
outside the software.

Adding and removing shortcuts, updating the contents of a folder, and viewing file and
folder properties:

» Add a shortcut to a folder or drive by clicking “Add Folder Shortcut” or right-click
the “Shortcuts” folder and select “Add Folder Shortcut” from the context menu.

» Add a shortcut to a file by clicking “Add File Shortcut” or right-click the “Shortcuts”
folder and select “Add File Shortcut” from the context menu.

=  Remove a shortcut by right-clicking the shortcut and selecting “Remove Shortcut”
from the context menu. (The files and subfolders in a shortcut folder cannot be
removed separately.)

»  Update the contents of a folder by right-clicking it and selecting “Refresh” from the
context menu, or by the pressing the “F5" key.

» View file or folder properties (e.g., run parameters) by right-clicking the file or folder
and selecting “Properties” from the context menu.
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Note: If the mouse pointer is positioned over a file or a folder in the shortcut
browser, a tooltip displays the file or folder pathway, the file name, the assay note
for assay files, and the plate ID and run note for run files (if entered).

Creating, opening and copying files, and viewing the run log for a processed run:

14

Create a new assay file by right-clicking the desired folder and selecting “New
Assay” and the desired assay type from the context menu. Enter the filename and
press “Enter”. To set up the assay, see Set Up an AQ, SNP, or CpG Assay or Set Up
an SEQ Assay.

Create a new run file by right-clicking the desired folder and selecting “New Run”
from the context menu. Enter the filename and press “Enter”. To set up the run, see
Set Up a Run.

Copy a processed run file and rerun it by right-clicking the run file and selecting
“Copy and Rerun” from the context menu.

Note: Only the run setup, not the run and analysis data, will be copied.

Copy a file by right-clicking the folder containing the file and selecting “Explore”
from the context menu. Windows Explorer opens. For more information, press the
“F1” key to open the online help for Windows Explorer.

Note: To avoid losing data, do not copy a file that is open in PyroMark Q24
Advanced Software.

Open a file by double-clicking it or right-click the file and select “Open” from the
context menu. To open a processed run file, select “Open with” followed by the
analysis mode ("AQ", “SNP”, “CpG”, or “SEQ").

View the run parameters and a run log for a processed run file by right-clicking the
file and selecting “Run Information” from the context menu.
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Main menu and toolbars

File menu and toolbars

File | Tools Reports Windo

Mew Assay
e MNew Run Ctrl+R
EF Open Ctrl+0
Import
Save Ctrl+5
Save As  Ctrl+Shift+5
Exit

k

SEPTE
ned  Mew AQ Assay  Ctrl+A
Mew SMP Assay  Ctrl+MN
Mew CpG Assay  Chrl+G
Mew SEQ Assay  Ctrl+ Q)

Q) O &

Tools menu for
unprocessed run files

Tools | Reports  Window

t

Instrurment Methods

Select “New Assay” or click = in the toolbar and select the
desired assay type to create a new assay file. To set up the
assay, see Set Up an AQ, SNP, or CpG Assay or Set Up an

SEQ Assay.

Select “New Run” or click 2 in the toolbar to create a new
run file. To set up the run, see Set Up a Run.

Select “Open” or click & in the toolbar to open a saved
assay or run file.

Select “Create New Run from Sample Layout File” from the
“Import” submenu to create a new run using a plate layout
for sample IDs and notes (optional) defined in a tab- or
comma-delimited text file (*.tsv, *.txt, or *.csv); see Using
the import/insert sample layout file feature.

Select “Create New AQ/SNP/CpG Assay from Assay
Design File” from the “Import” submenu to create a new
AQ, SNP, or CpG assay based on an assay file (*.xml)
created with PyroMark Assay Design Software. The software
will import the sequence to analyze and the names of the
variable positions.

Select “Save” or click ld in the toolbar to save changes in
the current file. If the file has never been saved, select the
location and enter the filename in the dialog box that
opens.

Select “Save As” to save a copy of the current file. Select
location and enter the filename in the dialog box that
opens.

Select “Exit” to shut down the software.

Select “Instrument Methods” to view the settings for the
instrument methods and, if necessary, import new
instrument method files according to settings supplied by
QIAGEN (see Manage Instrument Methods).
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Tools menu for processed

run files

Tools | Reports  Window

Help

Instrument Methods

¥ RunInformation

Export Peak Heights
Export Environment Data

Export Raw Data

Analysis Log

Reports menu for:
AQ runs

Reports | Window  Help

AC Analysis Statistics
AC) Analysis Results
AC Pyrogram Report
AC Full Report
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Select “Run Information” to view the run parameters and a
run log for the current run file. To print the report, click =.

Select “Export Peak Heights” to save the peak heights of all
used wells as a text file.

Select “Export Environment Data” to save the mixer speed,
block temperature, and pressure readings as a text file. The
temperatures of the environment, the process chamber lid,
and the cooler are also listed.

Select “Export Raw Data” to save the intensities and
dispensation data as a text file.

Select “Export As FASTA" to save base-called sequences in
FASTA format (SEQ assays only). In the dialog that opens,
select the wells to be included (all or selected), the sorting
order of the wells (row or column), and the bases in the
sequences to be included (all, passed, passed + check, or
only quality control window).

Select “Analysis Log” to view or save the log with all
analyses performed on the selected well as an HTML file.
Each analysis is logged with the used analysis settings,
analysis mode (AQ, SNP, CpG, or SEQ), analysis version,
results (including warnings), date and time, and the
Windows user account used to perform the analysis (see
General Hints and Tips).

Text files (*.tsv or *.csv) can be imported into Microsoft
Excel or other applications that can handle data that is

separated by semicolons (;) or tabs. This is useful when
doing further calculations on the data.

The “Analysis Statistics” report includes analysis statistics for
all or selected wells.

The “Analysis Results” report includes well information and
analysis results for all or selected wells.

The “Pyrogram Report” includes well information and a
Pyrogram® for all or selected wells.

The “Full Report” includes run parameters, run log, well
information, and analysis results (including Pyrogram) for
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SNP runs
Reports | Window  Help
SMP Analysis Results

SMP Pyrogram Report
SMP Full Report

SEQ runs
Reports | Window  Help
SEQ Analysis Results

SEQ Pyrogram Report
SEQ Full Report

CpG runs
Reports | Window  Help

CpG Analysis Statistics
CpG Analysis Results
CpG Pyrogram Report
CpG Full Report

Window menu

Window | Help
1 AQ Assay - CA\..\Bxample Files\AQ 1 (Read Only)
2 CpG Run Analysis - C:A\...\My PyroMark Files\Q24_Mixed_all

Help menu

.j@. PyroMark Q24 Advanced Software Help  F1

About PyroMark Q24 Advanced

Analysis toolbar

M PyroMark Q24 Advanced 3.0.0 - [AQ Run Analy

all or selected wells.

The report options are only available for processed runs.
For more information on the reports, see View, Print, and
Save Analysis Reports.

My File Tools Reports Window Help

T R
El-F Shorcuts AQ
=-{F Example Files - snp

--L_] AQ Assay Setup b oG
=3 CpiG Assay Setup| P

11 SNFP Assay Setup

SEQ Assay Setug = SEQ
gl Example un ”

Note: To view reports in PDF format, a PDF reader must be

installed on the computer. Adobe Reader can be
downloaded at www.adobe.com.

Toggle between open files in the software using the
“Window” menu.

Select “PyroMark Q24 Advanced Software Help” or press
the “F1” key to open this user guide.

Click k4 to analyze selected wells (see Select wells) for the

current run file.

Click 2 to view the run parameters and a run log for the
current run file. To print the report, click =.

Select “AQ", “SNP”, CpG”, or “SEQ” in the toolbar to
toggle between the analysis modes.

PyroMark Q24 Advanced Software User Guide 09/2012
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Workflow views

PyroMark Q24 Advanced Software is organized into views that reflect the
Pyrosequencing workflow: Assay Setup, Run Setup, and Analysis. The active view is
indicated in the status bar at the top of the window.

Assay Setup view

This view becomes active when creating a new assay. The color of the workflow arrow
“Assay Setup” in the status bar reflects the type of assay selected. In this view, the user
specifies the assay name, the sequence to analyze, and can optionally enter an assay
note. A nucleotide dispensation order is generated by the software. The “Variable
Positions” tab displayed upon generating the dispensation order lists the variable
positions in the sequence entered and allows the user to name the positions, and indicate
which should be analyzed. By default, all variable positions supported in the used
analysis mode are selected for analysis. The “Analysis Parameters” tab is used to specify
parameters for the data analysis (see Edit analysis parameters in the “Analysis
Parameters” tab). The “Revert to Default” button resets default assay parameters, and the
“Lock Assay” button locks entered assay parameters so they cannot be altered during
analysis (see Analyze a Run). All changes made to an assay file are recorded in a
Change Log, which can be accessed by clicking the “Show Change Log” button.

Run Setup view
__

A new run file is created in the “Run Setup” view. This view serves to enter run-specific
information such as instrument method, Plate ID, Reagent ID, and a note about the run.
Using the “Plate Setup”, assays are added to individual or a group of plate wells.

Analysis view

When a run is completed on the PyroMark Q24 Advanced, the “Analysis” view opens.
Alternatively, this view becomes active when any processed run file is opened. The color
of the workflow arrow “Analysis” in the status bar reflects the selected analysis mode.
This view is used to manage the analysis of individual or groups of plate wells, including
making changes to analysis parameters (for unlocked assays). Information for analysis is
displayed in two tabs, the “Overview” tab (see Overview tab) and the “Analysis Setup”
tab (see Analysis Setup tab).
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Note: A dialog box will request confirmation of any modifications made in the
“Overview” or “Analysis Setup” tabs prior to switching from one tab to another, or upon
selecting (orange outline) another well.

Overview tab

The “Overview” tab in the “Analysis” view displays the plate overview with well-specific
information. Directly below, in the “Pyrogram” pane, is the Pyrogram of the well selected
in the plate overview. The corresponding histogram is displayed beneath the Pyrogram.
To the right is the “Well Information” pane and the “Run note”, which display information
specific to the well selected in the plate overview.

Swmay e
Sameke il Raplee
i

C TG AECTGACTGAGCTEAGCT®SHGCTSEALT ®ALCTGEACT GALCTGEALCTGEAL TGALTGEALCTGEATSTTGEGA
1] 15 1] 5 e 1] 5 4T a5 1] 55 1]

The Pyrogram of the selected well always appears in the upper area of the “Pyrogram”
pane and the histogram (for AQ, SNP, and CpG assays) or compensated Pyrogram (for
SEQ assays) appears in the lower area. It is also possible to replace the histogram in the
lower area with one or more Pyrograms of selected wells (see Simultaneously view
Pyrograms of different wells).
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Above the “Well Information” pane are dropdown menus to specify the type of
information to be displayed for each well, and an easy access button to initiate analysis
of selected wells.

Anahyze

mm Quality b

Analyze Selected
Open in Lower Area
Copy as Image
Print

e Wkl FEE

Run Information

Right-clicking on the plate overview in this tab opens a context menu with the following
options:

»  Analyze Selected: initiates analysis of all selected wells

» Open in Lower Area: replaces the histogram with one or more Pyrograms of
selected wells

» Copy as Image: an image of the full plate layout is copied to the clipboard

=  Print: an image of the full plate layout is formatted for printing

»  Run Information: the “Run Information” window is displayed (see Main menu and
toolbars)
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Analysis Setup tab

The “Analysis Setup” tab displays information specific to the analysis performed on a
specific well or selection of wells.

NP basis 2

| Overdew | Analsis Sdl-lnl

Flztz ID: Flate D | St |h'anEblBPuBmm |ﬁnah.m Paramaters

_ﬂﬂlﬂﬂgm
G e s e Hamec e SHEL
- OO?OOC@ Saquance to Anayze

9000000 GGG TG TCTTARGRAAAGECAAGAG TTT

VWell Information
A5 Dispensation Onder
Assay SHP 1
PGE GTCT
Sample 10 Replicate 1 -
Note:
Histogram
[ T TN
D lsirissassiisinaassing
1l=carnniecaaaninicaas
o 1
G
Fs
Azzay hote

Revertto Default || Savedssay | | Apply

IAS GGGYGETCTTAAGAAAGGCAAGAGTTT

— . 5 ;\ i i f\ """"

In the upper left pane is a schematic of the plate overview that displays the plate ID and
permits the user to select wells (see Select wells). The “Well Information” pane
summarizes all information associated with the well selected in the plate overview. The
Pyrogram of the selected well is displayed at the bottom of the tab.

Details about the assay of a selected well are visible in the large main pane, including

PyroMark Q24 Advanced Software User Guide 09/2012 21



assay name, sequence to analyze, nucleotide dispensation order, histogram, and notes
entered during assay setup. In addition, three tabs display the analysis setup, variable
positions analyzed, and the analysis parameters used.

Select wells

The following methods for selecting wells can be used in the plate overview of both the

“Overview” and the “Analysis Setup” tabs. The color schematic for wells also applies to
both tabs.

To select a single well, simply click on it.

To select a rectangular group of wells, for example A2-A3, B2-B3, and C2-C3:

» Press and hold down the left mouse button while dragging the mouse pointer from
well A2 to C3, or

»  Select well A2 and press and hold down the “Shift” key while selecting well C3, or

= Select well A2 and press and hold down the “Shift” key while pressing the “Right
Arrow” key twice and the “Down Arrow” key twice.

To add wells to the selection above, for example wells B7 and C7, press and hold down
the “Ctrl” key while selecting the wells.

To deselect a well, press and hold down the “Ctrl” key while selecting the well.
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Note: If several wells are selected in the plate, information for the well with the orange
selection frame (in the “Analysis” view) is shown in the “Well Information” areaq, etc.

Colors of wells in plate overview diagrams

Selected well: a dark blue outline (in the “Overview” tab) or a black outline (in the
“Assay Setup” tab)

Most recently selected well: an orange outline

Active, analyzed wells: a light blue outline and pale blue background

Active, unanalyzed wells: a light blue outline and gray background

Inactive wells: a gray outline and background. Inactive wells cannot be selected.

Well with an error: a red cross

PyroMark Q24 Advanced Software User Guide 09/2012
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Histogram

Histogram

S

B T LT P PP

Histogram showing a theoretical CpG assay result.

