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Overview

Cytogenetics is an area of genetics that focuses on chromosomal aberrations resulting in
various conditions and phenotypes. It includes the routine analysis of G-banded
chromosomes (karyotyping), as well as molecular cytogenetics such as fluorescent in situ
hybridization (FISH) and comparative genomic hybridization (CGH).

In recent years, many forms of cytogenetics have moved to array-based technologies.
Because of the added benefit that SNP information can provide, the field has begun to
incorporate such information into their research.

This user guide describes Illumina's KaryoStudio cytogenetics software. KaryoStudio
allows researchers to analyze data generated from Illumina'’s Infinium® DNA Analysis
BeadChips and generate *.pdf reports from this data.

NOTE
% KaryoStudio software is for research use only.
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This guide is written for researchers who want to use Illumina's KaryoStudio software to
analyze data generated from Illumina's Infinium assays, to identify cytogenetic or
structural aberrations, and to generate *.pdf reports from this data.

KaryoStudio has been designed specifically for cytogeneticists who are using Illumina’s
Infinium products to detect aberrations in the genome. KaryoStudio accepts Infinium
data, automatically performs normalization, scans data for aberrations, displays the
analyzed data allowing interpretation by the use, and generates reports useful for
interpreting results. The software is geared towards finding aberrations that are 75kb and
larger, and cross-matching those aberrations with information from public databases.

NOTE
% In the KaryoStudio software and throughout this manual, possible
aberrations are referred to as detected regions or found regions.

KaryoStudio is standalone software application, separate from Illumina’s GenomeStudio®
software suite. If you would like to obtain comprehensive genotyping information from
data generated using Infinium products, or perform a more customized data analysis, you
might want to use the GenomeStudio Genotyping Module. For more information about
this and other Illumina software products, contact your local account manager or visit
http://www.illumina.com.

KaryoStudio v1.4 User Guide
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Overview

When you install KaryoStudio v1.4, the cnvPartition v3.0.7 CNV Analysis plug-in is also
installed automatically.

NOTE

% If you have previous versions of KaryoStudio and the cnvPartition plug-
in installed on your computer, uninstall them before continuing with the
KaryoStudio v1.4 installation.

1 Download the appropriate installer for your system (32-bit or 64-bit) from iCom:
a Login toiCom.

Locate the KaryoStudio Software v1.4 download summary page.

Click the Download button next to the appropriate installer: 32-bit or 64-bit.

In the Security Warning dialog box, click Save.

® o n o

Save the file on your desktop.

2 Double-click the KaryoStudio *.msi icon on your desktop.

3 In the Security Warning dialog box, click Run.
The KaryoStudio Setup Wizard opens.

4 Click Next on the screens in the setup wizard to accept the default installation
settings, and then click Close on the confirmation screen at the end.

The software is installed and the KaryoStudio icon appears on your desktop.

5 Double-click the KaryoStudio icon on your desktop.

il

If this is a new installation, the Registration window opens.

Registration Screen

5\3‘ Registration 5'

To better zerve customers lllumina, |nc. is requesting

% | I +  toregigter the Genome Studio application on this

I u I | “ n a machine. Ta register the application. pleaze enter yaur
uger name and domain below and then select the
Regizter button.

User Marne: Domair:

Jlean JILLUMINA,

Full Marme: Email:

I |

Company Mame: FPhone Mumber:

Trial Days: 1 Register Cancel |

2
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If you have previously installed and registered another version of KaryoStudio, the
Registration window does not appear. Instead, the KaryoStudio software opens to the
main window, as shown in Figure 2.

NOTE

% The Registration window has a GenomeStudio (GS) icon and refers to
Illumina’s GenomeStudio software suite. This is because KaryoStudio,
while separate from GenomeStudio, uses the same registration database.

6  Complete the following information:
* User Name— Enter the user name you use to sign into your computer.
*  Full Name— Enter your full name.
°  Email —Enter your email address.

° Company Name— Enter the name of your organization (company, institute,
university, etc.)

* Phone Number—Enter your phone number.

NOTE
% KaryoStudio recognizes your network domain and populates the
Domain field automatically.

7 Click Register to submit your registration information.
Illumina uses the information you provide for Technical Support purposes.

8  Click OK to complete the installation.
KaryoStudio opens to the main window.

Figure 2 Main Window
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From the main window, you can create a new KaryoStudio project, open an existing
project, view your data, generate reports, and more.
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Overview

A typical data visualization and analysis workflow using KaryoStudio includes the
following steps:

1

2
3
4

Use the project wizard to load data into KaryoStudio.
Scan the data for aberrations using KaryoStudio.
Adjust the filter settings to display detected regions of interest.

Display detected regions of interest in the chromosome browser and Detected
Regions Table.

Cross-match detected regions to areas of the genome known to be associated with
various conditions or phenotypes.

Select report settings.

Generate a KaryoStudio report.
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Loading Your Data

Introduction

Creatinga New Project ... ... ..
Opening an Existing Project. . . . ... . i e
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Loading Your Data

Using the Project Wizard is an easy way to begin a new KaryoStudio project.
Before you create a project, make sure that you have the following files easily accessible in
a known location on your computer:

b Intensity data files (*.idat files) from a BeadChip (or BeadChips) of interest

» A product manifest (*.bpm file) specific to the BeadChip product used

» A product cluster file (*.egt file) specific to the BeadChip product used
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1 On the KaryoStudio main window, click ] New Project.
The KaryoStudio Project Wizard opens.

KaryoStudio Project Wizard - Welcome Window

KaryoStudio Project Wizard - Welcome

KaryoStudio Project

Welcame to the Karyostudio Project Wizard i | | umin a

Melcame to the KaryoStudio Project Wizard, This wizard will guide you thraugh the
steps needed to create 3 project to analyze [lumina Infinium dats for structural
changes.

This analysis medule supparts Dlumina Infinium Praducts.

To load 3 praject, you will need a directory cantaining intensity files Gidats), a
beadpool manifest (bpm), and a clusterfile (.egt). A clusterfile is required since all
calculations are generated by comparing ta narmal samples with twa copies.

108l014 MBN ' Buneaun

2 Click Next to advance to the Project Location window.

Wizard - Project Location Window

KaryoStudia Project Wizard - Praject Location

Karyostudio Project

Please specify the name and location Far your project | | | umina

Projects Repository

- | Browse..

Project Narne

Project will be created in:

3 Browse to the folder where you would like to store your project.

4 In the Project Name area, type a name for your project.

KaryoStudio v1.4 User Guide



Loading Your Data

Wizard - Specifying Project Repository and Name

KaryoStudia Project Wizard - Praject Lacation

KaryoStudio Project

Please specify the name and location For your project | I I u min a

Projects Repositary

Ci\KaryaStudio\TestData\Repositony -

Project Mame

Testl

Project will be crested in:  CiAKaryoStudio\TestDats\RepasitanATestl

[ Cacel | [ <Back | [ Mew> | | Fien

Click Next to advance to the Loading Sample Intensities window.

Wizard - Loading Sample Intensities Window

KaryaStudia Praject Wizard - Chaose Sample Loading Methad

KaryoStudio Project

Flease specify the samples you want to load by identifying the | I I umina
sample sheet and associated data and manifest repositories

) Use sample sheet to load sample intensities

@ Load sample intensities by selecting directories with intensity

[ Cacel | [ <Bask | [ Mews Finish

Do one of the following:

* If you have a sample sheet that you want to use with this project, select Use
sample sheet to load intensity data.
After selecting this method, continue to Loading Sample Intensity Data Using a Sam-
ple Sheet on page 11 to finish creating the project.

e If you want to load project data directly from intensity data files, select Load
sample intensities by selecting directories with intensity data.
After selecting this method, continue to Loading Sample Intensity Data by Selecting
Directories on page 13 to finish creating the project.

NOTE

% For optimal analysis of sex chromosomes, you must use a sample sheet.
KaryoStudio uses the gender information in the sample sheet to correctly
call detected regions or normal regions on the X and Y chromosomes.
Without a sample sheet, data plots will be accurate, but detected regions
might not be.
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Perform the following steps to load sample intensity data using a sample sheet.

1 From the Choose Sample Loading Method screen, click Next to advance to the
Loading Sample Intensities window.

Wizard - Loading Sample Intensities Window

KaryaStudio Project Wizard - Loading Sample Intensities
KaryoStudio Project .
Please specify the samples you want toload by identifying the | | | umin a'
sample shest and assoriated data and manifest repositories
Sample Sheet
-
Data Repository
-
Manifest Repository
- | Browse..
| cancel | [ <Back | [ Wews | Finish

2 Browse tothe folder containing the sample sheet you want to use with this project.

3 Browse to the folder containing the data you want to include in this project.

NOTE

% You must specify a path in the wizard. However, if a different path is
specified in the sample sheet, the path in the sample sheet overrides the
path you provide in the wizard.

4 Browse to the folder containing the SNP manifest (*.bpm) you want to use with this
project.

Wizard - Specifying Sample Sheet, Data Repository, and Manifest Repository

KaryoStudio Praject Wizard - Laading Sample Intensities

Karyostudio Project

Flease specify the samples you wank to load by identifying the | | | u min a
sample sheet and associated data and manifest repositories

Sample Sheet

CakanyoStudiaiHumsnCytoSNR-123-1_Demo_SsmpleShest.c «

Data Repository

Ci\Karya StudiotIDATs-KSvL4_demo -

Manifest Repasitory

CAKaryoStudio -
| Cancel | [ <Back | [ Wews | Finish

5  Click Next to advance to the Cluster Positions window.

KaryoStudio v1.4 User Guide
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Loading Your Data
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Figure 9 Wizard - Cluster Positions Window

KaryoStudio Project Wizard - Cluster Pasitions

KaryoStudio Project

IF you have an sxisting cluster file that you want to import
cluster positions from, enter it here, Cthervise, you can
cluster the samples you've selected ko determine cluster pasit...

illumina

Cluster File
CiKaryoStudiotHumanCyte SHP-12v2-1_H.egt

« | Brows

[ Cacel | [ <Back |

wess | [ Finish |

6 Browse to the cluster file (*.egt) you want to use with this project.

7  Click Finish.

KaryoStudio displays a progress bar while loading the intensity, manifest, and cluster
files and running the cnvPartition algorithm on the data you included in the project.

NOTE

L

The amount of time it takes to create your project is directly related to the

Infinium product you are using and the number of samples you are
processing. For example, it takes longer to load and analyze data from an
Infinium HumanOmnil-Quad BeadChip than it does to load and
analyze data from a HumanCytoSNP-12 BeadChip.

For more information about processing time, see the KaryoStudio System
Information and Benchmark Performance Technical Note at http://
www.illumina.com/Documents/products/technotes/technote_
karyostudio_systems_benchmark_performance.pdf.

When KaryoStudio finishes processing and loading the data, the new project opens.

Figure 10 Project Created Using a Sample Sheet
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) Tlumina KaryoStudio 1.4,3.0 Build 37 [CNV Plugin ¥3.0,7.0] C\KaryoStudio\TestData\Re positoryTestl

AUEHE | 2 kB4 -8+ + /5% 126 2 55 [H 4 b M

 Detected Regions | Known Regions | DB of Genomic Variants |

7 W [Uncheck Al
SeglelD Ch Stat St Lengh  Vae Cont  Commen:  CN
BMDD313 4 48283 2733804 27281621 1 3351083 5
BMDI313 Y 3105503 326380 163777 3 8262281 7
BMDU313 4 45041473 4SSGBSI0 4512337 2 1669331 LOMRegon 10
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‘ i i

Samples

Index  Name D Plate Wel Defects Gender LogRDev

1 WoFHishhonSpndoms GMOOS3 NA GO 183 Mae 011

2 Tisomy21 GMOZ5TI N4 E05 224 Femak 012

3 amw GMOZ5S7 N4 FOE 143 Mae 010

4 RLinkedlchthyosis GMO3ZS1 N4 EO7 338 Mae 013

5 DifieorgsSyndioms  GWOBT? NA  E03 083 Mae 015

§  KinelolerSyndrome  GW17887 NA  DON BO7  Mae 012

7 PraderWili UFD 07234 No FU0 823 Femak 012

Save is complete. Sample: Wolf-Hirshhorn Syndrame  CHR 4 48283:27330004
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Perform the following steps if, instead of using a sample sheet, you prefer to load sample
intensity data by selecting the directories that contain the data.

NOTE

% If you want to include gender data for the samples in a KaryoStudio
project, you must create the project using a sample sheet that includes
gender data for the samples.

1 From the Choose Sample Loading Method screen, click Next to advance to the
Loading Sample Intensities window.

Wizard - Loading Sample Intensities Window

KaryaStudio Project Wizard - Loading Sample Intensities
KaryoStudio Project .
Please specify the samples you wank toload by identifying the | | | umin a'
SIP manifest you want ta use and then selecting directories
that contain intersity files From your data repositary
SNP Manifest
~ || Browse..
Data Repasitary
-
Directories in Repositary: Selected Directories
Remove Al
[ Coneal | [ <Back | [ mewr || i

2 Browse to the folder containing the SNP manifest (*.bpm) you want to use with this
project.

3 Browse to the folder containing the data you want to include in this project.

The subdirectories available for selection appear in the Directories in Repository area.

4 Add data to the project by selecting one or more directories from the list on the left

and clicking Add.
NOTE
% KaryoStudio accepts manifests only from a single Infinium product type.

You cannot create a KaryoStudio project with multiple products or with
different versions of the same product.

KaryoStudio v1.4 User Guide
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Figure 12 Wizard - Specifying SNP Manifest and Data

KaryoStudia Project Wizard - Loading Sample Intensities

KaryoStudio Project

Plaase specify the samples you want to load by identifying the | I I u min a

SNP manifest you want ko use and then selecting directories
that cantain intensity Files from your data repasitary

SNP Manifest

CAKaryostudio\HurmanCyto SNP-12v2-1_H.bprm -

Data Repasitary

ChKaryostudio -

Directorles in Repositary: Selected Directories

#-IDATs-KSv1.4_demo IDATs-KSw1.4_demo

TestDats

Rermove

Rernove A1

[ Cacel | [ <Back | [ Mew> | | Fien

Click Next to advance to the Cluster Positions window.
Browse to the cluster file (*.egt) you want to use with this project.

Click Finish.

KaryoStudio displays a progress bar while loading the intensity, manifest, and cluster
files and running the cnvPartition algorithm on the data you included in the project.

NOTE

% The amount of time it takes to create your project is directly related to the
Infinium product you are using and the number of samples you are
processing. For example, it takes longer to load and analyze data from an
Infinium HumanOmnil-Quad BeadChip than it does to load and
analyze data from a HumanCytoSNP-12 BeadChip.

For more information about processing time, see the KaryoStudio System
Information and Benchmark Performance Technical Note at http://
www.illumina.com/Documents/products/technotes/technote_
karyostudio_systems_benchmark_performance.pdf.

When KaryoStudio finishes processing and loading the data, the new project opens.

Figure 13 KaryoStudio Project Using Data from Directories
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Save is complete. Sample: Walf-Hirshhorn Syndrome  CHR 4 48283:27330004
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Opening an Existing Project

To open a project that was previously created and saved, perform the following steps:

1 From the KaryoStudio main window, click Llll Open an Existing Project.

2 Browse to the location of the project you want to open and click Open.

Your project is loaded into KaryoStudio and the project data appears in the tables and
chromosome browser.

KaryoStudio v1.4 User Guide -1 5
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Loading Your Data

After your samples are loaded and analyzed in KaryoStudio, the software automatically
calculates a percent defects score and a LogRDev for each sample. These metrics are
useful when determining whether there are any issues with a specific sample. The percent
defect score and LogRDev are displayed in the lower left in the Samples Table.

The percent defects score is calculated by summing the length of all of the detected
regions within a particular sample of interest and dividing it by the length of the genome.

In control samples, such as non-constitutional samples, a percent defect score of less than
1% is expected. In most cases, the value is likely to be less than 0.5%. In samples that
contain many aberrations, such as tumor samples, the percent defect score is expected to
be much higher (in the 60-70% range). In addition, if there were any issues during the
processing of your Infinium products, such as a misregistration or sample processing
error, this score is expected to be abnormally high.

The LogRDev metric is a measure of the noise in the data, calculated as the standard
deviation of the log R ratios for the SNPs on the autosomes. This metric is a simple
indicator of the variation in the intensities measured for all markers from a particular
sample. When analyzing relatively normal samples and following standard Illumina
protocols for Infinium HD products, LogRDev is expected to be less than 0.3. For more
information about interpreting LogRDev, see the Interpreting Infinium Assay Data for
Whole-Genome Structural Variation Technical Note at http://www.illumina.com/Documents/
products/technotes/technote_cytoanalysis.pdf.