When setting up an AQ, SNP, or CpG assay, the theoretical representation of the
expected Pyrosequencing peak pattern is presented in the “Histogram” area. The
following icons and colors are used in the histogram:

»  Variable regions (which contain one or more variable positions) are highlighted with
a blue-gray background color

»  When showing reference peaks, blue diamonds are displayed above the reference
peaks. A filled blue diamond indicates the reference peak is enabled, and a hollow
blue diamond indicates the reference peak is disabled. Reference peaks may be
disabled or disabled by left-clicking the peak.

» The bisulfite treatment control is highlighted with a orange background color, and
the base is displayed in orange. When showing reference peaks, orange diamonds
are displayed above the bisulfite treatment controls (CpG assays only).

Zoom histogram

It is possible to zoom in on the histogram by selecting a stretch of it with the left mouse
button.

Zoom out either by right-clicking the histogram area and selecting “Zoom Out” from the
context menu (the zoom is set to the previous level) or by double-clicking the histogram
area (the zoom is set to 100%).

It is possible to adjust the heights of histogram bars.

Export the histogram as an image

The histogram can be copied as an image to the clipboard by right-clicking the
histogram and selecting “Copy as Image” from the context menu. The image can be

24 PyroMark Q24 Advanced Software User Guide 09/2012



pasted into applications that support Enhanced Metafile (EMF) images.

Pyrogram

The Pyrogram is the graph resulting from a sequencing reaction performed using
Pyrosequencing technology. Incorporated nucleotides are shown as peaks in the
Pyrogram.

AQ, SNP, and CpG assays

8 GEGGEYGETTYGYS YEEEYGEAYGTATTEG YEETYGEEYGTGEETETEGEEEYGAGTGEETGTGET

a 8 3 3 @ LT VR 1) 54
100f- e | Zoom Out
Set Max ¥ Axis Value *

Reset Max ¥ fAas Value

Copy as Image

Show Histogram

Shew Reference Peaks

e

AGTTCAGTCAGTCGTGTETGEGTCGAG
3 10 15 20 25 30 35 40 45 =10 =]

Pyrogram showing a CpG assay result.

The following information, icons, and colors are displayed and used in the “Pyrogram”
pane for an AQ, SNP, or CpG assay:

=  The well name and the sequence to analyze are shown in the upper left corner.

L: 4%
»  The analysis result (allele frequencies in AQ mode T4]: =%/ genotype in SNP mode

2/2) | or methylation percentage 22 or average methylation percentage
‘Zvezage: 25%] in CpG mode or CpN mode) is displayed above each variable
position. The background color shows the quality assessment of the analysis result;
see Quality colors. If a quality assessment has been edited by the user, this is
displayed by a border around the analysis result, for example EZE].

Note: =~/ (in white) indicates that a site was deselected by the user. =-2-1 (in white)
indicates that the software does not support the analysis, e.g., analysis of SNP in the

CpG mode. 83 (in red) indicates that the analysis was not possible due to lack of
data.

» Variable regions are highlighted with a blue-gray background color.
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»  When showing reference peaks, blue diamonds are displayed above the reference
peaks. A filled blue diamond indicates the reference peak is enabled, and a hollow
blue diamond indicates the reference peak is disabled.

»  Bisulfite treatment controls are highlighted with a light orange background color.
When showing reference peaks, orange diamonds are displayed above the bisulfite
treatment controls (CpG assays only).

» To view the height of a peak, position the mouse pointer over the top of the peak. A
tooltip displays the height.

»  When showing the histogram, the histogram is displayed in gray over the peaks. It is
best viewed when zoomed in.

Note: By right-clicking the “Pyrogram” pane, it is possible to toggle between
viewing and hiding the histogram and reference peaks.

» The Pyrogram Y axis scale may be manually adjusted by right-clicking on it and
selecting “Set Max Y Axis Value”. The value is limited to three digits and must be
confirmed by pressing the enter button or by clicking the mouse button.

SEQ assays

[

]

GCTGCCTGHHEEAGGAGCTGGAGGAGGTGTGTGGCTCGCAA

C3

125

100

75

0

S0

25+

Zoom Out

@ Copyaslmage [

............................................................................ E Show Histogram

z‘ Show Known Bases  bevrooeoeoeoeeoo e ]
Z| Show Peak Levels T g0 g1

L

ESC TGACTGAC T GACTGACTGACTGAC TGACTGACTGACTGACTGACTGACTGACTGACTGA
5 10 15 20 25 30 35 40 45 50 55 60

When a base is selected in the base-called sequence, the corresponding peak is highlighted in both
the upper and lower areas within the “Pyrogram” pane, and vice versa.

26
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The following information and colors are displayed and used in the “Pyrogram” pane for
an SEQ assay:

»  The well name is shown in the upper left corner

= To view the height of a peak, position the mouse pointer over the top of the peak. A
tooltip displays the height

»  When showing the histogram, a compensated Pyrogram is displayed in gray over
the peaks in the Pyrogram. It is best viewed when zoomed in.

»  When showing known bases, peaks with known bases are marked with blue
diamonds in Pyrogram

»  When showing peak levels, calculated peak levels are displayed in the Pyrogram

= Colors used in the Graph area correspond to quality assessments (see Quality
colors)

= By positioning the mouse pointer on a base in the base-called sequence, a tooltip
displays the position number

Note: By right-clicking the “Pyrogram” pane, it is possible to toggle between viewing and
hiding the histogram, known bases, and peak levels.

Zoom Pyrogram

It is possible to zoom in on the Pyrogram by selecting a stretch with the left mouse button.
Zoom out either by right-clicking the Pyrogram area and selecting “Zoom Out” from the
context menu (the zoom is set to the previous level), or by double-clicking the Pyrogram
area (the zoom is set to 100%).

The Pyrogram Y axis scale may also be manually adjusted by right-clicking on it and
selecting “Set Max Y Axis Value”. The value is limited to three digits and must be
confirmed by pressing the enter button or by clicking the mouse button.

Export Pyrogram as an image

The Pyrogram can be copied as an image to the clipboard by right-clicking the
Pyrogram area and selecting “Copy as Image” from the context menu. The image can
be pasted into applications that support Enhanced Metafile (EMF) images.
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Start the Software

In the Windows “Start” menu, select “(All) Programs/PyroMark/PyroMark Q24
Advanced”. The PyroMark Q24 Advanced Software User Guide (this publication) can be
accessed at any time by pressing the “F1” key when in the software.
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Set Up an AQ, SNP, or CpG Assay

Workflow to set up an AQ, SNP, or CpG Assay

SR
red Mew AQ Assay  Ctrl+A
Mew SMP Assay  Ctrl+M
Mew CpG Assay  Ctrl+G
Mew SEQ Assay  Ctrl+Q

1 1

1. Click = in the toolbar and select “New AQ Assay”, “New SNP Assay”, or
“New CpG Assay”. A new assay file is created. For analyzing methylation at
CpN sites, create a “New CpG Assay” and then enable the CpN mode by
checking the box next to “CpN mode enabled”.

Alternatively, you can create a new assay file in the shortcut browser by right-clicking
the folder you wish to place it in and selecting “New Assay” followed by “New AQ
Assay”, “New SNP Assay”, or “New CpG Assay” from the context menu. Enter the
filename and press “Enter”. You cannot use the same name as another file saved in

the same folder. To add a shortcut to a folder or drive, click “Add Folder Shortcut”.
cho e

S et Fastons | Ansiyss Pacrmsies

Axnay Hors: [Ubntithend]
T ok aaaie [

Seausncs Booe Baufe: Tresomend

LM poaitiors Boirwes bpat Selectall | | Cemslectall |

Eaquanca ta Ay
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-
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10.

30

Enter the sequence to analyze. Note: If creating a CpG assay, we recommend
entering the “Sequence Before Bisulfite Treatment” (see Enter the sequence
before bisulfite treatment). This enables the software to automatically
generate the sequence to analyze and select the most appropriate bisulfite
treatment control.

Note: When CpN mode is enabled, each CpN position in the sequence before
bisulfite treatment is indicated by a small check box above the position. The user
should select which position(s) to analyze by individually clicking the appropriate
check boxes, or by clicking “Select all” or “Deselect all”. Selected boxes are
indicated by blue color and deselected boxes are indicated by white color. All of the
selected CpN positions will be considered during the analysis as long as they are not
deselected in the “Variable Positions” tab.

Click the “Generate Dispensation Order” button (see Generate the
dispensation order).

If creating a CpG assay, check that the software has selected a bisulfite
treatment control. If no bisulfite treatment control has been automatically
selected, add one manually, preferably at the beginning of the sequence
(see Add or remove bisulfite treatment controls).

Optional: Enter information about the assay in the “Assay Note” text box.

Note: An assay note can be displayed in a tooltip in the shortcut browser by
positioning the mouse pointer over the assay file.

Optional: Set up the variable positions in the “Variable Positions” tab.

Before running your samples, validate your assay using a reference DNA
sample (see Appendix B of the PyroMark Q24 Advanced User Manual).

Optional: If applicable, during the assay validation, edit the analysis
parameters.

Optional: Lock the assay for editing by clicking the “Lock Assay” button at the
bottom of the assay setup window. A locked assay () that has been run on
the PyroMark Q24 Advanced Instrument cannot be unlocked (i.e., it will not
be possible to edit the analysis parameters or results after the assay has been
processed).

Click ' in the toolbar to save the file. If the file has never been saved, select
location and enter the filename in the dialog box that opens.
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Enter the sequence to analyze

Type or paste the sequence to analyze into the “Sequence to Analyze” text box. If creating
a CpG assay, we recommend entering the sequence before bisulfite tfreatment, if it is
known (see Enter the sequence before bisulfite treatment).

Note: It is possible to add assays to a well in the plate layout without a sequence to
analyze.

The following rules apply when entering the DNA “Sequence to Analyze” in the software:

» The allowed characters for sequence input are A, C, G, and T as well as IUPAC
codes

» Variable positions can be entered using either IUPAC codes or a forward slash (/)
as a separator between the two potential bases (e.g., C/T)

» InDels should be entered using square bracket notation “[ 1 (e.g., [AT])

» The sequence should not include more than 400 characters or 100 variable
positions

»  Variable positions involving a combination of SNPs and InDels should be entered
using a combination of “/* or IUPAC codes and “[ ]“. For example, [T/A] or [W]
represents a tri-allelic polymorphism where the possible alleles are a T, an A, or
neither (deletion)

= ltis not possible to have a combination of a single nucleotide polymorphism and
constant bases within an InDel (e.g., [A/TC]

= Nested InDels are not supported (e.g., [ATT[C]G])

If the sequence to analyze contains an error, this is displayed by a red exclamation mark
at the end of the text box. Position the mouse pointer over the exclamation mark and a
tooltip will display an explanation of the error. The character or characters that caused
the error will be marked in red in the sequence to analyze.

Sequence o Analyze

BTYGT/T Q
e
- Wrong mput format e
Use characters fram the IUPAC code (A B, C. D, G H, K, M, M R 5 TV, W.Yand /, [, ]}
" is not allowed at the end
[, 1" must have cantent (applies only to AQ and SMP).

As T/T is not a valid variable position, it causes an error.

In SNP assays, a warning message will appear if the sequence to analyze contains
multiple variable sites within the same variable region that will generate the same
sequence pattern. This will make it difficult to discriminate genotypes.
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Enter the sequence before bisulfite treatment

If creating a CpG assay, we recommend entering the sequence before bisulfite treatment
info the “Sequence Before Bisulfite Treatment” text box. This enables the software to
automatically generate the sequence to analyze and select the most appropriate bisulfite
treatment control.

The following rules apply when entering the DNA “Sequence Before Bisulfite Treatment”
in the software:

» The allowed characters for sequence input are A, C, G, and T as well as IUPAC
codes

» Variable positions such as SNPs can be entered using either IUPAC codes or a
forward slash (/) as a separator between the two potential bases (e.g., C/G)

» The sequence should not include more than 400 characters or 100 variable
positions

= InDels are not supported

If the software detects inconsistencies in the sequence before bisulfite treatment, the user
is informed by an information symbol (®)next to the “Sequence Before Bisulfite
Treatment” text box. The warning text is shown in a tooltip when moving the mouse over
the symbol.

Seguence Before Bisuffite Treatmert

CpM positions to investigate: Select all | | Deselect all

1] 0m

CTGAGCCGTTC/T|
F

Mote: 'C' in variable positions will be converted to 'T' |

@ Forward Orientation

Reverse Orientation

If the sequence before bisulfite treatment is edited such that it becomes invalid, the check
boxes along with the “Select all” and “Deselect all” buttons will be grayed out, indicating
that they are disabled and no longer selectable. The check boxes and buttons become
enabled again once the errors in the “Sequence Before Bisulfite Treatment” are
corrected.
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IUPAC codes

Code Description Code Description
A Adenine W TorA
C Cytosine S CorG
G Guanine B C, T, or G (notA)
T Thymine D A, T, or G (not C)
R Purine (A or G) H A, T, or C (not G)
Y Pyrimidine (C or T) \ A, C, or G (not T)
M CorA N Any base (A, C, G, or T)
K TorG

Note: S, B, V, and N are not valid after bisulfite treatment.

Valid patterns in a CpG assay

Patterns that cannot exist after bisulfite treatment are not valid in a CpG assay. For
example, GC/TGAC/G is not valid since C/TG is a forward CpG site and C/G cannot

exist after bisulfite treatment.

The following CpG sites, CpN sites, and SNPs can be included in a forward assay:
»  CpGsite: C/TG

» CpNsite: C/TA, C/TC, C/TG, and C/TT

= SNPs: A/T, A/G, G/T, and A/T/G (i.e., C cannot be included)

The following CpG sites, CpN sites, and SNPs can be included in a reverse assay:
=  CpGsite: CG/A

» CpNsite: AG/A, CG/A, GG/A, and TG/A

= SNPs: A/T, A/C, C/T, and A/T/C (i.e., G cannot be included)

Note: The software does not support analysis of CpG sites that include an additional
variable position, for example A/C/TG. These kinds of SNPs can be analyzed by typing
C/TG in the “Sequence to Analyze” text box and ATCG in the “Dispensation Order” text
box. Proceed with the run as usual. After analysis of the CpG sites, switch to the AQ
mode and change C/TG to A/C/TG (in the “Sequence to Analyze” text box) and analyze
the variable position. In the same way, C/TG/A can be analyzed by typing C/TG in the
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“Sequence to Analyze” text box and TCGA in the “Dispensation Order” text box. After
analysis of the CpG sites, switch to the AQ mode and change C/TG to C/TG/A (in the
“Sequence to Analyze” text box) and analyze the variable position.