NOTE

% [llumina recommends analyzing control samples along with your
experimental samples to ensure that there are minimal processing issues.
This provides a good point of reference in the event that any issues do
arise. For additional information about how to QC your data, refer to the
KaryoStudio FAQs on the web or contact Illumina Technical Support.
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The KaryoStudio user interface provides tools for loading intensity files, browsing
detected regions, comparing detected regions to known regions, and displaying them
graphically.

Figure 14 shows KaryoStudio’s screen configuration.

Figure 14 KaryoStudio Screen Configuration
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Table 1 lists toolbar button options available from KaryoStudio’s main window.

KaryoStudio Toolbar Button Options

Toolbar

Button Name

Pan Up 1/4 Step

Zoom in 5X

Zoom in 2X

Zoom out 2X

Zoom out 5X

First Aberration

=B EH[FEFe+B8]0 ¥ 680 06 c

KaryoStudio v1.4 User Guide

Create New Project

Open an Existing Project

Save the Current Project

Close the Current Project

Write Reports to Project Directory

Close Application

Expand to Chromosome

Previous Chromosome

Select Chromosome

Next Chromosome

Pan Down 1/4 Step

Function

Create a new project
Open a previously generated KaryoStudio
project

Save the current KaryoStudio project to your
computer

Close the current KaryoStudio project
Generate a *.pdf report and save it to your
computer

Close KaryoStudio

Expands the current Chromosome Viewer
view from selected detected region to entire

chromosome

Display previous chromosome in the
Chromosome Viewer

Select chromosome to display in the
Chromosome Viewer

Display next chromosome in the
Chromosome Viewer

Adjust view slightly towards the beginning of
the chromosome

Adjust view slightly towards the end of the
chromosome

Adjust chromosome view to five times closer
Adjust chromosome view to two times closer
Expand chromosome view by two times

Expand chromosome view by five times

Jump to the first detected region in the
Detected Regions Table.
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(D Table 1 KaryoStudio Toolbar Button Options (Continued)
Q
Q) Toolbar Name Function
t Button
_'G_,) ‘1 Previous Aberration Jump to the previous detected region in the
C Detected Regions Table.
- h" Next Aberration Jump to the next detected region in the
() Detected Regions Table.
7]
D H Last Aberration Jump to the last detected region in the
Detected Regions Table.
i h . | Settings Adjust KaryoStudio settings for data plots
and generating reports.
I=_-ﬂ Display Log Display a log of all actions performed by
3 KaryoStudio.
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The table window includes three tables:
» Detected Regions Table
> Known Regions Table
» Database of Genomic Variants

These tables are described in the following sections.

MOPUIAA B|ge |

The Detected Regions Table lists the regions passing the filter settings that were identified
by the cnvParition algorithm (“detected regions”) and provides the following
information:

» Sample name in which a region is found
Chromosome on which a region appears
Start and stop positions of region
Length of region

Value (Copy Number)

Conf (Confidence Score)

Comment (if any)

CNV Index

Cytobands

Number of Markers

Genes

VvV vV VVV VvV VvV

Detected Regions Table

Detected Regions | Known Regions | DB of Genomic Variants |

W W | Uncheck All

Index  Sample D Chr Start Stop Length “alue Conf Comment CMNY Index  Cytobands Hharkers Genes

0 GM0OO0343 4 40263 27339304 27291621 1 3851.063 5 pl6.3p16.2 p161 p15.33p15.32 p15.31 p152 2008 ZNF535; ZNF7
2 GMOD343 Y 3105603 3269280 163777 3 8262281 7 pil2 46

5 GMOD343 4 45041473 409953870 4512337 2 166.9331 LOH Region 10 plzpll 483 GABRGT: GABF
16 GMOD343 11 48164721 51530241 3366520 2 9775314 LOH Region 21 pi1.2plliz 345 FTPRJ; OR4E1

The ? Filter Table and ? Clear Filter buttons allow you to filter the detected regions
that appear in the Detected Regions Table and track. For more information, see Filtering
Detected Regions on page 41.

The Check All/Uncheck All buttons allow you to include or exclude all displayed
detected regions from cytogenetics reports.

The columns in the Detected Regions Table are listed and described in Table 2.
Detected Regions Table Columns
Column Description

Identifier given to each region identified by the cnvPartition algorithm

Index across the entire KaryoStudio project (all samples)

KaryoStudio v1.4 User Guide
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Detected Regions Table Columns (Continued)

Column

Sample ID

Chr
Start
Stop

Length

Value

Conf

Comment
CNYV Index

Cytobands
#Markers

Genes

Description

Sample name

e If you use a sample sheet to load your data, sample names are the
names assigned to each sample in the sample sheet.

e If you load your data without a sample sheet, sample names are
barcodes.

Chromosome number of the detected region
Position of the first base of a detected region
Position of the last base of a detected region
Length (in base pairs) of a detected region

Estimate of the physical copy number of a detected region:
e 0 indicates a homozygous deletion (loss of both copies)
e 1 indicates a hemizygous deletion (loss of one copy)

e 2 indicates a copy-neutral loss of heterozygosity
(e.g., UPD or autozygosity)

* 3 indicates a duplication (gain of one copy)
¢ 4 indicates a copy number of 4 or above

Confidence score calculated for each detected region by the ecnvPartition
algorithm. The confidence score is relative within a specific sample. A
higher score represents higher confidence. Values of ~50 or higher tend
to reflect regions with high confidence. Larger regions tend to have
higher confidence scores.

User-entered comment

Number assigned to a detected region within a specific sample. The
range begins at 0.

List of cytobands in the detected region
Number of markers (SNPs or intensity-only probes) in a detected region

RefSeq genes present within the detected region

NOTE
% Changing your selection in the Detected Regions Table changes what is
displayed in the Chromosome Browser to the right of the table.

The Known Regions table lists all of the known regions that have been loaded into

KaryoStudio.
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Known Regions Table

Detected Regions || Known Reaions i DB of Genamic Varlanls‘

13 CptoGent3
14 CytoGenld
15 CutolGien3

1} 12200000 12200000 2p subtelomeric region
12200000 16700000 4500000  Feingold syndrome associated region
30600000 41800000 3200000  MWoonand syndrome associated reaion =

Index  Region Chr Start End Length Disorder/Region Il
1 Cytolien 1 1] 28000000 28000000 1p36 Microdeletion [
2 CytaGen2 1 16200000 20400000 4200000  Barter3 [classic) spndrome associsted region
2 CytoGend 1 16200000 BET00000 39900000 Bartterd infantile with sensorineural deafness) spndiome associated region
4 CytoGend 1 61300000  EB300000  PEO0000  MWFIA Haploinsufficiency associsted region
5 CytoGend 1 117200000 120800000 2800000  1p pericentromeric region
B CytolienE 1 147000000 150300000 3300000 1g21.1 Microdeletion and susceptibility for thrombocytopenia-absent radius (TAR] associated region
7 CytoGen? 1 142600000 155000000 12400000 1q pericentromeric region
g CytalGiend 1 176000000 180300000 4300000  “Short stature, pituitary and cerebellar defects, & small sella turcica associated region”
El CytolGen3 1 211500000 214500000 3000000  Yan der Woude syndrome associated region
10 Cytolen10 1 214500000 224100000 9600000  1g41-g42 Microdeletion/Fryns syndrome assaciated region
1 CytoGenll 1 ZIBR00000 249250621 12650621  1q subtelomeric region
12 CytoGen12 1 243700000 249250621 B5G0E21  1g44 microdeletion
2
2
2

In this table, Illumina provides information about commonly affected regions by default.
However, you can also edit this table based on the requirements of your project.

The columns in the Known Regions Table are listed and described in Table 3.

Known Regions Table Columns

Column Description

Index Numeric identifier assigned to known regions
Region Specific name assigned to a known region

Chr Chromosome on which the known region appears
Start Position of the first base pair of the known region
End Position of the last base pair of the known region
Length Length of the known region

Disorder/Region | Name of the region, or the syndrome associated with chromosomal
aberrations in this region

NOTE

% The default known regions file included with KaryoStudio is based
mainly on affected chromosomal bands, so the base pair start and stop
positions might be approximate.

Illumina has prepopulated the Known Regions table with a default list of regions of the
genome that are of interest to cytogeneticists.

You can edit or add additional known regions files in order to better represent the regions
of interest to your cytogenetics lab. You can also have multiple known regions files for
different analysis workflows, or for use with different sample types.

To create a new Known Regions file

1 Create a new file using Microsoft Excel or a word processing program, or start with
an existing Known Regions file.

2 Verify that the required column headers are included (see the bulleted list below).

3  Enter information in each row for each known region.

KaryoStudio v1.4 User Guide
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4 Save the file as a tab-delimited file (*.txt) in the KaryoStudio program directory.
The default KaryoStudio program directory is C:\ Program Files \Illumina\ KaryoStudio.

To edit a Known Regions file

1 Navigate to the KaryoStudio program directory.
The default KaryoStudio program directory is C:\ Program Files \Illumina\ KaryoStudio.

2 Open the known regions file to be edited (The default file is KnownRegionsTable.txt) in
a text editing tool such as Microsoft Excel.

O CAUTION

3 Any of the rows in this file can be edited; however, you cannot delete any
columns, as this will crash the software.

3 Make changes to the file as desired, by adding rows, deleting rows, or adjusting the
parameters for each row.

Some of the items you can adjust are:

* Region

e Disorder
e Chr#

e Start

e End

* Length

* Length minus overlap

For example, if you would like to more precisely identify the start and stop positions
for a particular region, you can adjust them in this file. You can also add new rows to
this file. This might be useful if you would like to cross-match regions in future
samples to regions your lab has tracked in the past.

4 After you edit the file, you must save your changes as a *.txt file.

NOTE

% Illumina recommends saving a copy of the original known regions table
in the event that you would like to revert back to the default file that is
originally provided with the software.

The Database of Genomic Variants table is a list of all of the CNV regions found in the
latest build of the DGV. Information from this database is loaded into KaryoStudio as a
text file and included for cross-matching purposes.

Database of Genomic Variants

Detected Regions | Known Regions || DB of Genomic Variants ||

Index 1D Landmark Ch Start End  Length Variation Type Locus Chi Locus Stat Locus End — Rsference =
1 Wariation_0001  chrl;1093942.1293342 1 1093342 1293942 200000 CoppMumber chrl 10377 T Iafvale et ol [2004] —
2 Waristion_0002  chrl-1619653. 1730263 1 1619653 1730263 110610 CopyMumber chrl 10377 2024338 lafrate ot al [2004)

3 Waiiation_0003  chr 8746272..8890240 1 8746272 9990240 143952 CopyMumber chrl 8746272 B9IEE40 lafrate of ol (2004]

4 Y ariation_0004 chrl:13372572..135857162 1 13372572 13557162 184500 CopyMumber chrl 12509168 13877055 |afrate et al (2004)

5 Vaiiation_0005  chrl 17007592, 17126658 1 17007592 17125658 118086 CopyMumber chrl 16739953 17543122 lafrate et ol (2004]

3 Yaiiation_0006  chrl:37942158..38054381 1 37342158 38054381 112223 CopyMumber chrl 37942158 39054381 lafrate st al, (2004]

7 Waiiation_0008  chrl 67515877.57636654 1 57515877 57635854 119777 CopyNumber chrl 57515877 GTE3GEG4  lafrate of al (2004]

8 Vaistion 0003  chrl:67712674.67834962 1 G7712674 679962 122288 CoppMumber chrl B7712674 67934362  lafrate et al (2004]

E] Wariation_0010 chrl 83501775, 63631241 1 E3E0ITTS  G3BIIZ41 129456 CopyMumber chrl 83328562 B40DE3NT  Iafrate st al (2004]

10 Waison 0011 chil:95697212..95754841 1 95897212 95754841 57829 CoppMumber chrl 95495849 95754341 lafrate et al, (2004]

M Wariston 0012 chrl 104154533 104311748 1 104154533 104311748 157215 CopyNumber chrl 103390369 104452002 |sfrate st &l (2004]

12 Waicon 0013 chil113450044.113503445 1 113450044 113503445 53401 CopyNumber chrl 112594659 TIEF41372 Iafrate ef ol (2004]

13 Wariston 0014 chrl 174459281 174568776 1 174463281 174565776 100495 CopyNumber chrl 174465281 174569776 |afrate ot al (2004]
14| Warigtion 0015 ch1176030986. 176190575 1 176030386 176190575 159583 CopvNumber chrl 176030986 176190575 Iafrate ct ol (2004] T
“ 1 L3
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The version of the DGV delivered with KaryoStudio v1.4 is:
http://projects.tcag.ca/variation/downloads/variation.hg19.v10.nov.2010.txt
For information about updating KaryoStudio with the latest DGV build, see page 55.

The columns in the Database of Genomic Variants are listed and described in Table 4.

Database of Genomic Variants Columns

Column Description
Index Number used as a simple identifier for regions
1D Identifier assigned to a region by the Database of Genomic Variants;

stays consistent over time

Landmark BAC clone identifier for a specific region
Chr Chromosome of a region

Start Start position of a region

End End position of a region

Length Size of a region

Variation Type Type of CNV

Locus Chr General identifier that might contain multiple variation IDs

Locus Start Start position of a locus region

Locus End End position of a locus region

Reference Publication reference showing where this region has been published
PubMed ID Entrez PubMed ID of a publication linked to a specific region
Reference Author of the study

Gain Total number of patients in which a gain was seen

Loss Total number of patients in which a loss was seen

Total Gain Loss Total number of patients in which a gain or loss was seen

Sample Size Total number of patients in the study

The Samples table lists all of the samples you have loaded into KaryoStudio for the
current project.

KaryoStudio v1.4 User Guide
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Samples Table

Samples

Index  Mame

Trisomy 21
47

M e =

D

‘woli-Hiishhom Syndiome  GMO0343

GMO2571
GMO2587

#-Linked [chthwosis GMO3291
DiGeorge Syndiome GMO3577
Klinefelter Syndrome GM17RE7
Prader/il UPD 07_234

Flate Wl

M
i
M
M
M,
N
M,

GO
E05
FO5
EO07
Eng
Do
FO10

% Defects  Gender

1.83
2.24
1.43
3.36
0.69
.07
8.23

Male
Female
Male
Male
Male
Male
Female

LogRDev
on
o1z
o1
01z
015
01z
o1z

When you select a sample in the Samples Table, the detected regions for that sample
appear in the Detected Regions Table above.

TIP

% You can choose more than one sample by pressing and holding the Ctrl
button on your keyboard while selecting multiple samples of interest. As
you select each sample, the Detected Regions Table above is dynamically

updated.

The columns in the Samples Table are listed and described in Table 5.

Samples Table Columns

Column
Index
Name
ID

Plate
Well

% Defect

Gender

LogRDev

Description

Number assigned to the sample for sorting purposes
Name or barcode of a sample from a BeadChip
Barcode of a BeadChip

Location on the sample preparation plate

Well on the sample preparation plate

Score given to each sample based on the number of detected regions.
This value is the sum of the length of all detected regions per sample
divided by the length of the genome.

Gender of the sample, as provided in the sample sheet. KaryoStudio uses
the gender information to correctly interpret detected regions on the sex
chromosomes.

Standard deviation of the log R ratios of the sample
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Chromosome Browser

The Chromosome Browser includes representations of your data in the form of:
» B allele frequency (genotyping information) represented by blue dots
» Log R ratio (intensity information) represented by a grey line
»  Smoothed log R ratio represented by a red line

NOTE
% The B allele frequency for intensity-only probes is represented by light
blue dots and is not used in copy number calculations.

In addition, there is an ideogram of the chromosome, found and known regions,
information from the DGV (Database of Genomic) Variants, and gene information.

Figure 19 Chromosome Browser
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You can adjust the display parameters from the Settings tab.

» To hide or display data types in the plot, go to ! h' Settings | Data Plot and clear or
select Smoothed LogR, B Allele Freq, or LogR.

> To adjust the Log R Ratio axis to fit the data, select ! h"' Settings | AutoScale | LogR
Axis. By default, the axis range is -2.0 to 2.0.

Search Function

You can navigate to a particular location in the chromosome browser by entering a search
term in the search field. Searches may be of the following types:

) Chromosomal coordinate

Enter the chromosome number, a colon, and the start and stop coordinates separated
by a hyphen.

[Example] Enter 1: 1- 2000000 to display the first 2Mb of chromosome 1.
) Cytoband

Enter the location in ISCN notation.

[Example] Enter 1p22. 1 or 1p22.
) Gene name

KaryoStudio v1.4 User Guide 2 7
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User Interface

Entering text into the search box displays the first gene that matches the search term,
starting with the chromosome currently displayed in the browser. To search a
particular chromosome, start your search with the chromosome number and a colon.

[Example] Enter 6: VEGF to search for VEGFA rather than VEGFC on chromosome 6.