Generate the dispensation order

A dispensation order for the entered sequence to analyze is generated by the software by
clicking the “Generate Dispensation Order” button. The generated dispensation order
includes blank dispensations that are used as negative controls.

When creating CpG assays, the dispensation order should also include bisulfite
treatment controls. If the user enters the sequence before bisulfite treatment, the
sequence to analyze will be automatically generated, and one bisulfite control will be
automatically selected, if possible. If the user directly enters the sequence to analyze, the
bisulfite control will need to be added manually, by the user, after the dispensation order
has been generated (see Add or remove bisulfite treatment controls (CpG assays)).

If desired, the dispensation order can be entered or adjusted manually.

Note: When clicking “Generate Dispensation Order”, any existing dispensation order will
be overwritten.

Note: When a base position is selected in the sequence to analyze, the corresponding
dispensation is highlighted with a gray background color, and vice versa.

Sequence to Analyze
TGTTNEAMATGATNCAG
F

Generate Dispensation Order

Digpensation Crder
kBTCGTﬁEEACATGCATF.GCA
Y

Histogram

The arrow in the sequence to analyze, the dispensation order, and the histogram show the position
of the cursor.

34 PyroMark Q24 Advanced Software User Guide 09/2012



Note: If the last variable position in the sequence to analyze is a long InDel, dispensation
will only be performed until three variable peaks are found and providing the
requirement of five reference peaks is fulfilled. To dispense the whole InDel, add a
variable position after the InDel or adjust the dispensation order manually.

Note: If it is not possible for the sequence to come in phase before 32 alleles are
dispensed, the dispensation order will not be completed. For example, the sequence
ACTCDDDDG will have the dispensation order ACTC, since the four D polymorphisms
will generate an out-of-phase stretch over too many alleles.

Dispensation warnings

If the dispensation order contains a warning, this is displayed by an information symbol
@ at the end of the “Dispensation Order” text box. It is possible to run an assay with a
dispensation warning, but the warning must be considered when evaluating the analysis
result. If you position the mouse pointer over the exclamation mark, a tooltip will display
an explanation of the warning.

Warning Suggested action

Sequence uncertain due to lack The problem may be resolved by either entering

of terminal sequence more sequence information or reducing the number
information. of dispensations.

Sequence not in phase atthe ~ The problem may be resolved by adjusting the

end of the dispensations. dispensation order (manually or by clicking
“Generate Dispensation Order”) or entering more
sequence information.

Note: If the problem is not resolved, the out-of-
phase stretch will not be analyzed.

The generated dispensation If possible, enter more sequence information and

order contains less reference  increase the number of dispensations. For the best

peaks than required. possible quality assessment of the results, five or
more reference peaks with the height 1, 2, or 3 are
recommended.

Some genotypes will generate  The sequence to analyze contains multiple variable

the same sequence patterns sites within a variable region that will generate

and will not be distinguishable. sequence patterns that are indistinguishable
between genotypes. Review results carefully.
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Add or remove bisulfite freatment controls (CpG assays)

Histogram

O

CpG assays should contain an internal control to assess successful bisulfite treatment,
preferably at the beginning of the sequence. C bases that are not followed by G in the
sequence are usually not methylated, and should therefore be fully converted to T after
bisulfite treatment and PCR. As a result of successful bisulfite treatment, all templates
should show only Ts and no Cs in these positions. For reverse assays, all templates
should show only As and no Gs in these positions.

We recommend directly entering the sequence before bisulfite treatment, because this
enables the software to generate the sequence to analyze and automatically select one
appropriate bisulfite treatment control. If the user directly enters the sequence to analyze,
or if the software does not find a suitable bisulfite control, one bisulfite control will need
to be added manually, by the user, after the dispensation order has been generated.

A bisulfite treatment control can be added manually by adding a C before or after a T in
a forward assay, or by adding a G before or after an A in a reverse assay, in the
dispensation order. This is only possible if it's known that in the sequence before bisulfite
treatment, the suggested bisulfite treatment controls are Cs converted to Ts (read as Gs
and As in a reverse assay).

Only one bisulfite control may be included. If additional controls are manually added in
the dispensation order, they will be displayed as red Cs in the histogram.

Note: For CpG assays with CoN mode enabled, if the sequence before bisulfite
treatment is entered, the software will use an unselected CpN site as a bisulfite treatment
control.

Set up the variable positions

The variable positions can be set up in the “Variable Positions” tab. The available
parameters are listed below.

Note: If the sequence to analyze is changed (and a new dispensation order is
generated), the variable position parameters are reset to their default values.
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Position

Name

Type

Analyze

Methylation ranges (CpG
assays only)

The location of the variable position in the sequence to
analyze, counting from left fo right.

The name of the variable position. To change the name,
either select the text box (the current contents will be
selected) or double-click the text box.

The type of variable position: SNP, InDel, CpG, or CpN
site.

If this option is checked, the variable position will be
analyzed.

Note: This option is not available for variable positions
that cannot be analyzed for the current assay type.

The expected CpG or CpN methylation. Setting this
parameter for all the CpG or CpN sites allows easy
identification of sites (in the analysis results) that are
outside the user-expected methylation range:

= The light green area is below the expected range
» The green area is within the expected range

» The dark green area is above the expected range

Note: The expected methylation cannot be set for CpG
sites with the “Analyze” option unchecked.

The expected range area can be moved to the left or to
the right by holding down the left mouse button while
moving the area with the mouse.

The arrows can be used to increase or decrease the
expected range. You can also increase or decrease the
expected range by:

1. Positioning the mouse pointer over the left or the right
end of the green area, so that the pointer changes
from a white arrow to «+.

2. Moving the mouse to the left or the right while holding
down the left mouse button.
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To edit all methylation ranges simultaneously, hold down
the “Shift” key while changing one of the ranges.

Examples of methylation ranges

il rFs
100 [ :ﬂ 100
v w
il rFe
0 [[ ]] 100
v -
F. — rFs
30 [ ]i 70
v w
rF. rFs
¢ I—
v -

1. Expected methylation = 100%.

2. Expected methylation = 0-100%.

3. Expected methylation = 30-70% (default)
4. Expected methylation = 0%

To reset the parameters in the “Variable Positions” tab and the “Analysis Parameters” tab
to their default values, click “Revert to Default”.

Edit analysis parameters

The default analysis settings have been set to give optimal analysis results for most
assays. If applicable, during the assay validation, the results may be improved by editing
the analysis parameters:

»  Edit analysis parameters in the “Analysis Parameters” tab

=  Enable or disable reference peaks

» Enable or disable bisulfite treatment controls (only CpG assays)

=  Adjust heights of histogram bars

» Enable or disable variable positions and/or change expected methylation ranges
(only CpG assays); see Set up the variable positions

Ensure changes are validated; see Appendix B of the PyroMark Q24 Advanced User
Manual.

Note: When using QIAGEN kits, use the settings stated in the kit handbooks.

Note: All saved changes are logged. To view a change log for an assay, open the assay
file and click “Show Change Log”.
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Edit analysis parameters in the “Analysis Parameters” tab

The following analysis parameters can be edited in the “Analysis Parameters” tab.

Unsuccessful bisulfite
treatment (CpG assays
only)

Allowed percentage for
passed quality

Allowed percentage for
check quality

Peak height threshold

Required peak height for
passed quality

These parameters state the highest acceptable
percentage of unconverted sequence to achieve
“Passed” quality assessment and “Check” quality
assessment for the CpG sites. The entered values are
compared to the single peak height value that the
analysis algorithm determines.

The highest acceptable percentage of unconverted
sequence to achieve “Passed” quality assessment for the
CpG sites. Above this value, the warning “Uncertain
bisulfite conversion at dispensation: number(s)" is
triggered during the analysis and a “Check” quality
assessment is assigned.

The default value is 5%.

Note: The value cannot be higher than the allowed
percentage value for check quality (see below).

The highest acceptable percentage of unconverted
sequence to achieve “Check” quality assessment for the
CpG sites. Above this value, the warning “Failed bisulfite
conversion at dispensation: number(s)’ is triggered
during the analysis and a “Failed” quality assessment is
assigned.

The default value is 7%.

Note: The value cannot be lower than the allowed
percentage value for passed quality (see above).

These parameters define the lower intensity limit for the
single peak height level of the Pyrogram.

The minimum signal value for a peak to achieve
“Passed” quality assessment for the variable positions.
Below this value, the warning “Uncertain due to low peak
height” is triggered during the analysis and a “Check”
quality assessment is assigned.

The default value is 20.
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Note: The value cannot be lower than the required peak
height value for check quality (see below).

Required peak height for The minimum signal value for a peak to achieve “Check”

check quality quality assessment for the variable positions. Below this
value, the warning “Failed due to low peak height” is
triggered during the analysis and a “Failed” quality
assessment is assigned.

The default value is 10.

Note: The value cannot be higher than the required
peak height value for passed quality (see above).

Parameters

A-peak reduction factor The factor by which the A-peak intensities are multiplied
to account for the fact that A-peaks are higher than other
peaks.

The default value is 0.90.

To reset the parameters in the “Variable Positions” tab and the “Analysis Parameters” tab
to their default values, click “Revert to Default”.

Enable or disable reference peaks and bisulfite treatment controls

Nonvariable peaks, i.e. peaks that are not a part of a variable position (including blank
dispensations), are referred to as “reference peaks”. Reference peaks are used in the
analysis both as references when calculating the single peak height level and as internal
controls when assessing the quality. For the best possible quality assessment of the
results, we recommend that the reference peaks generated by the software are kept
enabled.

By left-clicking a reference peak diamond in the histogram, the peak is either enabled or
disabled as a reference peak, depending on the previous status. The diamond displays
the status:

» Filled blue diamond: Enabled as a reference peak

» Hollow blue diomond: Disabled as a reference peak
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By left-clicking a bisulfite treatment control diamond (CpG assays only), the control is
either enabled or disabled as a control and/or a reference peak, depending on the
previous status. The diamond displays the status:

» Filled orange diamond: Enabled both as a bisulfite treatment control and a
reference peak

» Filled blue diamond: Enabled as a reference peak but disabled as a bisulfite
treatment control

» Hollow orange diamond: Disabled both as a bisulfite treatment control and a
reference peak

Position the mouse pointer over the diamond and a tooltip will describe the consequence
of a click.

Note: To toggle between viewing and hiding reference peaks in the histogram, right-
click the histogram and select “Show Reference Peaks” from the context menu.

Adjust heights of histogram bars

This feature can be used when previous experiences have shown a reproducible
deviation in the measured pattern from the theoretical pattern. Use this feature with care.

1. Press and hold down the “Ctrl” key while left-clicking the top of the
histogram bar (left-click when the pointer changes from a white arrow

to (@)).

2. Either enter the height in the text box that opens, or increase or decrease the
height by using the arrows next to the text box.

3. To apply the new height, press “Enter”.

Dharic oronge = inoreosed height

Light cronge = deoreosed height
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Set Up an SEQ Assay

Workflow to set up an SEQ Assay

42

- o

red Mew AQ Assay Ctrl+A
Ui MNew SNP Assay  Ctrl+N
2.1 Mew CpG Assay  Ctrl+G
Bed New SEQ Assay  Ctrl+Q)

Click =t in the toolbar and select “New SEQ Assay”. A new assay file is
created.

Alternatively, you can create a new assay file in the shortcut browser by right-clicking
the folder you wish to place it in and selecting “New Assay” and “New SEQ Assay”

from the context menu. Enter the filename and press “Enter”. To add a shortcut to a
folder or drive, click “Add Folder Shortcut”.

Enter the dispensation order.

Optional: Enter information about the assay in the “Assay Note” text box.

Note: An assay note can be displayed in a tooltip in the shortcut browser by
positioning the mouse pointer over the assay file.

Before running your samples, validate your assay using a reference DNA
sample (see Appendix B of the PyroMark Q24 Advanced User Manual).

Optional: If applicable, during the assay validation, edit the analysis
parameters.

Optional: Lock the assay for editing by clicking the “Lock Assay” button at the
bottom of the assay setup window. A locked assay () that has been run on
the PyroMark Q24 Advanced Instrument cannot be unlocked (i.e., it will not
be possible to edit the analysis parameters or results after the assay has been
processed).

Click = in the toolbar to save the file. If the file has never been saved, select
location and enter the filename in the dialog box that opens.
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Enter the dispensation order

Type the dispensation order into the “Dispensation Order” text box. The following rules
apply when entering the dispensation order in the software:

» The allowed characters for input are A, C, G, and T

» To repeat a group of bases, use numbers in combination with parentheses, e.g., “3
(CTGA)” corresponds to “CTGACTGACTGA"

If the dispensation order contains an error, this is displayed by a red exclamation mark
at the end of the text box. Position the mouse pointer over the exclamation mark and a
tooltip will display an explanation of the error. The character or characters that caused
the error will be marked red in the dispensation order.

Dezpensalion Onder
3CTGACTTAGCTT] L]

[ The entered dispensation order is not complete

Expanded Dispersation Order
CTGACTGACTGACTTAGCTC

The error “The entered dispensation order is not complete” is caused by a missing or incorrect
positioned parenthesis. In this example, a closing parenthesis is missing.

Edit analysis parameters

The default analysis settings have been set to give optimal analysis results for most

assays. If applicable, during the assay validation, the results may be improved by editing
the analysis parameters:

»  The “Quality Control Window” setting in the “Settings” tab is by default set to 20. If
more or less bases are required, change accordingly.

»  Edit analysis parameters in the “Analysis Parameters” tab

Ensure changes are validated; see Appendix B of the PyroMark Q24 Advanced User
Manual.

Note: When using QIAGEN kits, use the settings stated in the kit handbook.

Note: All saved changes are logged. To view a change log for an assay, open the assay
file and click “Show Change Log” at the bottom of the assay setup window.
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Edit analysis parameters in the “Analysis Parameters” tab

The following analysis parameters can be edited in the “Analysis Parameters” tab.

Peak height threshold

Required peak height for
passed quality

Required peak height for
check quality

Parameters

A-peak reduction factor

44

These parameters define the lower intensity limit for the
single peak height level at the beginning of the Pyrogram.

The minimum signal value for a peak to achieve “Passed”
quality assessment in the base-called sequence. Below
this value, the warning “Uncertain due to low peak
height” is triggered during the analysis and a “Check”
quality assessment is assigned.

The default value is 4.

Note: The value cannot be lower than the required peak
height value for check quality (see below).

The minimum signal value for a peak to achieve “Check”
quality assessment in the base-called sequence. Below
this value, the warning “Failed due to low peak height” is
triggered during the analysis and the “Failed” quality
assessment is assigned.

The default value is 2.

Note: The value cannot be higher than the required peak
height value for passed quality (see above).

The factor by which the A-peak intensities are multiplied
to account for the fact that A-peaks are higher than other
peaks.

The default value is 0.90.
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Known bases If there are any known bases in the dispensation order,
we recommend that these are entered as this can improve

the analysis:

1. Left-click the relevant dispensation and either enter the
height in the text box that opens, or increase or
decrease the height by using the arrows next to the text

box.

2. To apply the height, press “Enter”.

To reset the parameters in the “Settings” tab and the “Analysis Parameters” tab to their
default values, click “Revert to Default”.
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Set Up a Run

Workflow to set up a run

1. Create a new Run Setup by one of the following methods:
»  Click =4 in the toolbar

= Select “New Run” from the “File” menu
=  Press the “R” key while holding down the “Ctrl” key

»  Right-click a folder in the shortcut browser and select “New Run” from the context

menu. Enter a run name and press “Enter”. To add a shortcut to a folder or drive,
click “Add Folder Shortcut”.

» To base your run on a previous run, right-click the processed run file in the shortcut
browser and select “Copy and Rerun” from the context menu. Only the run setup,
not the run and analysis data, will be copied.

2. If the new run has not yet been saved, click = to enter a run name and save
the file in the desired folder.

3. In the “Instrument Methods” drop-down list, select the instrument methods
file that corresponds to the PyroMark Q24 Cartridge to be used. To import
new instrument methods files, see Manage instrument methods.

4. Enter the remaining run parameters and an optional note (see Enter the run
parameters).
5. Set up the plate in the plate layout of the run file by adding assays to wells

and, if desired, entering a sample ID and note for each used well (see Add
assay files to the plate).

6. When the run is set up and ready to run on the PyroMark Q24 Advanced
Instrument, click = to save.

7. Print the plate setup and a list of required volumes of enzyme mix, substrate
mix, and nucleotides, by selecting “Pre Run Information” from the “Tools”
menu and, when the report opens, clicking =.

Note: To print the “Pre Run Information” report in color, turn on the “Print
background colors and images” option in the Internet Explorer (“Tools/Internet
Options/Advanced/Printing”).
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Enter the run parameters

The following run parameters are available.

Run name

Instrument methods

Plate ID

Bar code

Reagent lot number

Estimated run time

Run note

The name of the run is given when the file is saved. Renaming
the file also changes the name of the run.

Select an instrument methods file according to the reagents and
cartridge that will be used for the run (see Manage instrument
methods).

Note: We recommend that only instrument method settings
supplied by QIAGEN are used.

Optional: Enter ID of the PyroMark Q24 Plate.

Note: If you position the mouse pointer over a run file in the
shortcut browser, a tooltip displays the entered plate ID.

Optional: Enter a bar code number for the plate or, if you have
a bar code reader connected to your computer, place the
mouse cursor in the “Bar code” text box and scan the bar code.

Optional: Enter the lot number for the PyroMark Gold Q24
Reagents to be used. The lot number can be found on the
product label.

Note: We recommend entering the reagent ID so that any
unexpected problems with the reagents can be traced.

The estimated run time. Calculated by the software if instrument
methods are defined and at least one assay has been assigned
to the plate.

Optional: Enfer a note about the contents or purpose of the
run.

PyroMark Q24 Advanced Software User Guide 09/2012 47



Add assay files to the plate

To add assays to wells, you can either:

»  Select the assay in the shortcut browser and press and hold down the left mouse
button while you drag the assay to the well

=  Right-click the well and select “Load Assay” from the context menu (this option is only
available when one well is selected)

» Add an assay to several wells by selecting the wells and dragging the assay to the
selection. To select several wells, either click and drag the cursor across the wells to
be selected, or hold down the “Cirl” key as you click wells.

Note: It is not possible to add an assay with no dispensation order or add two or more
assays with the same assay name but have different dispensation orders.

Note: It is not possible to add assays created with PyroMark Q24 Software or PyroMark
Q96 Software.

Note: If an assay is locked, the well is marked with the @ icon.

Plate Setup

................................ ?.F@J_._..... 5?@.?........ 5?9.1........ 5!‘.'?.1_._...... E
A ................................................................................................................................
HAEH AQ 1 CpG 1 CpG 1 SEQ 1 SEQ 1 SNP 1 SHP 1
Im1 AQ 1 CpG 1 CpG 1 SEQ 1 SEQ 1 SNP 1 SHP 1
C

A well is colored according to the assay type loaded to the well. Wells with AQ assays
are orange; wells with SNP assays are red; wells with CpG assays are green; wells with
SEQ assays are purple. Different shades of each color indicate wells with different assays
of the same type.
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Copy or delete contents from cells

To cut the contents of a cell to the clipboard, right-click the cell and select “Cut”
from the context menu

To copy the contents of a cell to the clipboard, either right-click the cell and select
“Copy Cell” from the context menu or select the cell and press “Cirl+C”

To paste the clipboard to a cell or a selection of cells (see Select wells), either right-
click the cell or the selection and select “Paste” from the context menu or select the
cell(s) and press “Ctrl+V”

To delete one or more assays, sample IDs, or notes, either right-click the cell or the
selection and select “Delete” from the context menu or select the cell(s) and press
“Delete”

Enter sample IDs and notes

To enter a sample ID or note, select the corresponding cell (see image below) and
enter the text

To edit a sample ID or note, double-click the corresponding cell

To import a sample and note layout defined in a text file (*.tsv or *.csv), right-click
a well and select “Insert Sample Layout File” from the context menu. For more
information, see Define sample ID and note externally.

To paste a sample layout from the clipboard, right-click a well and select “Paste
Sample Layout” from the context menu. For more information, see Define sample ID
and note externally.

Note: Commas and semicolon are not supported.

Lzzayilame . §hszayhlame
........ - v I
Nb{é! ................. Né{éi ...................

A selected cell is highlighted with a blue background color.

Drag-copy the contents of a cell to other wells

To drag-copy the contents of a cell to other wells:

1.
2,
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Select the cell that you wish to copy.

Position the mouse pointer over the lower right square of the selection, and
press and hold down the left mouse button while you move the mouse to
change the selection.
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3.

When the left mouse bution is released, the contents of the first selected cell
are pasted into the selected cells.

Plate Setup Plate Setup

Drag-copy of the note “25 ul PCR prod”.

Drag-copy and increment sample ID

If the last part of an entered sample ID is a number, the number can be incremented
when drag-copying the sample ID:

1.
2,
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Select the sample ID cell.

To increment by row:
Position the mouse pointer over the lower right square of the selection.

Press and hold down the “Cirl” key + the left mouse button while moving the mouse
to change the selection.

First, release the left mouse button, then the “Cirl” key. When the left mouse button is
released, the sample ID of the first selected cell is incremented and pasted into the
selected cells.

To increment by column:
Position the mouse pointer over the lower right square of the selection.

Press and hold down the “Shift” and “Cirl” keys + the left mouse button while moving
the mouse to change the selection.

First, release the left mouse button, then the “Shift” and “Ctrl” keys. When the left
mouse button is released, the sample ID of the first selected cell is incremented and
pasted into the selected cells.

PyroMark Q24 Advanced Software User Guide 09/2012



Plate Setup Plate Setup

The sample ID “Sample 1” is copied and incremented by column.

Print or export plate setup as image

The “Plate Setup” can be printed or copied as an image (to the clipboard) by right-
clicking the plate and selecting “Print” or “Copy as Image” from the context menu. The
image can be pasted into applications that support Enhanced Metafile (EMF) images.

Define sample ID and note externally

By using the “Import/Insert Sample Layout File” or “Paste Sample Layout” feature, you
can easily use the same layout in several runs and reuse information available in existing
documentation.

Using the import/insert sample layout file feature

You can, for example, generate layout files from your Laboratory Information
Management Systems (LIMS). Sample and note layout files can also be created in
Microsoft Excel, Notepad, and similar applications. The layout file must have two or
three columns: “Well”, “Sample ID”, and “Note” (optional). Each column must be
separated by a tab, comma, or semicolon, and each line must be delimited by a line
break. Save the file as a tab- or comma-delimited text file (*.tsv, *.txt, or *.csv).

The sample and note layout file can be imported into:

=  An existing run file by right-clicking a well in the “Plate Setup” and selecting “Insert
Sample Layout File” from the context menu

= A new run file by selecting “Import” followed by “Create New Run from Sample
Layout File” from the “File” menu
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An example of a sample and note layout file created in Microsoft Excel.

Plate Setup

DA 342 DMA 360
Maotes for well A1 Maotes for well A3

The result when importing the sample and note layout file above.

Using the paste sample layout feature

You can, for example, generate and copy layouts from your LIMS. Sample layouts can
be copied from Microsoft Excel, Word, Notepad, and similar applications. In the source
file, each column of sample IDs must be delimited by a tab and each row of sample IDs
must be delimited by a line break.

To paste a sample layout into an existing run file:

1. Copy all the information in the source file.

2. Right-click a well in the “Plate Setup” and select “Paste Sample Layout” from
the context menu.

The software will paste the sample IDs into the plate, starting at well AT. Well notes
that have been entered into the wells are kept.
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An example of a sample layout created in Microsoft Notepad.

Plate Setup

The result when copying and pasting the sample layout created in Microsoft Notepad.

Review the plate setup

The “Well Information” area shows the following information about a well that is selected
in the “Plate Setup”:

=  Well name

» Type of assay (AQ, CpG, SNP, or SEQ)

=  Assay name

= Sample ID (if entered)

» Sequence to analyze, if entered (AQ, CpG, and SNP assays)
= Dispensation order

»  Well note (if entered)

If several wells are selected in the “Plate Setup”, the information for the first selected well
is shown. If the wells were selected by clicking while holding down “Ctrl”, the information
for the last well selected will be displayed.
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Process a Run

Workflow to process a run

When a run is set up and ready fo run on the PyroMark Q24 Instrument, perform the
following steps:

1. Prepare your samples.

2. Fill the PyroMark Q24 Cartridge with the required volumes of reagents.
3. Load the reagent cartridge and PyroMark Q24 Plate into the instrument.
4

. Insert the USB stick containing the run file into the USB port at the front of the
instrument.

N

. Select the run file and start the run.

6. When the run has been completed and data transferred to the USB stick,
remove the USB stick.

7. Unload the plate and the reagent cartridge.

For more information, refer to the PyroMark Q24 Advanced User Manual,
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Analyze a Run

Workflow to analyze a run

1.

7.

Move the processed run file from the USB stick to a computer running
PyroMark Q24 Advanced Software; insert the USB stick into the computer's
USB port and move the run file to the desired location using Windows
Explorer.

Open the run file in PyroMark Q24 Advanced Software either by selecting
“Open” in the “File” menu or double-clicking the file (=) in the shortcut
browser. If several assay types are included, select the analysis mode in the
dialog box that opens. The analysis modes displayed in the dialog box are
limited to the assay types on the plate.

Iy Select Analysis Mode

EREE
AQ (il SNP [l CpG [l SEQ

Note: To update the contents of a folder in the shortcut browser, right-click it and
select “Refresh” from the context menu, or press the "F5" key.

Note: It is also possible to open the run file by double-clicking it in Windows
Explorer.

All wells on the plate with an Assay Setup corresponding to the selected
analysis mode will be automatically analyzed.

View the analysis results.

Optional: If applicable, modify how the analysis is performed (see Edit
analysis parameters).

Optional: Enter an analysis note in the “Note” text box in the “Overview”
tab.

Note: To expand or collapse the “Note” field, click = or =.

To save the analysis results, click = in the toolbar.

Note: A dialog box will request confirmation of any modifications made in the
“Overview” or “Analysis Setup” tabs prior to switching from one tab to another, or upon
selecting (orange outline) another well.
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Note: It is not possible to edit the analysis parameters or enter an analysis note for a
locked assay ().

Analyze selected wells

Analysis of selected wells can be initiated by clicking the “Analyze Selected Wells” button
in the “Overview” tab:

v Analyze the selected wells (see Select wells).

Note: It is also possible to right-click the selection and select
“Analyze Selected” from the context menu.

During the analysis, a progress dialog box is shown. This dialog box contains a progress
bar, a stop button, and the name of the well that is being analyzed. The analysis can be

stopped by clicking “Stop”. The progress dialog box closes when the analysis is finished
or by clicking “Stop”.

Note: When a well has been analyzed, the well color changes to light blue.

Note: If the analysis of a well resulted in an error, the well is marked with a red cross.

Analysis modes
AQ -
AQ
P SNP
P CpG
P SEQ
PyroMark Q24 Advanced Software has four analysis modes: AQ, SNP, CpG, and SEQ.
To toggle between the modes, select “AQ”, “SNP”, “CpG”, or “SEQ" in the toolbar.

A plate can include wells that must be analyzed in different modes. To complete all
analyses:

1. With the run file open in the “Analysis” view, toggle to the desired analysis
mode.

2. After selecting the analysis mode, all wells with an Assay Setup corresponding
to the analysis mode will be automatically analyzed, and the run will be
automatically saved in the background after the analysis is complete.

If none of the wells has a valid Assay Setup for the chosen analysis mode, the analysis
is not performed.
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AQ, SNP, and CpG assays can be analyzed in any analysis mode without modifying
analysis parameters. To do so, select the relevant wells and click “Analyze selected”.
Multiple single nucleotide polymorphisms in a variable region can be analyzed in SNP
mode, but not in AQ mode. These variable regions will be automatically disabled in AQ
mode. InDels can be analyzed in AQ and SNP mode, but not in CpG mode.

Analyzing assays in CpG mode requires that the sequence to analyze be a valid CpG
sequence. If necessary, the appropriate sequence to analyze can be added in the
“Analysis Setup” tab. Since the CpG mode does not support automatic analysis of SNPs,
methylation percentages and quality assessments are only determined for the CpG sites.
SNPs in a CpG assay can be analyzed in the AQ mode using the sequence to analyze
used in the CpG setup. To exclude the CpG sites in the SNP reports, select the “Analysis
Setup” tab and uncheck the “Analyze” option for these positions in the “Variable
Positions” tab.