Navigating the Chromosome Browser

28

In addition to using the toolbar navigation buttons, you can zoom in and scroll by clicking

and dragging the red box on the ideogram using your mouse.

» To scroll, click and drag the red box up or down along the ideogram.

» To zoom in our out, drag the top or bottom edge of the square up or down along the
ideogram. The size of the box indicates the size of the chromosomal region displayed

in the data plot.

If you place the cursor over a data point, a tooltip featuring the SNP name and

coordinates appears.

Figure 20 SNP Name Tooltip
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If you place the cursor over a cytoband on the ideogram, a tooltip featuring the cytoband

name appears.
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Figure 21 Cytoband Tooltip
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If you place the cursor over a region found in the DGV track, a DGV tooltip appears.

Figure 22 DGV Tooltip
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The DGV track is multicolored. The colors indicate the numbers of DGV variation regions
overlapping at a given point, as described below:

Table 6 DGV Track Colors

Color

Number of DGV Variation Regions Overlapping at a Given Point

light gold

orange

orange-red

red

KaryoStudio v1.4 User Guide
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If you click anywhere along the ideogram, an alignment cursor appears as a dashed red

line.

Figure 23 Chromosome Browser Alignment Cursor
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In the gene display area to the right, gene names and transcript locations appear, as in the
RefSeq database. To open RefSeq, right-click a gene name and select Open RefSeq.

The elements of the Chromosome Browser are listed and described in Table 7.

Table 7 Chromosome Browser Elements

Element

Description

Sample Name

B allele frequency
plots

Log R ratio plot

Found Regions

Known Regions

DGV

Chromosome

Gene information

Shows the sample being displayed

Shows B allele frequency data for intensity-only markers in blue

Shows smoothed log R ratio data in red or log R ratio data in grey

Track next to the chromosome showing a detected region. Gains in copy
number are indicated in green and losses are indicated in red.

Blue boxes represent known regions in this area. Directly correlates with
the information in the Known Regions Table, populated from the Known
Regions file currently selected in the Filter Settings table.

Track next to the chromosome shows correlation with information in the
DGV (Database of Genomic Variants)

Vertical ideogram of the chromosome

All available RefSeq gene information

Note: For larger regions, such as whole chromosomes, the gene
information appears very condensed. To refine the information use the
zoom buttons.

NOTE
% Pseudoautosomal region (PAR) markers and detected regions in the PAR
are displayed as being on the X chromosome.
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The Karyotype View window displays a whole-genome view of the detected regions for
one or more samples. This view can be used to gain an initial appreciation for the
variation found in a sample, or as a clickable visual table of contents for the detected
regions in a sample.

To use the karyotype view, perform the following steps:

1 Inthe Samples table, right-click a sample and select Show Karyotype.

The Karyotype View window appears. Detected regions are displayed in a track for
each sample selected. Regions are color coded:

° green = gain
* red=loss
* purple = copy-neutral event

Karyotype View Window, One Sample Selected
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2 To add or remove additional samples from the Karyotype View, press and hold the
Ctrl key and click each sample in the Samples table.

Information for all selected samples appears in the KaryoStudio View window.
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at the top of the window, hover over a detected region.

aoepalu| Jasn

3 Todisplay information about a detected region in the Found Region information bar

: sample ID, chromosome, start and end

The information displayed includes

coordinates, and copy number value.

Karyotype View, Found Region Information Bar

Karyotype View

Sample Marne: GW00343
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4 To display a region in the chromosome browser, click a detected region.
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Detected Region in Karyotype View Window
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Duo and Trio View

34

Data plots from multiple samples can be displayed simultaneously in the chromosome
browser. Duo and trio view can be used to analyze, for example, a parent-parent-child
trio, a control sample, or different display settings for two plots from the same sample.

To use the duo and trio view, perform the following steps:
1 Inthe Samples table, select the samples you want to display.

2 Toadd a second data plot, select 'L-h * Settings | Trio View | Data Plot 2 | and select
a sample from the dropdown menu.

Figure 29 Selecting Additional Data Plot to Display
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The second data plot appears in chromosome browser to the right of the original data
plot.

Figure 30 Chromosome Browser, Duo View
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3 [Optional] To add a third data plot, select 'L-h' Settings | Trio View | Data Plot 3 |

and select a sample from the dropdown menu.

The third data plot appears in the chromosome browser to the right of the second
data plot.
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Figure 31 Chromosome Browser, Trio View
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To select additional settings for each data plot, go to j * Settings | Trio view | Data
Plot, then select or clear the Log R, B Allele Freq, and/or Smoothed Log R check
boxes.

Figure 32 Trio View, Additional Plot Settings Selected
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4 To return to the a single-plot view with the genes display visible, select h T Settings
| Genes Display.
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The Log window displays information about the projects and tracks for this analysis as
they are being loaded into the software.

Log Window

i Log [E=R[E=R
[ Select Al Copy [l Save "% Clear | 22 Grd € Enors |\ Wamings |\ 2) Info| &) Log

Time Severity  Message =
(B/28/20171 6:30:17 PM INFO Start up complete

B/28/2011 B:46.56 PM  INFO Loading sample sheet. E
6/28/2011 6:46:56 PM  INFO Load manifest C:KamyoStudio\HumanCytoSMP-12v2-1_H bpm L
B/28/2011 6:47.07 P INFO Loading manifests

E/28/2011 E:47.08 P INFO Loading intensities

E/28/2011 E:4T7.08PM  INFO Loading 5605754133_ROTC02

B/26/2011 64711 PM INFO Leading G505754113_RO1CO1

6/28/2011 6:4713PM  INFO Loading 5605754113_R02C01

B/28/2011 6:4715PM  INFO Loading 5605754140_ROSCO1

E/28/2011 E:4717 P INFO Loading S605754134_R01C01

E/28/2011 B:4719PM  INFO Loading 5605754120_ROEC02Z -
1 T 3
Last = £:49 P Enors =0 Warn =0 Infio = 34

The elements of the Log window are listed and described in Table 8.

Log Window Elements

Element

Select All

Copy

Save

Clear

Grid

Time
Severity
Message

Source

KaryoStudio v1.4 User Guide

Toolbar
Description Button (if
used)
Selects all log entries D
Copies log entries to the clipboard
Saves all log entries E
Clears all log entries A 'ﬁ

Toggles the grid on and off

Displays the time the log entry was generated
Displays the severity of the log entry
Displays the text description of the log entry

Displays the source of the log entry
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Analyzing Detected Regions

KaryoStudio includes Illumina’s cnvPartition algorithm, which is designed to scan whole-
genome Infinium data for intensity changes resulting from changes in copy number. Once
you have completed entering information into the Project Wizard, your project data is
automatically scanned using the cnvPartition algorithm.

Detected aberrations are displayed in the Detected Regions Table. Included in this table is
information about each aberration including;:
b the sample in which it was found
the chromosome start and stop position
its size (length in bases)
an estimate of the copy number (Value column)
a confidence value (relative score)
its cytobands
the number of SNPs it contains

A A 4 40 A A A 4

the genes present in the detected region

Once you have created a project, all detected regions are displayed in the Detected
Regions Table and listed in the order in which they were found in each sample (Figure
35).

Detected Regions Table

Detected Regions | Knowin Fiegions | DE of Genomic Yarianis |

F W | Uncheck All

Index  Sample D Chr Start Stap Length Walue  Conf Comment CHY Index:  Cytohands HMarkers Genes
0 GMOO243 4 48283 27333904 27291621 1 3951.063 5 p1E3p1E2p1E1 p15.32 p15.32 p15.31 p15.2 2908 ZNF595; ZNFT
2 GMODO343 v 3106503 3269280 1E37FT 3 8262281 7 pll2 46
5 GMOO343 4 46041473 49553810 4512337 2 1665331 LOH Region 10 pl2pll 483 GABRGT; GABK
16 GMOD343 11 48164721 51530241 3365520 2 9775314 LOH Region 21 p11.2p11.12 345 PTPR.J; DR4B1

T 0 v

This chapter describes how to view and analyze the Detected Regions in your data.

Part # 11328837 Rev. C



When a project is created, the cnvPartition algorithm discovers all regions of aberrant
copy number based on the cnvPartition configuration settings.

By default, cnvPartition identifies all regions with confidence value greater than 35 and all
copy-neutral LOH regions larger than 1Mb. However, these confidence and size
thresholds are likely not stringent enough for most uses.

More specific filtering parameters for size, number of markers, and confidence threshold
can be entered in KaryoStudio. After entering the desired parameters, only regions of
potential interest which meet these criteria are displayed in the Detected Regions Table
and chromosome browser.