To analyze SEQ assays in any other analysis mode, a sequence to analyze must be
entered in the “Analysis Setup” tab.

View the analysis results

By selecting an analyzed (light blue) well in the “Overview” tab, the corresponding
Pyrogram is displayed in the Pyrogram area and the well information (including analysis
warnings) is listed in the “Well Information” area. If several wells are selected in the plate
overview, information for the well with the orange selection frame is shown.

Get an overview of the results

The following well information can be viewed in the plate overview in the “Overview”
tab:

AQ, SNP, and == Select to show the assay name.

SEQ assays
Select to show the sample ID.

[' . Assay - -

— Select to show the well note.

g{ ::Lm " Select to show the quality bar. The quality bar shows the

e thep quality assessment of all variable positions in the well or

- Qualit of all the bases in the base-called sequence. See Quality

' d colors.

CpG assays G Select to show the mean methylation percentage of all

CpG sites (or CpN sites if CoN mode was used) in the
well.
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Select to show the methylation bar. The methylation bar
shows the methylation level for each CpG site (or CpN
site if CoN mode was used) in the well. See Methylation
colors.

Wl Assay b

Mane
Assay
Sample 1D
Mote
Quality
Mean

i R0 E %

Ranges

Note: Wells with a high substrate peak will be marked with an information icon (@) in
the plate overview. This will not affect the quality assessments.

Note: If analysis parameters, quality assessments, or base-called sequence for SEQ
results have been edited by the user, the well is marked with a warning icon (4&).

Note: If an assay is locked, the well is marked with the A icon.

Print or export plate overview as an image

The plate overview can be printed or copied as an image (to the clipboard) by right-
clicking the plate overview and selecting “Print” or “Copy as Image” from the context
menu. The image can be pasted info applications that support Enhanced Metafile (EMF)
images.

Analysis warnings

By selecting an analyzed (light blue) well, the analysis warnings (if any) are listed in the
“Well Information” area. An analysis warning affects the quality assessment in the
following way:

» AQ, SNP, and CpG assays: Affects the quality assessment for either all variable
positions or a single position. If several warnings of the same kind were triggered,
only the most serious ones are displayed in the “Well Information” area.

»  SEQ assays: Affects the quality assessment for either the whole sequence or from a
specific dispensation and forward. All warnings triggered within the quality control
window are displayed in the “Well Information” area.

Clicking the “Warning Info” button (| WamingInfe |) provides a short description and
recommendation for each shown warning.

For some of the warnings, the criteria for occurrence and the effect on the quality
assessment can be modified by the user in the “Analysis Parameters” tab; see Edit
analysis parameters.
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Note: If a dispensation error occurs, we recommend that the reagent cartridge is
replaced.

Quality assessments
The quality assessments of the analysis results are displayed by:

*»  Quality bars (==) in the plate overview; see Get an overview of the results

» The background color of the analysis results (allele frequencies, the methylation
percentages, or genotype in the Pyrogram, for example 26%l, or the base-called
sequence)

» The peaks in the compensated Pyrogram are colored according to their quality
assessments (SEQ assays only)

Quality colors

» Blue: Passed
»  Yellow: Check
» Red: Failed

»  White: Not analyzed. Either analysis is not supported by the software (e.g., analyzing
single nucleotide polymorphisms in CpG mode) or the variable position has been
deselected by the user (AQ, SNP, and CpG assays only).

Homopolymers and uncertain bases

For sequences containing homopolymers, quantification of the base at the end of the
homopolymer may be uncertain and should be checked by the user. Uncertain bases are
indicated in these ways:

= By yellow in the quality bar of the plate overview

= By yellow in the quality bar of above the base-called sequence

» By “[]” surrounding the uncertain base in the base-called sequence.
» By a yellow bar above the blue bar in the histogram

See Edit base-called sequences to add or remove the uncertain base. If the uncertain
base is added to the base-called sequence, the “[ ] disappear, and the added base is
shown in lowercase. If the uncertain base is deleted, the “[ |* and the base are both
deleted. If an analysis containing uncertain bases is exported to a FASTA-formatted
report, uncertain bases with an intensity of 1.5 or higher will be included, while those
with an intensity of less than 1.5 will not be included.
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Methylation levels

In the CpG mode, a methylation bar in the “Overview” tab shows the methylation level
for each CpG site (or CpN site if CpN mode was used) in the well (see Get an overview
of the results).

Methylation colors
= Light green: Below the expected range
=  Green: Within the expected range

»  Dark green: Above the expected range

View and compare Pyrogram

By selecting an analyzed well in the “Overview” tab, the corresponding Pyrogram and
theoretical histogram (if an AQ, SNP, or CpG assay) or compensated Pyrogram (if an
SEQ assay) are displayed in the “Pyrogram” pane.

SHP1 SHF 1 Cpa 1 CpG 1
| Heglicaie 1 [ Heplicaie 3| Meplicaie 1 Heplicais 3
SEQ2 SEQ2 A1 L] SHP2 P2 Cpl2 CpG2
Feplicate i | Heplicate 3 | Maglieate " | Hepdleate 3 | Maplieaie 7| Heapdleati 3 | Mgl 1 Heplleatg 37
(s Y [ |
SEQ 3 SEQ3 7 F) 7 E] SHP 3 NP 3 Cpa 3 Cpa3
FHeplicate 1| Hplicaie ¥ | Hsplicate 1| Maplicate ¥ | Msplieate T | Meplicaie ¥ | Aeplieat T | Faplieaie ¥
I:I I:l
|
| TGGCCGGGTCACGATGHERTAT TTATAGCTGAGGGGTGGEG|GIATGGAG
[nz

Al U,M J_

150|

}H

L; ._._Jl. _.LI ey

,\ JJJ 1

When a base is selected in the base-called sequence, the corresponding peak is highlighted in both
Pyrogram areas, and vice versa.
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Simultaneously view Pyrograms of different wells

Pyrograms from 2 or more wells can be viewed simultaneously (e.g., if the user wishes to
compare Pyrograms) by opening one or more additional Pyrograms of selected wells in
the lower area of the “Pyrogram” pane:

1. Highlight the wells (see Select wells) you wish to open in the lower area.

2. Right-click the selection and select “Open in Lower Area” from the context
menu.

Two or more Pyrograms are now displayed in the “Pyrogram” pane. In the upper
area of the pane is the Pyrogram of the well in the plate overview displaying an
orange outline. This Pyrogram is fixed. In the lower area are the one or more
Pyrograms of the additional wells selected for the comparison. The Pyrograms are
linked, meaning that if the Y axis value for one of the Pyrograms is set manually, the
entered value is used for both Pyrograms. The Pyrograms in the lower area are
displayed one at a time.

3. Select the well in the plate overview that should appear as the fixed
Pyrogram in the upper area of the “Pyrogram” pane.

4. Use the scroll bar in the lower area of the “Pyrogram” pane to change the
Pyrogram displayed.

L Lal Analyze Selected
CpG “-lil- Open in Lower Area

Hepli{ 8 Copy asImage

— 4 Print
1f#  RunInformation

To close the Pyrogram list in the lower areaq, click x in the upper right corner of the lower
area.

Zoom Pyrogram and view description of icons and colors

For information on icons and colors used in the Pyrogram area and how to zoom, see
Pyrogram.
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Edit analysis parameters

The default analysis settings have been set to give optimal analysis results for most
assays. If changing these settings, ensure the changes are validated (see Appendix B of
the PyroMark Q24 Advanced User Manual).

Note: When using QIAGEN kits, use the settings stated in the kit handbooks.

Note: It is not possible to edit the analysis parameters for a locked assay ().

1.
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Select the well or wells (see Select wells) for which you wish to edit the
analysis parameters.

Note: The changes will only be applied to wells that share the same assay and
dispensation order as the displayed well. To edit the analysis parameters for all wells
with the same assay and dispensation order, you only have to select one of the wells.

Edit analysis parameters in the “Analysis Setup” tab:

To enable or disable variable positions and/or change expected methylation ranges
(only CpG assays), see Set up the variable positions. To edit other analysis
parameters for an AQ, SNP, or CpG assay, see Edit analysis parameters.

To edit the analysis parameters for an SEQ assay, see Edit analysis parameters.

Note: It is not possible to change the assay name, dispensation order, or assay note.

When finished, click “Apply”. In the resulting message box, select if changes
should be applied to all wells with the same assay name and dispensation
order (“To all”) or to only selected wells with the same assay name and
dispensation order (“To selected”).

Note: It is also possible to enable or disable reference peaks and bisulfite treatment
controls (CpG assays only) in Pyrogram in the “Overview” tab (see Enable or disable
reference peaks and bisulfite treatment controls). To apply changes made in
Pyrogram, click the green @ button, which is enabled if a change has been made.

In the “Apply Analysis Setup” dialog box, apply the changes to all or the
selected wells:

To apply the changes to all wells that share the same assay and dispensation order
as the displayed well (i.e., all the white wells in the “Apply Analysis Setup” dialog
box), click “To All”.

To apply the changes to the selected wells, (i.e., the white wells that are selected in
the “Apply Analysis Setup” dialog box), click “To Selected”.

During the analysis, a progress dialog box is shown. The dialog box contains a
progress bar, a stop button, and the name of the well that is being analyzed. The
analysis can be stopped by clicking “Stop”.
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5. To save the changes, click .

Note: If analysis parameters, quality assessments, or base-called sequence for SEQ
results have been edited by the user, the well is marked with a warning icon (&) in
the “Overview” tab.

Note: All changes are logged. To view the analysis log for a selected well, select
“Analysis Log” from the “Tools” menu.

Use modified assay in other runs

Changes made in the “Analysis Setup” tab will not be saved in the original assay file. To
use the modified assay in other runs:

1. Select a well that is using the modified assay and click “Save Assay”. The
“Save Assay As” dialog box opens.

2. Save the changes to the original file or save the modified assay as a new file:
Select destination (folder) from the “Save in” drop-down list.

Enter filename in the “File name” text box and click “Save”.

Edit base-called sequences

To edit a base-called sequence, right-click it and select the desired option. It is also
possible o copy segments or the complete base-called sequence. Click and drag the
mouse across the segment to be copied (selected segment will be highlighted in blue)
and press “C” while holding down the “Ctrl” key to copy the selection to the clipboard. It
is also possible to select a segment of base-called sequence by using the “Shift” and
arrow keys.

(i (]
ACGCTT CTACGCAATAAACTGAGAGCAAGGGCK

T
L Increaze Selected

Al | Insert Before 3 | Insert C

Insert After 3 Insert A
Delete Selected

—n | |

Note: All changes are logged. To view the analysis log for a selected well, select
“Analysis Log” from the “Tools” menu.

Note: If editing a base-called sequence, note that the quality assessments are still based
on the original sequence (the sequence called by the software).

Note: It is not possible to edit the base-called sequences for a locked assay (4).
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View, Print, and Save Analysis Reports

PyroMark Q24 Advanced Software offers the following analysis reports for processed
runs.

Reports for AQ and CpG ®  Analysis Statistics Report. This includes analysis

FUNS statistics for all or selected wells.
»  Analysis Results Report. This includes well
Reports | Window  Help . Y . P .
——— information and analysis results for all or selected
CpG Analysis Statistics
wells.
CpG Analysis Results o . .
c =  Pyrogram Report. This includes well information
pG Pyrogram Report dp f I lected I
CpG Full Report and Pyrogram for all or selected wells.

= Full Report. This includes run parameters, run log,

Reports for SNP and SEQ well information, and analysis results (including
runs Pyrogram) for all or selected wells.
Reports | Window  Help Note: To view reports generated in PDF format, a
SEQ Analysis Results PDF reader must be installed on the computer. Adobe
SEQ Pyrogram Report Reader can be downloaded at www.adobe.com.
SEQ Full Report

Analysis statistics report (only AQ and CpG modes)

W‘ Window  Help W‘ Window  Help

| CpG Analysis Statistics | AC Analysis Statistics
CpG Analysis Results AQ Analysis Results
CpG Pyrogram Report AC) Pyrogram Report
CpG Full Report AC Full Report

The Analysis Statistics report includes the following information for variable positions in
all or selected wells (see Select wells):

» The mean allele frequencies (AQ report) or mean methylation percentage (CpG
report)

» The highest and the lowest allele frequencies (AQ report) or methylation percentage
(CpG report)

=  The standard deviation
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= The number of values and the wells used in each calculation

» If analysis parameters or quality assessments have been edited by the user, the
affected wells are listed at the top of the report

The report can be saved as a text file (*.tsv or *.csv) or an HTML file (.html). The report
can be imported into Microsoft Excel or other applications that can handle text files (*.tsv
or *.csv) with data that is separated by semicolons (;) or tabs. This is useful when doing
further calculations on the data.

Report options

M AQ Analysis Statistics Report [&J

Selection

@ Al wells

Selected wells

Group By
@ Assay

Assay and sample D

Include Results with the Following Guality
Assessments

| Passed
Check

Preview |[ Save ]| Cancel

In the “Analysis Statistics Report” dialog box, there are the following options:

All wells/Selected wells  The wells to be included in the report.

Assay/Assay and The analysis results statistics can be grouped
sample ID according to:
=  Assay

Wells with the same assay will be grouped.
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= Assay and sample ID
Wells with the same assay and sample ID will be
grouped. Can be useful when experiments with
replicates are performed.

Passed/Check The analysis results to be included. The calculations
can be performed on results with passed and/or
check quality assessment.

Note: If all passed and check results are to be
included in the report, you can exclude results within
this group by turning off the “Analyze” option for these
positions in the “Analysis Setup” tab (see Set up the
variable positions).

To view the report before saving or printing it, click “Preview”.

Analysis results report

Reports | Window Help
AQ Analysis Statistics Reports | Window Help

AQ Analysis Results | | SNP Analysis Results
AQ Pyrogram Report SMNP Pyrogram Report
AQ Full Report SNP Full Report
Reports l Window Help
CpG Analysis Statistics Reports | Window  Help
CpG Analysis Results SEQ Analysis Results
CpG Pyrogram Report il SEQ Pyrogram Report
CpG Full Report SEQ Full Report

The Analysis Results report includes the following information for all or selected wells
(see Select wells):

»  Well information (well name, assay name, and sample ID)

» The allele frequencies (AQ report), genotypes (SNP report), methylation percentages
(CpG report), or base-called sequences (SEQ report) and the quality assessments

»  The mean methylation percentage and the standard deviation of all passed CpG
sites (or CpN sites if CoN mode was used) in a well (CpG report only)

»  The highest and lowest methylation percentage in a well (CpG report only)
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» Information on whether the analysis parameters, quality assessments, and analysis

results (SEQ report only) have been edited by the user or not

Optional: The analysis version, well notes, and analysis warnings. In the AQ and CpG

reports, it is also possible to include the names and the original and/or the current

quality assessments for the variable positions.
The report can be saved as a text file (*.tsv or *.csv) or an HTML file (.html). The report

can be imported into Microsoft Excel or other applications that can handle text files (*.tsv

or *.csv) with data that is separated by semicolons (;) or tabs. This is useful when doing

further calculations on the data. The first line in the report states the name of the run. The

following two or three lines contain the column headings. Each of the lines following the

column headings contains detailed well information and statistics of a specified well.

Report options

Ml AQ Analysis Results Report I&
Selection Sort By
@ All wells @) Row
) Selected wells 1 Calumn

[A Advanced ] IEreuriew“ Sawve ” Cancel I

Oiptions

Mote column

\warnings column

[] Analysis version column
[ Pesition name column
Quality column

[] Original quality column

I SEQ Analysis Resulis Report I&

Selection
Wells Sort By
@) All wells @) Row

1 Selected wells 1 Calumn

Included Sequence
@ All
| Passed
| Passed + Check
=) Only Guality \Window

[Lﬁ-«dvan-oed ] IEreufiewI I Save I IQanoeI I

Cptionzs
Note column
‘warning column

[] Analysis version column

Quality columns

In the “Analysis Results Report” dialog box, there are the following options:

All wells/Selected wells  The wells to be included in the report.
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Sort by row/column

All/Passed/Passed +
Check/Only Quality
Window

Note column

Warnings column
Analysis version

column

Position name column

Quality column

Original quality
columns

The sorting order of the wells.

The bases in the base-called sequences to be included in the
report.

This option is only available for the SEQ report.
If this option is checked, a column with well notes is included.

If this option is checked, a column with analysis warnings is
included.

If this option is checked, a column with the analysis version is
included.

If this option is checked, a column with the names of the
variable positions is included.

This option is not available for the SEQ report.

If this option is checked, a column with the current quality
assessments is included.

If this option is checked, a column with the original quality
assessments is included.

This option is not available for the SEQ report.

To view the report before saving or printing it, click “Preview”.

Pyrogram report

Reports | Window

AQ Analysis Results
AQ Pyrogram Report
AQ Full Report

AQ) Analysis Statistics

Help
| Window Help
SMP Analysis Results

. Reports

SMP Pyrogram Report
SHP Full Report

Reports | Window Help

CpG Analysis Statistics Reports | Window  Help
CpG Analysis Results SEQ Analysis Results
CpG Pyrogram Report SEQ Pyrogram Report

CpG Full Report
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SEQ Full Report
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The Pyrogram report includes well information (well name, assay name, sample ID, and
well note) and Pyrograms for all or selected wells (see Select wells). If analysis
parameters, quality assessments, or base-called sequence for SEQ results have been
edited by the user, this is stated in the report.

The following information, icons, and colors are displayed and used in the AQ, SNP,
and CpG reports:

= The well name and the sequence to analyze

» The analysis result — allele frequencies (AQ report), genotypes (SNP report), or
methylation percentages and methylation averages (CpG report) — is displayed

-—: EE%
above each variable position, for example @ (InDel) and 26%1. The

background color shows the quality assessment of the analysis result; see Quality
colors.

Note: =~/ (in white) indicates that a site was deselected by the user. =-2-I (in white)
indicates that the software does not support the analysis, e.g., analysis of SNP in the

CpG mode. 88 (in red) indicates that the analysis was not possible due to lack of
data.

» If desired, the variable positions are highlighted with a blue-gray background color

»  Bisulfite treatment controls are highlighted with a light orange background color
(CpG report only)

The following information and colors are displayed and used in the SEQ report:
=  The well name

» The base-called sequence. The background color of a base in the sequence is
according to its quality assessment; see Quality colors.

» |f a compensated Pyrogram is included, the peaks are colored according to their
quality assessments. Compensated Pyrograms are only shown for analyzed wells.
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Report options

M SEQ Pyrogram Report [
MY AQ Pyrogram Report ﬁ‘ =
- @ Al wells
Cl _

Selection [Close] ©) Selected wels

@ Al wels

} Layout

SRR Mumber of rows: 3

Layout Mumber of columns: 1

. 3
Mumber of rows: Sart by @ Row
Mumber of columns: 1 1 Column
Sort by 0 Rovwr Orieriiation
) Columan @ .,
@ Portrait -L;_L._ () Landscape
Crienitation
@ @ Porrsit @ i) Landscape Oiptions
| Show peak levels

Optiong @ Raw pyrogram

| Highlight vanable regions Compensated pyrogram

Paper size: [M - Paper size: [M ']

Ereview || Save || Cancel Ereview Save || Cancel

In the “Pyrogram Report” dialog box, there are the following options:

All wells/Selected wells

Number of rows/columns

Sort by row/column
Portrait/Landscape

Highlight variable regions

70

The wells to be included in the report.

The number of columns and rows of a Pyrogram on each

sheet.
The sorting order of the wells.

The paper orientation.

If this option is checked, the variable regions are
highlighted with a blue-gray background color.

This option is not available for the SEQ report.
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Show peak levels If this option is checked, the calculated peak levels are
shown in the Pyrogram.

This option is only available for the SEQ report.

Raw Pyrogram/ The type of Pyrogram to be included in the report.

C ted P
OMPENSAIEd TYrogram — 1his option is only available for the SEQ report.

Paper size The paper size (A4, A3, letter, or tabloid).

To view the report before saving or printing it, click “Preview”.

Note: In order to view the report, a PDF reader must be installed on the computer.
Adobe Reader can be downloaded at www.adobe.com.

Full report
Reports | Window  Help
AQ Analysis Statistics | Reports | Window Help
AQ Analysis Results SMP Analysis Results
AQ Pyrogram Report SMP Pyrogram Report
AQ Full Report [ SNPFull Report

Reports | Window Help

CpG Analysis Statistics Reports Window Help
CpG Analysis Results SEQ Analysis Results
CpG Pyrogram Report SEQ Pyrogram Report
CpG Full Report " SEQFull Report

The full report includes the following information for all or selected wells (see Select wells):

=  Run parameters (run name, run date and time, instrument method, instrument name,
serial number, operator, plate ID, barcode, reagent ID, and run note) and a run log

»  Well information (well name, assay name, sample ID, and well note), analysis
version, AQ, SNP, or CpG assay, sequence to analyze

»  Pyrogram. For information on icons and colors used in the Pyrogram areaq, see
Pyrogram report.

» Allele frequencies (AQ report), genotypes (SNP report), methylation percentages
(CpG report), or base-called sequences (SEQ report), and the quality assessments

=  Analysis warnings
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» If analysis parameters or quality assessments have been edited by the user, the

affected wells are listed

Report options

M AQ Full Report

Selection
@ Al wells

() Selected wells

EBreview ] [ Save

] [ Cancel

MY SEQ Full Report

S

Selection
@ Al wells

(7 Selected wells

Options
@ Faw pyrogram

i) Compensated pyrogram

Preview ] [

Save

] [ Cancel

In the “Full Report” dialog box, there are the following options:

All wells/Selected wells The wells to be included in the report.

Raw Pyrogram/ The type of Pyrogram to be included in the report.

C ted P
ompensated Fyrogram This option is only available for the SEQ report.

To view the report before saving or printing i, click “Preview”.

Note: In order to view the report, a PDF reader must be installed on the computer.
Adobe Reader can be downloaded at www.adobe.com.
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Supported files

PyroMark Q24 Advanced Software supports the following file types:

AQ assay *.paq

SNP assay *.psnp
CpG assay *.pcpg
SEQ assay *.pseq
Plate setup *.pset
Processed run *.prun

Files can be opened by either selecting “Open” in the Files menu or clicking [=.

Note: Files created in PyroMark Q24 2.0 Software or in PyroMark Q96 2.5 Software are
not supported.

PyroMark Q24 Advanced Software User Guide 09/2012 73



Manage Instrument Methods

Tools | Reports  Window |

Instrument Methods

Instrument methods should be selected according to the reagent cartridge that will be
used for the run. The code number printed on the PyroMark Q24 Cartridge corresponds
to specific instrument parameter settings provided at
http://www.giagen.com/support/pyromarkparameters.aspx.

Note: We recommend that only instrument methods supplied by QIAGEN are used.

Important: In order to access instrument methods settings online, you must register your
instrument with a valid serial number (see back of instrument) at www.qgiagen.com.

N Instrument Methods

==

Instrumernt Methods

Parameters added by wser

Pyroblad Q24 Advanced
TMethod 005

Settings for Methad 1

Ercyme Pulse Teme [4-200 ms]
Subeirate Pulss Time [4-200 mz]

Nt

Reagent Pressure [100- 1000 mbar)

Close

| mbar Hucleotide Fressure [ 100-1000 mbar] (100 mbar
“ me Hucleotide Pulse Time [4-200 ms] 4 me

-]
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Workflow

1.

o U AW

Go to http://www.giagen.com/support/pyromarkparameters.aspx to
download instrument methods files for the PyroMark Q24 Advanced
Instrument.

Locate the instrument method file that corresponds to the method number
printed on the label of the cartridge to be used.

Save the instrument method file to your computer.
Open the “Instrument Method” dialog box from the “Tools” menu.
Click the “Import” button and locate the downloaded instrument method file.

The downloaded instrument method file will now appear in the “Instrument
Methods” dialog box under “Methods provided by user” and can be selected
in the dropdown list when creating a new Run Setup.

Instrument methods

In the “Instrument methods dialog box, the following parameters are shown.

Reagent pressure Pressure (millibar) for dispensation of the enzyme mix

and substrate mix.

Enzyme pulse time Dispensation time (milliseconds) for the enzyme mix.
Substrate pulse time Dispensation time (milliseconds) for the substrate mix.
Nucleotide pressure Pressure (millibar) for the dispensation of nucleotides.

Nucleotide pulse time  Dispensation time (milliseconds) for nucleotides.

Note Note on the instrument method (optional).
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General Hints and Tips

Validation of assays

Validate your assays using reference DNA samples; see Appendix B of the PyroMark
Q24 Advanced User Manual.

Run log

A log is maintained for each run, detailing events and warnings that occur during a run.
This log is available in the “Run Information” window, which can be accessed from the
“Tools” menu.

Analysis log

All analyses performed are logged with analysis settings used, analysis mode (AQ, SNP,
CpG, or SEQ), analysis version, results (including analysis warnings), date and time of
the analysis, and who performed the analysis. For information on who performed an
analysis and who created an assay or run file to be correct, all users must log on to
Windows using their own user accounts. For more information about user accounts and
logging on and off, see Windows online help or contact your system administrator.

To view the analysis log for a selected well, select “Analysis Log” from the “Tools” menu.

Protection of files

To protect a file from being edited by another user, save the file in a folder that can only
be accessed by you. Contact your system administrator for more information.

To protect a file from being accidentally overwritten by you or another user, set the
“Read-only” attribute for the file using Windows Explorer:

1. Close the file in the PyroMark Q24 Advanced Software.

2. Open Windows Explorer and locate the file.

This can be done by right-clicking the folder containing the file in the shortcut
browser and selecting “Explore” from the context menu.

3. In Windows Explorer, right-click the file and select “Properties” from the
context menu.

4. When the “Properties” dialog box opens, turn on (v) the “Read-only”
attribute and click “OK”.

A backup should be performed frequently.
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Protection of analysis results

It is not possible to edit the analysis parameters or results for a locked assay (@). To lock
an assay, open the assay file and click the “Lock Assay” button at the bottom of the assay
setup window. Lock the assay before adding it to the plate.
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Troubleshooting Guide

Error or error message Comments and suggestions

a) Red cross over wells in the The analysis of the well resulted in an error. Contact
“Overview” tab during analysis QIAGEN Technical Services.

b) “Exception” dialog box Save the error report and send to QIAGEN
appears Technical Services for information. Click “Continue”

to proceed with analysis. If the dialog box remains,
click “Quit” and restart the software.

c) Could not create assay from  Ensure a valid assay file type (AQ, CpG, or SNP) is
specified PyroMark Assay being imported.
Design Software file

d) Assay missing dispensation Add a dispensation order to the assay setup.
order. Cannot be added to
well.

e) Failed to load file. The instrument methods file is probably corrupted.

Import a new instrument methods file (see Manage
Instrument Methods).

f) Failed to load instrument The instrument methods file is from another
methods file. Instrument type is instrument type (e.g., PyroMark Q24). Use only
not supported. instrument methods files expressly for PyroMark
Q24 Advanced.
g) Failed to save file. Access The file being saved is open in another application.
denied. Save the file with a different name.

h) The assay setup for well A1 is  Locked assays on a processed run cannot be

locked and cannot be unlocked. A new assay and run setup must be
transferred to a new analysis  created.
mode.

i) No well has a valid assay Warning occurs in AQ, SNP, or CpG mode when

setup for the current analysis  “Analyze all” is clicked in an analysis mode that
mode. Use “Analyze Selected does not correspond to the assays in the plate.

Wells” or edit the sequence to
analyze in the “Analysis Setup”
tab.

Specific wells can be analyzed in the current
analysis mode by selecting the wells and clicking
“Analyze Selected Wells”.
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Error or error message Comments and suggestions

If the sequence to analyze has not been entered in
the assay setup (e.g., in SEQ assays) enter the
sequence in the “Analysis Setup” tab.

i) No well has a valid assay Warning occurs in SEQ mode when “Analyze all” is
setup for the current analysis  clicked and no wells contain SEQ assays.
mode. Use “Analyze Selected

Wells” Specific wells can be analyzed in the current

analysis mode by selecting the wells and clicking
“Analyze Selected Wells”.

For more information, see the Frequently Asked Questions page at the Technical Support
Center: www.qgiagen.com/FAQ/FAQList.aspx. The scientists in QIAGEN Technical
Services are always happy to answer any questions you may have about either the
information in this user guide or sample and assay technologies (for contact information,
see back cover or visit www.giagen.com).