NOTE
For information about adjusting the cnvPartition configuration file, see
the envPartition documentation.

After a project is created, filter settings are applied to determine which regions display in
the Detected Regions Table. Default settings are applied to a new project, but these
parameters can be changed easily.

To change the filter settings, perform the following steps:

1 Click W (Filter Table).

The FoundRegionsFilterForm opens. The Known Regions File to be used in the
project is listed in the second text field.

FoundRegionsFilterForm

FoundRegionsFilterFarm =2 =
=8

[T Use lanare Fiegians File Load

Known Regions Fle  \Program Fiestlluminllumina KanyoStudio®k

InknownRegions  TypeOCNY SizeThieshold MarkersThieshold  CMWConfidenceThreshold
3 Gain 100000 7 50

Inside Loss 75000 7 50
Inside CHLOH 3000000 20 50
Outside Gain 200000 7 50
Outside Loss 150000 7 50
Outside CHLOH 8000000 20 50

2 To change the Known Regions File, click Load and browse to the file you would like
to use.

See Appendix C of this document for information about formatting a Known Regions
File.

Different classes of detected regions can be assigned different filter settings:

°  Settings for regions that at least partially overlap with regions defined in the
selected Known Regions File are labeled Inside in the InKnownRegions column.

°  Settings for regions that do not overlap with regions defined in the selected
Known Regions File are labeled Outside in the InKnownRegions column.

*  Settings for Gains, Losses, and Copy-Neutral events (CNLOH) can be set
independently in the TypeOfCNV column.

3 You can define detected regions from which data should never be
displayed by selecting the Use Ignore Regions File check box and loading a file.

KaryoStudio v1.4 User Guide
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Analyzing Detected Regions

In order to be ignored, a Detected Region must fall completely within an Ignored
Region.

This feature has many potential uses, such as ignoring common polymorphic CNVs
or constraining analysis to a portion of the genome. For example, you could ignore all
chromosomes except 21 to analyze only aberrations on chromosome 21.

See Appendix D of this document for more information about formatting an Ignored
Regions File.

To save the settings in the FoundRegionsFilterForm, click IH (Save Filter Settings).

To load settings from a file into the FoundRegionsFilterForm, click ,__':; (Load Filter
Settings) and browse to the settings file of interest.

Click OK to apply the new filter settings.
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Notice that when you select a detected region, the entire region displays in the
chromosome browser. By default, genotyping information is displayed as B-allele
frequency (blue dots) and intensity information is displayed as smoothed log R ratio (red
line).

Detected Region Displayed in Chromosome Browser

H pa10e19(] Bbulkedsiq

£ llumina KaryoStudio 1.4.3.0 Build 37 [CNV Plugin Y3.0.7.0] CAKaryoStudio\TestDatatRepositony\Testl
QUEHE 2@ k@ -B+ ¢ s ax 2K 4P M 4 |- | &
Detected Regions | Known Regions | DB of Genomic Variants| Trizomy 21 23
T F | Uncheck All B sl Fred %gg
Index  SemplelD Chr Stat Step Logh  Velue Conf  Commem ~|| 00 0% 0s o7 10 &F
0 GMOO43 4 48283 2733994 27291621 1 3851063 ! | TP T . -
2 GMOO343 v 3105603 3269280 183777 3 E2B2281 ! ER L i
5 GMOO343 4 45041473 4963810 4612337 2 1BE9331 LOH Region E BEE3888Epun T =u_
16 GMOO343 11 48164721 51530241 33EE20 2 9775314 LOH Region : 3 . 5580E32 08810
73 GMOZS71 5 123711628 123930678 219050 3 347.9493 3 L. Eo@ERgEe
25 GMOZS71 13 20223333 20526761 303428 3 24031 I SEL  EE o _pevhN
20 GMOZS71 16 57858981 G105 27134 3 1200362 BEi2sdaz—un
29 GMOZS71 19 EE7OMB4S 57270378 475733 3 2145511 -BES885EaF 5z -
30 GMO257I 21 14887571 48098824 33411253 3 3099283 £, Cm & f¥EEg
GM0257 103576442 | 4315430 %; E 224% CD
50 GMO25B7 5 118330315 119065356 174443 1 1012118 T 2 =
51 GMO2SB7 17 27BSSD02 32754851 4893343 3 3248124 o =E8%"g (Q
<] m ] b EBEx" = _
“wac_ o - —
TUIEEdEEg
Samples “%§§ggg O
Index  Name 1] Plate Well %Defects Gender LogRDev = %;s - ; v j
1 WolHishhom Syndrome GMO0343 NA GO 183 Male 011 TEEOaRER__
2 Toopd GMOZ5TI NA  E05 224 Femde 012 e U)
- TEZ ZagEs
3 4Ty GMOZSE7 NA  FO5 143 Male 010 -2 i onEER
4 dinked Ichihyosis GMO3281 NA  E07 336 Male 013 EE] 553
5 Diienige Syndiome GMO3577 NA  ED8 063 Male 015 b | 30 =
[ Klinefelter Syndiome GM17887 MN& DOl 607 Male 012 500 400 000 100 200 1T
7 PraderWiliUFD 07234 Na  FOI0 823 Female 012 Smosthed Loy R
Save is complete, Sample: Trisomy 21 CHR9 99060612:103376:442

If you want to view the selected aberration in relation to the chromosome in which it
appears, click * (Expand to Chromosome). Intensity data for the whole chromosome is
displayed.

Detected Region Displayed in Context of Whole Chromosome

3 Tlumina KaryoStudio 1.43.0 Build 37 [CNW Plugin Y3.0.7.0] CAKaryoStudioiTestData\Repository\Testl
DUEHD @@ k@ -B+ % s yx 25K 4 F M & |- |
Detected Riegians | Known Regions | DB of Genomic Variants | Trisomy 21 73
7 W [Uncheck Al B Alele Freq %gg
Index SampleD Ch Stat Stop Lengh  Vale Conf  Comment +| 00 025 08 075 10 .g@’_ o
SWme v e w3 meowm I FifigeEspenzszeg
L . w2 (25 F2EREZEE 3
GMOD343 4 45041473 495630 4512337 2 TBES331 LOK Region = B CoERICTIRERD
GMOD343 11 43164771 51530241 IMWEHW 2 9775314 LOH Region 2R —gzzn"zz3 2
GMOZ571 5 123711628 123930678 219050 3 3479499 U R RS2 E 304 £
GMOZ571 13 202033 20526761 0MIE 3 24091 w . CRESEaZERE - 2
GMOZ571 16 57850981 G105 2134 3 1200362 o 'I 2% fp - NNV ed 2
GMOZST1 19 EEPIGMS  SIA0I8 47EPI3 3 214580 $Izzz £ 3 87 E!
GMOZSTI 21 14607571 400%E24  IMITS 3 3090283 sman [2REES 2 2 & N
GO 3 Sa08061Z 103976442 45030 2 1822573 LOH Reaion JEags 5 L
GMO2S37 5 119030315 113065358 174443 1 1012118 ] e Ll lTann LT
GMOZ5B7 17 27O5S002 32754851 4899849 3 240124 s - £g jé ]9: ELEZEEzES 2
Elj —r— , B EEL T EEE L 2
- | g [RRFSBAGAAEIE 4
Ea X E H c-oambioeoioB -
2 ] mes Gp N REEdTE g0
Index  Name o Plate Well  %Defects Gender LogRDev i ZF.3537°E3% i
1 WolkHishhom Syndrome  GMO0343 N GOT 183 Make 011 4 REE A C IR B R -
2 Trisomy 21 GMOZETT NA  E05 224 Female 012 3 ; He EBz-g33z85 El
3 arEvy GMOZEE7 N&  FO5 149 Male 010 : [ £25% £
4 dinked Ichihyosis GMO329T N4 E07 336 Make 013 D - Db -
5  DBeogeSyndome  GMO3S77 NA  E0E 089 Mae 015 3 .- oy ERGE2-Z8a2g0 2
§  KinefolerSpndiome  GMI7857 N DOT1 E07 Mae 012 200 400 om 1m0 200 T
7 Fraderwili UPD 07234 Na  FOI0 823 Femae 012 Smocthed Log R
Save is complete, CHR 31141213431
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Analyzing Detected Regions

Scroling Through Detected Regions

Once your data has loaded, you can view each detected region one by one. There are
multiple ways to select data to display in the chromosome browser:

> Click a detected region to display it in the chromosome browser.

b Use the blue arrow buttons to move up or down in the Detected Regions
Table.