PyroMark Q24 Advanced Software User Guide 09/2012 79



Appendix: Messages of the PyroMark Q24 Advanced
Software

The following is a list of use, warning, and error messages that may appear in the
PyroMark Q24 Advanced Software during assay setup, assay run, and data analysis.
Messages are organized by analysis mode, though general messages can occur in any
mode. For troubleshooting specific to the PyroMark Q24 Advanced instrument, refer to
the PyroMark Q24 Advanced User Manual.

Message text

Comments and suggestions

General setup messages

a)

b)

The dispensation order is very
long

The InDel position contains a
homopolymer.

Wrong input format.

Sequence not in phase at the
end of dispensations.

The sequence contains less
reference peaks than required.

The generated dispensation
order contains less reference
peaks than required.

General analysis messages

a)

80

Failed due to possible
dispensation error at
dispensation:

The dispensation order is very long (more than

200). Shorten the dispensation order to less than
200.

The dispensations used to analyze the InDel will give
a high signal. Quantification may be uncertain.
Check results carefully.

One of the characters used is not recognized by the
software.Use characters from the IUPAC code (A, B,
CIDIGI HI KIMINIRISITIVIWIYOnd// [I])

One dllele is sequenced ahead of the other(s) and
the two (or more) alleles are not in phase with the
last dispensation. Add more sequence information,
i.e., lengthen the sequence to analyze.

For reliable results, the software needs at least 5
dispensations with known results (reference peaks).
Do not remove reference peaks.

For reliable results the software needs at least 5
dispensations with known results (reference peaks).
Add more sequence information, i.e., lengthen the
sequence to analyze.

Desired nucleotide not properly dispensed. Clean
cartridge properly (refer to PyroMark Q24
Advanced User Manual) and rerun. Discard
cartridge if problem persists. If problem occurs in
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Message text

Comments and suggestions

b)

d)

Failed due to very wide peaks.

Missing peaks between
dispensations:

Failed due to high peak height
deviation in variable position.

Failed due to baseline drift.

Failed reference sequence
pattern (overall).

Failed due to high peak height
deviation at dispensation:

Failed due to high peak height
deviation in surrounding
sequence.

many wells, perform an XY calibration.

Wide peaks indicate bad chemistry. Check
instrument method. Check reagent storage
conditions. Check shelf life of reagents. Verify that
PyroMark Q24 Advanced Reagents were used.
Redesign the assay (sometimes peak width is assay-
dependent).

The software has detected that all four nucleotides
have been dispensed, but no signal was detected.
Wash the cartridge carefully, in case there was a
dispensation error. Change cartridge. Perform an
XY calibration of the dispensation unit.

Peak heights deviate from expected levels. Even at a
variable position, the software expects a certain
pattern, e.g. a certain sum of the peak heights.
Check annealing procedure. Check instrument
method. Check sequence to analyze. Check for
unknown SNPs.

Too high increase or decrease in baseline. Turn on
instrument 30 minutes before starting a run. Verify
that the environmental temperature did not change
(e.g., air-conditioner cycling on or off) and remains
under 32°C during the run.

Peak heights deviate from expected levels. Check
annealing procedure. Check instrument method.
Ensure there is no nucleotide degradation/
contamination. Check sequence to analyze. Check
for unknown SNPs.

Peak height deviates from expected level at
indicated dispensation.Check annealing procedure.
Check instrument method. Check sequence to
analyze. Check for unknown SNPs.

Peak heights near the variable position deviate from
expected levels. Check annealing procedure. Check
instrument method. Ensure there is no nucleotide
degradation/contamination. Check sequence to
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Message text

Comments and suggestions

i) Failed due to low peak height.

i) Failed due to high noise level.

k) Failed due to high peak height
deviation at more than 5
dispensations.

[)  Uncertain due to high peak
height deviation at more than
5 dispensations.

m) Uncertain due to possible
dispensation error at
dispensation:

n) Uncertain due fo initial
baseline drift.

o) Uncertain due to wide peaks.

82

analyze. Check for unknown SNPs.

Signal intensity foo low. Use more PCR product.
Check sample preparation procedure (i.e., ensure
that the beads are all transferred to the Q24 plate).
Check PCR product immobilization procedure (e.g.,
mixer speed, that the beads sediment quickly).
Check PCR yield. Verify that the enzyme and
substrate mixtures are not expired, are stored
correctly, and are completely dissolved.

The noise of the baseline generated by the
instrument is oo high. Check instrument lid. Contact
QIAGEN Technical Services.

Peak heights deviate from expected levels at more
than 5 dispensations. Check annealing procedure.
Check instrument method. Ensure there is no
nucleotide degradation/contamination. Check
sequence to analyze. Check for unknown SNPs.

Peak heights deviate from expected levels at more
than 5 dispensations. Check annealing procedure.
Check instrument method. Ensure there is no
nucleotide degradation/contamination. Check
sequence to analyze. Check for unknown SNPs.

Desired nucleotide not properly dispensed. Clean
cartridge properly (refer to PyroMark Q24
Advanced User Manual) and rerun. Discard
cartridge if problem persists. If problem occurs in
many wells, perform an XY calibration.

Too high increase/decrease of initial baseline. Turn
on instrument 30 minutes before starting a run.
Verify that the environmental temperature did not
change (e.g., air-conditioner cycling on or off) and
remains under 32°C during the run.

Wide peaks indicate bad chemistry. Check
instrument method. Check reagent storage
conditions. Check shelf life of reagents. Verify that
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Message text

Comments and suggestions

P)

Missing peaks between
dispensations:

Uncertain due to high peak
height deviation in variable
position.

Uncertain due to baseline drift.

Uncertain reference sequence
pattern (overall).

Uncertain due to high peak
height deviation at
dispensation:

Uncertain due to high peak
height deviation in surrounding
sequence.

Uncertain due to low peak
height.

PyroMark Q24 Advanced Reagents were used.
Redesign the assay (sometimes peak width is assay-
dependent).

The software has detected that all four nucleotides
have been dispensed, but no base was detected.
Wash the cartridge carefully, in case there was a
dispensation error. Change cartridge. Perform an
XY calibration of the dispensation unit.

Peak heights deviate from expected levels. Even at a
variable position, the software expects a certain
pattern, e.g., a certain sum of the peak heights.
Check annealing procedure. Check instrument
method. Check sequence to analyze. Check for
unknown SNPs.

Too high increase or decrease in baseline. Turn on
instrument 30 minutes before starting a run. Verify
that the environmental temperature did not change
(e.g., air-conditioner cycling on or off) and remains
under 32°C during the run.

Peak heights deviate from expected levels. Check
annealing procedure. Check instrument method.
Ensure there is no nucleotide degradation/
contamination. Check sequence to analyze. Check
for unknown SNPs.

Peak height deviates from expected level at
indicated dispensation. Check annealing procedure.
Check instrument method. Check sequence to
analyze. Check for unknown SNPs.

Peak heights near the variable position deviate from
expected levels. Check annealing procedure. Check
instrument method. Ensure there is no nucleotide
degradation/contamination. Check sequence to
analyze. Check for unknown SNPs.

Signal intensity foo low. Use more PCR product.
Check sample preparation procedure (i.e., ensure
that the beads are all transferred to the Q24 plate).
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w) Uncertain due to high noise
level.

Check PCR product immobilization procedure (e.g.,
mixer speed, that the beads sediment quickly).
Check PCR yield. Verify that the enzyme and
substrate mixtures are not expired, are stored
correctly, and are completely dissolved.

The noise of the baseline generated by the

instrument is oo high. Check instrument lid. Contact
QIAGEN Technical Services.

Assay setup messages in AQ mode

a) Deselected by user.

Variable position was deselected for analysis by the
user.

b) Sequence uncertain due to lack The last dispensation is the terminal base of the

of terminal sequence
information.

c) Last variable position not
analyzable due to lack of
terminal sequence information.

d) Sequence not in phase at the
end of dispensations.

e) Variable positions with
common dispensations cannot
be analyzed.

Analysis messages in AQ mode

a) Failed due to high peak height
deviation in variable position.

84

sequence to analyze. Add at least one more base at
the end of the sequence to analyze, so that one or
more additional base dispensations is generated.
The added base must be different from the base
currently at the end of the sequence to analyze.

The last dispensation is included in terminal variable
position. Add at least one more base at the end of
the sequence to analyze, so that one or more
additional base dispensations is generated. The
added base must be different from the base
currently at the end of the sequence to analyze.

One allele is sequenced ahead of the other(s) and
the two (or more) alleles are not in phase with the
last dispensation. Add more sequence information,
i.e., lengthen the sequence to analyze.

Two or more variable sites share dispensations and
can therefore not be distinguished. If possible, use
recommended dispensation order.

Peak heights deviate from expected levels. Even at a
variable position, the software expects a certain
pattern, e.g. a certain sum of the peak heights.
Check annealing procedure. Check instrument
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Comments and suggestions

b) Missing peaks in variable site.

c) Not analyzable due to lack of
data.

d) Uncertain due to high peak
height deviation in variable
position.

method. Check sequence to analyze. Check for
unknown SNPs.

The software has detected that all nucleotides in the
variable site have been dispensed, but no signal
was detected. Check sequence to analyze. Wash the
cartridge carefully, in case there was a dispensation
error. Change cartridge.

No peaks detected. Check PCR yield. Check sample
preparation. Check sequencing primer. Check
cartridge. Check reagents. Check correct usage of

buffers.

Peak heights deviate from expected levels. Even at a
variable position, the software expects a certain
pattern, e.g. a certain sum of the peak heights.
Check annealing procedure. Check instrument
method. Check sequence to analyze. Check for
unknown SNPs.

Assay setup messages in CpG mode

a) Cannot resolve sequence
direction.

b) Deselected by user.

A forward CpG assay cannot contain a C after
bisufite freatment. A reverse CpG assay cannot
contain a G after bisulfite treatment.

Variable position was deselected for analysis by the
user.

c) Sequence uncertain due to lack The last dispensation is the terminal base of the

of terminal sequence
information.

d) Last variable position not
analyzable due to lack of
terminal sequence information.

sequence to analyze. Add at least one more base at
the end of the sequence to analyze, so that one or
more additional base dispensations is generated.
The added base must be different from the base
currently at the end of the sequence to analyze.

The last dispensation is included in terminal variable
position. Add at least one more base at the end of
the sequence to analyze, so that one or more
additional base dispensations is generated. The
added base must be different from the base
currently at the end of the sequence to analyze.
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e) Sequence not in phase at the
end of dispensations.

f) Analysis not supported.

g) Variable positions with
common dispensations cannot
be analyzed.

h) The position is not valid as
bisulfite treatment control.

Analysis messages in CpG mode

a) Failed bisulfite conversion at
dispensation:

b) Failed due to high peak height
deviation in variable position.

c) Failed due to high peak height
deviation in variable position.

d) Missing peaks in variable site.

86

One allele is sequenced ahead of the other(s) and
the two (or more) alleles are not in phase with the
last dispensation. Add more sequence information,
i.e., lengthen the sequence to analyze.

This dispensation order will support the analysis of
SNPs in a different application mode.

Two or more variable sites share dispensations and
can therefore not be distinguished. If possible, use
recommended dispensation order.

According to the sequence before bisulfite treatment
this is not a possible bisulfite freatment control
position.

Failed bisulfite treatment controls are hints for
incomplete bisulfite conversion. Review the bisulfite
conversion process. Check annealing process.
Check nucleotide degradation. Normal
Pyrosequencing specific background may trigger
this warning, although bisufite tfreatment was
complete.

Peak heights deviate from expected levels. Even at a
variable position, the software expects a certain
pattern, e.g., a certain sum of the peak heights.
Check annealing procedure. Check instrument
method. Check sequence to analyze. Check for
unknown SNPs.

Peak heights deviate from expected levels. Even at a
variable position, the software expects a certain
pattern, e.g., a certain sum of the peak heights.
Check annealing procedure. Check instrument
method. Check sequence to analyze. Check for
unknown SNPs.

The software has detected that all nucleotides in the
variable site have been dispensed, but no signal

was detected. Check sequence to analyze. Wash the
cartridge carefully, in case there was a dispensation
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e) Not analyzable due to lack of
data.

f)  Uncertain bisulfite conversion
at dispensation:

g) Uncertain due to high peak
height deviation in variable
position

h) Uncertain due to high peak
height deviation in variable
position.

error. Change cartridge.

No peaks detected. Check PCR yield. Check sample
preparation. Check sequencing primer. Check

cartridge. Check reagents. Check correct usage of
buffers.

Uncertain bisulfite treatment controls are hints for
incomplete bisulfite conversion. Review the bisulfite
conversion process. Check annealing process.
Check nucleotide degradation. Normal
Pyrosequencing specific background may trigger
this warning, although bisufite treatment was
complete.

Peak heights deviate from expected levels. Even at a
variable position, the software expects a certain
pattern, e.g., a certain sum of the peak heights.
Check annealing procedure. Check instrument
method. Check sequence to analyze. Check for
unknown SNPs.

Peak heights deviate from expected levels. Even at a
variable position, the software expects a certain
pattern, e.g., a certain sum of the peak heights.
Check annealing procedure. Check instrument
method. Check sequence to analyze. Check for
unknown SNPs.

Assay setup messages in SNP mode

a) The InDel position contains a
homopolymer.

b) Genotyping may be uncertain:

The dispensations used to analyze the InDel will give
a high signal. Quantification may be uncertain.
Check results carefully.

The dispensations used to analyze the genotype will

the variable position contains a give a high signal. Genotyping may be uncertain.

homopolymer.

Check results carefully.

c) Sequence uncertain due to lack The last dispensation is the terminal base of the

of terminal sequence
information.

sequence to analyze.Add at least one more base at
the end of the sequence to analyze, so that one or
more additional base dispensations is generated.
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The added base must be different from the base
currently at the end of the sequence to analyze.

d) Last variable position not The last dispensation is included in terminal variable
analyzable due to lack of position.Add at least one more base at the end of
terminal sequence information. the sequence to analyze, so that one or more

additional base dispensations is generated. The
added base must be different from the base
currently at the end of the sequence to analyze.

e) Sequence not in phase atthe  One allele is sequenced ahead of the other(s) and
end of dispensations. the two (or more) alleles are not in phase with the
last dispensation.Add more sequence information, i.
e., lengthen the sequence to analyze.