> Use your mouse wheel to scroll up or down the Detected Regions Table.

Detected regions are only displayed for the sample(s) selected in the Samples table. You
can choose multiple samples by Ctrl-clicking or Shift-clicking multiple rows in the
Samples table.

4 4 Part # 11328837 Rev. C



In addition to clicking and scrolling in the Detected Regions Table, you can sort data
based on whichever column you like. To sort data, click a column header.

L

Click the column header Length, which represents the number of bases of an aberration.
The aberrations listed in this table are now sorted from shortest to longest.

NOTE

If your Detected Regions Table contains hundreds of aberrations, it
might take some time for KaryoStudio to sort the regions by column

header.

Aberration Length Sorted Short to Long

Y pol1oa1e Buipos

Detected Fegions | Known Regions | DE of Genomic Variants |

suolIBbsa

W | Uncheck &l
Index  Sample I Chr Start Stop Length Yalue Con
93 GMO3231 v 3105503 3265280 @ 163TFF 3 95.¢
95  GMO3291 v 4518378 4953569 440591 3 E3.E
92 GMO3291 X BRIEFIS B131442 | 1B14707 0 134
119 GMO3291 17 48386312 B2577372 4191080 2 1E5]
GMO3251 9 84181238 B9127180 4948842 2 24
111 GMO3291 9 7F158236  B2146107 4987871 2 305!
110 GMO3291 8 118821293 121177524 539621 2 258
GMO3231 18 B4716024  FET32221 ) 12016197 2 642
107 GMO3231 7 136053854 148392459 12338605 2 343
103 GMO3291 5 116255188 14253747 26282286 2 923
4| 1 | b

Click Length again to reverse the sort order. The aberrations now display from longest to

shortest.

Aberration Length Sorted Long to Short

Detected Fegions | Enown Regions I DB of Genomic Vananls|

W | Uncheck All

Index  Sample ID Chr Start Stop Length “alue Con
103 GMO3291 5 116255188 142537474 26282286 2 923
07 GMO3291 7 136053854 148392455 12338605 2 343

121 GMO3291 18 B4716024 76732221 | 12016197 2 642
110 GMO3231 8 118821293 121177524 635621 2 258
GMO3231 9 FRI58236  B2146107 | 4987871 2 305
GMO3231 9 84181238 B9127180 | 45945342 2 241
GMO3291 17 4B38E312  B2AYFIFZ | 4191060 2 168
GMO3291 ¥ BRIEF3E 8131442 | 1614707 0 134
GMO3251 % 4518978 4959569 | 440591 3 63.F
GMO3231 ¥ 3105503 3269280 | 163777 3 95.¢
T 5

Click Chr to sort aberrations based on the number of the chromosome on which they
occur. Sorting by chromosome is useful if you want to view only aberrations occurring on
a certain chromosome.
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Analyzing Detected Regions

Aberrations Sorted by Chromosome

Detected Regions | Known Regions I CB of Genamic Variantsl

W W |Uncheck All

L

Index  SampleID Chr |Start Stop Length Value Con

203 07_234 15 29036679 102397836 7336157 2 343
202 07_234 15 22608324 23019623 BS11233 2 362
176 07_234 16 32534083 33623767 1083678 1 145
178 07_234 19 20B0EESY 20715381 108704 1 53¢
173 07_234 B 1EB336052 168596251 260199 ] 397
174 07_234 8 137730280 1378R0MT 119731 1 g7.0
183 07_234 P BH232332 154929412 EBESF0E0 1 289
182 07_234 # o BS1Z57SF 80624635 23498378 1 eln:]
180 07_234 #  25046501 583359545 33293044 1 154

173 07_234 w o 2704603 251374 22306765 1 332

] M 3

NOTE

When you choose to sort, the data for all samples are sorted together.
Therefore, detected regions from multiple samples might be intermixed.
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Adding or Editing Comments

To add comments or edit existing comments for a detected region, enter or change a
comment in the Comments field.

For example, you can type a note for a colleague suggesting that he or she follows up on
this region later. You might also want to enter additional information obtained from your
cross-matching results. The comments you enter are included in the Comments section of
the *.pdf reports you generate.

SjUSLULLIOD Bunip3 1o buippy
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Analyzing Detected Regions

Adjusting Detected Region Parameters

Though it is not generally necessary to do so, KaryoStudio offers the ability to edit some
parameters of a detected region such as confidence score and estimated copy number
value. KaryoStudio also gives you the option to enter comments for a detected region. In
addition, if necessary, you can edit the start and stop positions of a detected region.

Editing Confidence Score or Estimated Copy Number

To adjust the confidence score or estimated copy number value of a detected region,
perform the following steps:

1 Right-click a region of interest in the Detected Regions Table and select Edit a
Detected Region from the context menu.

The Form Settings dialog box opens.

Figure 42 Form Settings Dialog Box

FarmSettings
a4 | =
table -

Comment LOH Region F

Confidence 362.908661

Enabled Tiue

Start 22508324

Stop 29019623

Yalue 2
B Misc

Che 15

CHvnalysisFiegionindes 32

CHYRegionT ype CHLOH

Cytaband qi124a12 4131

Cytaband.oous qi1. 24131

FiteredOlut Fake

GainOiLoss Neutral

Geneshlame GOLGASD: GOLGAELT; TUBGLPS; ©

Image [ nonel &
Chr

2 Do one of the following:

e If you would like to change the confidence value for this region, adjust the
Confidence score.

NOTE

Although it is not recommend to change the confidence score of a
detected region, you can change it to 0 if you want to exclude this
detected region from analysis.

e If, onvisual inspection, you feel that cnvPartition has not accurately estimated the
copy number of the detected region, adjust the Estimated Copy Number Value.

NOTE
% The parameters in the Misc area cannot be adjusted.

Editing Start and Stop Positions

You can verify the accuracy of the cnvPartition algorithm by examining the start and stop
positions of the detected region. In some cases you might want to adjust start and stop
positions based on visual inspection, though it is not common to do so. KaryoStudio also
allows you to optionally adjust the information in the Detected Regions Table.
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CAUTION

If you edit the start and stop positions of a detected region, the original
positions identified by the cnvPartition algorithm are not stored with the
project.

o=

The confidence score, number of SNPs, and genes do not update after
you have edited a region.

If you need to retain the original start and stop positions for any reason,
copy the Detected Regions Table before you load a project and save it as
a separate file, or save the project on your computer with a different file
name.

To adjust the start and stop positions of a detected region of interest:

1 Inthe Detected Regions Table, select a region of interest.
KaryoStudio displays your detected region within the chromosome browser.

2 Click “4* or ¥ to pan up or down until your detected region is centered in the
chromosome browser.

This ensures that when you zoom in further, the SNPs of interest are visible in the window.

Panning Down to Examine the Boundaries of a Detected Region

sJojouIeled uoibay pajoala bunsnlpy

£ Hlumina KaryoStudio 1.4:3.0 Build 37 [CMV Plugin ¥3.0.7.0] CAKaryoStudio\TestDatatRepositony\Testl
I EC I T R EET R S
Detected Regions | Known Regions | DB of Genomic Variants| Trisomy 21 73
W W | Uncheck All B Allele Freg ggg
e
Index  SamplelD Che Stat Stop Lengh  Vae Lot | 00 925 08 07 10 &g M
| T
[7]23 GMOZS71 § 123711628 123830678 219050 3  347.8499 F ke
25 GMOZGF 13 20223333 OS2V 303428 3 24031 Frooss |BEEEEET——-2
25 GMOZGF1 16 E7BOBSB1  GHISUM5 271384 3 1200362 F EERE T CEEEL T T
F 78
23 GMOZGF1 19 EE79ME4S 67270378 475733 3 145511 F 3 "x3885E3dd33¢
FEEN]
30 GMOZSF1 21 14687571 49098824 33411263 3 3098063 [1otar 2 & EYIEZZ3E
g
N ra I I V= R (1) C R M- ey T F o™= R E
Wi | EEe@
F o= 'ZE o
F 355957
Fin228 SLEEEER
g iddehi
- - - - o
i 10275 %%%:§ z
o ; P |ERzialida.
10324 NEZ T E g
S R A
Samples F =2 ==2
10373 |3 & ]
Index  Hame D Plate ‘el %Defects Gender Lo . E 2 i;
1 WolHishhom Syndrome GMOO33 NA GO 1.83 Male 01 A Fioszz [TTRe-==——
2 Tiisomp 21 GMO2571 MA  E05 224 Female 0.1 R r ez § § % % ’% E 23 E
3 a7y GMDZSE7 NA  FO5 149 Male 01 N Foaw | " hzzossgd
4 XeLinked Ichihyosis GMD3ZN NA  E07 33 Male 01 : b 5923
5 DieageSpndome  GMOIST7 NA  EDR 063 Male 01 - F ¥
6 KinefelerSyndiome  GMI7857 N4 DOTT 6.07 Mae 00 500 o0 oon ro0 200 e i
7 PraderWiliUPD 07234 NA FOI0 823 Female 01 Smoothed Log R
< m ] v
Save is complete. CHR 9 100280565:105205425

3  Click (Zoom in 2x) or (Zoom in 5x) to get a higher-resolution view of the

boundaries of your detected region.