Analysis messages in SNP mode

a) Failed genotype determination. The genotype determination is uncertain, because
the pattern of peaks is too similar to another
genotype. Check annealing procedure. Check
instrument method. Check sequence to analyze.

Check for unknown SNPs. Check PCR performace (i.
e., ensure enough starting material with sufficient

quality).

b) Failed due to high peak height Peak heights deviate from expected levels. Even at a
deviation in variable position. variable position, the software expects a certain
pattern, e.g., a certain sum of the peak heights.
Check annealing procedure. Check instrument
method. Check sequence to analyze. Check for
unknown SNPs.

c) Failed due to high peak height Peak heights deviate from expected levels. Even at a
deviation in variable position. variable position, the software expects a certain
pattern, e.g., a certain sum of the peak heights.
Check annealing procedure. Check instrument
method. Check sequence to analyze. Check for
unknown SNPs.

d) Missing peaks in variable site. The software has detected that all nucleotides in the
variable site have been dispensed, but no signal
was detected. Check sequence to analyze. Wash the
cartridge carefully, in case there was a dispensation
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e) Not analyzable due to lack of
data.

f) Failed genotype determination.

g) Uncertain due to high peak
height deviation in variable
position.

h) Uncertain due to high peak
height deviation in variable
position.

Messages in SEQ mode

a) Basecalling not consistent with
entered known bases

b) Possible dispensation error at
dispensation:

c) Baseline drift

error. Change cartridge.

No peaks detected. Check PCR yield. Check sample
preparation. Check sequencing primer. Check

cartridge. Check reagents. Check correct usage of
buffers.

The genotype determination is uncertain, because
the pattern of peaks is too similar to another
genotype. Check annealing procedure. Check
instrument method. Check sequence to analyze.

Check for unknown SNPs. Check PCR performace (i.
e., ensure enough starting material with sufficient

quality).

Peak heights deviate from expected levels. Even at a
variable position, the software expects a certain
pattern, e.g. a certain sum of the peak heights.
Check annealing procedure. Check instrument
method. Check sequence to analyze. Check for
unknown SNPs.

Peak heights deviate from expected levels. Even at a
variable position, the software expects a certain
pattern, e.g. a certain sum of the peak heights.
Check annealing procedure. Check instrument
method. Check sequence to analyze. Check for
unknown SNPs.

The known bases entered by the user do not match
the result. Remove/change entered known bases.

Desired nucleotide not properly dispensed. Clean
cartridge properly (refer to PyroMark Q24
Advanced User Manual) and rerun. Discard
cartridge if problem persists. If problem occurs in
many wells, perform an XY calibration.

Too high increase or decrease in baseline. Turn on
instrument 30 minutes before starting a run. Verify
that the environmental temperature did not change
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Very low peak height from
dispensation:

High pre-sequencing signal

Not analyzable due to lack of
data

Peak height deviates from the
expected peak level arround
dispensation:

Peak height deviates from the
expected peak levels (overall).

High noise level.

Missing peaks in cycle starting
at dispensation: 1

(e.g., air-conditioner cycling on or off) and remains
under 32°C during the run.

Signal intensity too low starting from given
dispensation. Use more PCR product. Check sample
preparation procedure (i.e., ensure that the beads
are all transferred to the Q24 plate). Check PCR
product immobilization procedure (e.g., mixer
speed, that the beads sediment quickly). Check PCR
yield. Verify that the enzyme and substrate mixtures
are not expired, are stored correctly, and are
completely dissolved.

When substrate mixture is added to the reaction, a
light signal is generated.Check sample preparation
procedure.

No peaks detected. Check PCR yield. Check sample
preparation. Check sequencing primer. Check
cartridge. Check reagents. Check correct usage of

buffers.

Peak heights deviate from expected levels around
the indicated dispensation. Check annealing
procedure. Check instrument method. Check for
unknown SNPs.

Peaks deviates from expected level. Check
annealing procedure. Check instrument method.
Ensure there is no nucleotide degradation/
contamination. Check for unknown SNPs.

The noise of the baseline generated by the

instrument is oo high. Check instrument lid. Contact
QIAGEN Technical Services.

The software has detected that all four nucleotides
have been dispensed, but no base was detected. If
possible, enter known bases. Wash the cartridge
carefully, in case there was a dispensation error.
Change cartridge. Perform an XY calibration of the
dispensation unit.
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k) Missing peaks in cycle starting
at dispensation:

l) Peak height deviates from the
expected peak level at
dispensation:

m) Baseline drift

n) Low peak height from
dispensation:

o) Peak height deviates from the
expected peak level arround
dispensation:

p) Peak height deviates from the
expected peak levels (overall).

g) Very high noise level.

The software has detected that all four nucleotides
have been dispensed, but no base was detected. If
possible, enter known bases. Wash the cartridge
carefully, in case there was a dispensation error.
Change cartridge. Perform an XY calibration of the
dispensation unit.

Peak height deviates from expected level at
indicated dispensation. Check annealing procedure.
Check instrument method. Check sequence to
analyze. Check for unknown SNPs.

Too high increase or decrease in baseline. Turn on
instrument 30 minutes before starting a run. Verify
that the environmental temperature did not change
(e.g., air-conditioner cycling on or off) and remains
under 32°C during the run.

Signal intensity too low starting from given
dispensation. Use more PCR product. Check sample
preparation procedure (i.e., ensure that the beads
are all transferred to the Q24 plate). Check PCR
product immobilization procedure (e.g., mixer
speed, that the beads sediment quickly). Check PCR
yield. Verify that the enzyme and substrate mixtures
are not expired, are stored correctly, and are
completely dissolved.

Peak heights deviate from expected levels around
the indicated dispensation. Check annealing
procedure. Check instrument method. Check for
unknown SNPs.

Peaks deviate from expected level. Check annealing
procedure. Check instrument method. Ensure there
is no nucleotide degradation/contamination. Check
for unknown SNPs.

The noise of the baseline generated by the
instrument is oo high. Check instrument lid. Contact
QIAGEN Technical Services.
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r) Wide peaks from dispensation:

1.

s) Wide peaks from dispensation:

t) Wide peaks from dispensation:

1.

u) Wide peaks from dispensation:

92

Wide peaks indicate bad chemistry. Check
instrument method. Check reagent storage
conditions. Check shelf life of reagents. Verify that
PyroMark Q24 Advanced Reagents were used.
Redesign the assay (sometimes peak width is assay-
dependent).

A certain peak width is needed for correct
determination of peak heights. Peaks become wider
over time, which is normal. Check results carefully.

Wide peaks indicate bad chemistry. Check
instrument method. Check reagent storage
conditions. Check shelf life of reagents. Verify that
PyroMark Q24 Advanced Reagents were used.
Redesign the assay (sometimes peak width is assay-
dependent).

A certain peak width is needed for correct
determination of peak heights. Peaks become wider
over time, which is normal. Check results carefully.
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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 area,
title, efc.

For a complete list of references, visit the QIAGEN Reference Database online at www.
giagen.com/RefDB/search.asp or contact QIAGEN Technical Services or your local
distributor.
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Trademarks and Limited License Agreement

Trademarks: QIAGEN®, Pyrogrcm®, PyroMcrk®, Pyrosequencing® (QIAGEN Group); Adobe®, Reader® (Adobe Systems Incorporated); Exce|®, Microsoﬂ®,
Windows® (Microsoft Corporation).

Software License Agreement and Warranty Statement
IMPORTANT

PLEASE READ THIS LICENSE AGREEMENT CAREFULLY. QIAGEN LICENSES THIS SOFTWARE TO YOU (“LICENSEE”) ONLY UPON THE ACCEPTANCE OF ALL OF
THE TERMS IN THIS LICENSE AGREEMENT. BY USING THIS SOFTWARE PACKAGE, LICENSEE CONSENTS TO BE BOUND BY THE TERMS OF THIS LICENSE.

SOFTWARE LICENSE

The software which accompanies this license (the “Software”) is the properly of QIAGEN and is protected by copyright law. The software under this license is licensed,
not sold, to Licensee by QIAGEN upon the conditions contained in this License. QIAGEN retains full fitle to the Software. This license is valid for the PyroMark Q24
Advanced.

Permitted Uses

Licensee may:

1. make one copy of the Software for archival purposes, or copy the Software onto the hard disk of Licensee's computer and retain the original for archival purposes;
and

2. use the Software on a network, only if Licensee has a licensed copy of the Software for each computer that can access the Software over that network.

Restricted Uses

Licensee may not (except as provided by statutory law):

1. sublicense, rent, loan, lease or otherwise transfer any portion of the Software;

2. reverse engineer, de-compile, disassemble, modify, translate, make any attempt to discover the source code of the Software, or create derivative works from the
Software;

3. copy the software or accompanying documentation, except as specifically permitted herein;

4. use a previous version or copy of the Software after receipt of a disk replacement set or an upgraded version as a replacement of the prior version; or

5. remove or alter any proprietary notices, labels or marks on the software or accompanying documentation.

Communication

Licensee shall communicate the terms and restrictions contained in this license agreement to all persons under Licensee’s direction or control who may have access to
the Software. Licensee is responsible for any breach of this License resulting from an act by its employees or any other person acting on behalf of the Licensee.

Compliance with Laws
Licensee shall be responsible for its compliance with any laws or regulations governing the import or export of the Software.
Termination

Any failure to comply with the terms and conditions of this License may result in immediate fermination. Upon termination of this license, all copies of the Software
and portions thereof will be returned by Licensee to QIAGEN or, with QIAGEN ’s prior permission, Licensee may provide a certificate of destruction of all copies.

SOFTWARE WARRANTY STATEMENT
Limited Warranty

QIAGEN warrants that the Software will perform substantially in accordance with the accompanying written materials for a period of ninety (90) days from the date of
receipt.

Any support services provided by QIAGEN shall be substantially as described in applicable written materials provided to Licensee by QIAGEN, and QIAGEN support
engineers will make commercially reasonable efforts to solve any problems. In the event that this software product fails to execute its programming instructions,
Licensee's exclusive remedy shall be to return the disk(s) to QIAGEN to obtain replacement(s). Should QIAGEN be unable to replace the disk(s) within a reasonable
amount of time, Licensee's only alternative remedy shall be refund of the purchase price of the Software upon return of the product and all copies. QIAGEN warrants
the disk(s) upon which this product is recorded to be free from defects in material and workmanship under normal use for a period of ninety (90) days from the date
of purchase.

Limitation of Warranty

QIAGEN does not warrant that the operation of the Software will meet Licensee’s particular requirements or be uninterrupted or error free. To the extent permitted by
applicable statutory law, QIAGEN makes no other warranty, either expressed or implied, with respect to this Software. QIAGEN specifically disclaims implied terms
including but not limited to warranties of merchantability and fitness for a particular purpose. However, to the extent the foregoing disclaimer is invalid under
applicable law, any implied warranty of merchantability or fitness is limited to the ninety (90) days duration of this written warranty.

This warranty gives specific legal rights to Licensee. The Licensee may also have other rights that vary from jurisdiction to jurisdiction.
Exclusive Remedies

The remedies provided herein are Licensee's sole and exclusive remedies. In no event shall QIAGEN be liable for any direct, special, incidental or consequential
damages, whether based on contract, tort, or any other legal theory. Some jurisdictions do not allow the exclusion of limitation of incidental or consequential
damages, so the above limitation may not apply. In the case the above limitations do not apply, the licensee agrees that the cumulative limitation of liability will be a
maximum of USD $1,000.00 or the purchase price for the Software, whichever is greater.

Third Party Software
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The Software may include or is accompanied by third party software components which are subject to separate license terms and which is provided to the end user
“as is,” without warranty of any kind.

QIAGEN

www.giagen.com

Third Party Software
License Information

This Product contains iText Sharp 4.0.2.0, Copyright Bruno Logawie et.al., licensed under Mozilla Public License Version 1.1 . Source code, copyright and, license
information can be found on the CD-ROM provided with this Product.

PyroMark Q24 Advanced Software User Guide 09/2012 95



www.giagen.com

Avstralia = Ordars 1-800-243-800 = Fax 0398409888 = Tachnical 1-800-243-066

Avsiria = Ordars 0800-28-10:10 = Fax 0BOO-28.10419 = Technical 0800.28-10-11

Belgivm = Orders 080079612 = Fax 080079511 = Technical 080079556

Brazil = Orders 0BO0557779 = Fox 55-11-5079-4001 = Technical 0BOOL557779

Canada » Orders 800-5729613 = Fax 8007135951 = Tachnical 800-DMNAPREP [800-362-7737)
China = Orders 86.21-3865.38645 = Fax 86.21-3865.3965 = Technical BO0-988.0325

Denmark = Orders 80-885945 = Fax 80885744 = Technical 80885742

Finland = Ordars 08009144164 = Fax 0800914415 = Tachnical 0800-914413

France = Orders 01-60920.924 = Fox 01-460.920.925 = Tachnical 01460920930 » Offers 0140520928
Germany = Orders 02103-29.1 2000 = Fox 02103-2922000 = Technical 02103-2%.12400
Hong Kong = Orders 800 933 945 = Fax 800 930 439 = Technical 800 930 425

Ireband = Orders 1800 555 049 = Fax 1800 555 048 = Technical 1800 555 061

tialy = Crdars BO07 89544 = Fax 02-334304-824 = Tachnical 800787980

Japan = Telephone 03-6890.7300 « Fax 03-5547.0818 » Technical 03-6890.7300

Korea (South) = Crders 08000071464 = Fax 02-2624-5703 = Technical 0800007145
Luxembourg = Orders 8002-207 ¢ = Fax 8002-207 3 = Technical 8002-2087
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The Metherlands = Orders 08000229592 » Fax 0BO0.0229593 » Technical 08000229402
Morwey = Orders 80018859 = Fax BO0-18817 = Technical 800-18712

Singapore = Crders 1800742-4362 = Fax 65-6854-8184 = Technical 18007424348
Spain = Ordors 91-630.7050 = Fooe 91-630.5145 = Tachnical 91-630-7050

Sweden = Orders 020790282 = Fax 020770582 = Technical 020798328

Switzerland = Crdars 055-254-22.11 = Fax 055-254-22.13 = Technical 055-254-22-12

UK = Orders 01293422911 = Fax 01293422922 = Technical 01293422999

USA = Orders 800-426-8157 = Fax 800-718-2056 = Technical BOO.DNA-PREP (800-362-7737) QI MEN
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