L

NOTE

If you want to view the boundaries of your detected region at the SNP
level, to see each individual data point in the plot, you might need to
zoom in multiple times.

Alternatively, you can pan and zoom by selecting and dragging the red box which

denotes the detected region, as described in Navigating the Chromosome Browser on
page 28.
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Figure 44 Centering a Detected Region

Analyzing Detected Regions

€3 Tlumina KaryoStudio 1.4.3.0 Build 37 [CNV Plugin ¥3,0.7.0] CiKaryoStudio\TestData\Repositan/Testl
DUEHE @ kB ~-B+ + ysx o2 sk |[H 4k M I Y=
Deetected Regi
tected Regions | Known Regions | DB of Genomic Variants| Trisomy 21 3
T | Uncheck Al B alele Fre 213
e
Index Sample D Chi Stat Stop Lengh  Vae Lo C| °f ooag e
23 GMOZ5?I 5 123711628 123930678 213050 3 347.8439 r R
L E33=z=gz =
5 GMOZE7l 13 20223333 20526761 3028 3 24031 oo |23E33RETzZIIr-
L ARBZEI
5 GMOZE7l 15 G7EEESE1 510345 271384 3 1200382 E SEBhhhIERdgET s - - -
F Rz
9 GMOZ57I 19 GE7MEMS 5720378 47E733 3 2145511 £ EE EREEE
0 GMOZ571 21 14687571 4803BB24 33411253 3 3098963 R = EEEEE
0 GMOZERT 3 SE0E0E1Z10387644E aSieE0 2 e U r T Tt Et e
w2 |-2-2hHhZ22ZE8880¢ar 0
r Y R EEL RN R
2 r R T =Rt R B
o B poRITE oG5 YE A
1077 |22 d——-T @b o - "R
2 20 g - g
F fEHEZLR_Zg5%gl
Fion 82 -_%Mgévg‘gggﬁo'v_
E 2z % FE2EESE
< i 3 E o= ==G 8 a_ZoLf
10287 1335555 cymE EnE0
C EEAd=-T S0 _m__"= 0O
Samples [ AN CEY EE
O =
Index N D Plate el Defects Gender L 1 i"jju@éﬂbm%m%

e 4 t: - = = - —
hdex  Mame lste el efects Gender Lo E EFFEETE Eﬂ}ijx =
1 WoFHishhomSyndiome GMOD343 NA GO 1.83 Male 01 wer [BEEEE3 30g & g3
2 Trisomy 21 GMOZ571 NA&  E0S 224 Female 01 C 38 Bio B 3z ﬁ
3 AT GMOZ587 NA  FOS 143 Male 01 R e - =
4 Linked Ichthyosis GMOZZE1 N4 EO7 336 Make 01 E 2
5  DiGorge Spndiome GMOSETF N4 ECB 08 Make 01 L Bmmm

107 06
6  Kinefoler Syndioms  GM17867 NA DO 607 L | e e I
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Save is complete. CHR 9 96573416:10 7063346

To display a horizontal ruler, click anywhere on the ideogram.
The horizontal ruler appears.

Mouse over the ruler at any location to display a tooltip with the location coordinates.

Figure 45 Ruler with Coordinates Tooltip

i du Chist 23
CDU
B Allele Freg 234
<
)
00 02505 07510 3@ 7 Wb
P £4.32
E | [ ] C
[ 5457
s E

764,466,623

TEAMZ HH
TEAME HH

-2.00-1.000.00 1.00 2,00
Smoothed Log F

In most cases, the start and stop positions identified by the cnvPartition algorithm are
very close to the positions you can identify by visual inspection. However, at this
resolution, you have the option to edit the boundaries of the detected region.

To edit the boundaries of a detected region, right-click the detected region of interest
in the Detected Regions Table and select Edit a Detected Region from the context
menu.

The Form Settings dialog box opens.
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Figure 46 [Editing the Parameters of a Detected Region

FormSettings
El Editable B

Carmment M

Confidence 347.9499

Enabled True

Stat 123711628

Stap 163930678 L

Value 3 b
Bl Misc

Chr 5

CNVARslysisPegionindss 9

CNVFiegionT ype Giain L

Cylaband q23.2

CytobandLocus q232

Fiteredut False

GainOrLoss Gain

Geneshame ZNFE0B; GRAMD3; GRAMDI: GRAM

Image [ fnone b
Chr

o]

NOTE

% The Form Settings dialog box gives you the flexibility to adjust the
Detected Regions Table a single row at a time. Repeat this process for
each detected region you want to edit.

7 Click Start or Stop and enter a new value to the right, based on the start or stop
position you see in the chromosome browser.

8 Click OK.
The results of your change are not immediately visible in the chromosome browser.

9 To see the change, click a different detected region in the Detected Regions Table.

Figure 47 Viewing the New Detected Region Positions

3} Hlumina KaryoStudio 14.3.0 Build 37 [CNV Plugin V2.0.7.0] CAKaryoStudio\TestDatatRepositony\Testl
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3 a7Rey GMOZ5E7 M&  FO5 143 Male 01 3 b Se¥s_2-lE-E-_ 8B4
4 dinked Ichihyosis GMD32 Na  E07 336 Male 01 - 385 =0g =837
5 Diiecrge Synchome GMOSE?7 Na  EDS 069 Male 01 o k ] o ED2RT 2028 g % 204
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Save is complete, Sample: Trisory 21 CHR 5 123711628:163930678

The new start and stop regions are included in the Detected Regions Table, in the
Detected Regions track, and in all subsequent analyses.
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Analyzing Detected Regions

Exporting Detected Regions

If you want to export data from the Detected Regions Table, you can export a single row of
data, or the entire table.

> To export a single row, right-click in the Detected Regions Table and select Copy Row
to Clipboard.

» To export the whole table, right-click in the Detected Regions Table and select Copy
All to Clipboard.

Figure 48 Copying Detected Regions to the Clipboard
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f Copy 3ll to Clipboard Mae 01 = o §M§E§%§§SESM§%§;;
£ - & o o
2 T Copy DBGY CHR Format Female 0.1 ?-m—v—fgg—gvm——gg
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7 PraderWiki UFD 07234 NAFOID B2 Femdle (01 Smoothed Log
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Save is complete. Sample: Trisomy 21 CHR 21 14687571:48098824

You can now paste this data into an Excel file or import it into other downstream, third-
party applications.

Including Detected Regions in a Report

The check boxes to the left of the Index numbers indicate whether or not a detected region
will be included in your report. All checkboxes are selected by default, which means that
all detected regions will be included in your report by default.

> To deselect all regions, click Uncheck All
> To select all regions, click Check AlL

> To exclude certain detected regions from your report, deselect the checkbox(es) to the
left of the region(s) you want to exclude.
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Cross-Matching to Known Variants

Because a sample may potentially contain many aberrations, it is especially important to
know what has already been identified as a normal variation or a region associated with a
condition. For this reason, KaryoStudio allows you to check a detected region against a
list of known regions as well as several different external sources. This function allows
you to determine which regions found in your samples might be the most relevant.

This chapter describes how to link to these external information sources from within
KaryoStudio, and how to use this additional information in your study.

KaryoStudio allows you to link to several databases, including:

4

DGV (Database of Genomic Variants) —to determine whether your region has been
identified as a copy number variant in normal, healthy individuals

OMIM (On-line Mendelian Inheritance of Man)—to allow further mining of a
particular phenotype, region, or gene of interest

UCSC Genome Browser—to view genes or numerous other information tracks for a
particular region in this popular public genome browser

PubMed —to research publications relevant to a particular phenotype/gene of interest

DECIPHER —to compare detected regions to the DECIPHER database of
submicroscopic chromosomal imbalances

Ensembl—to view a detected region in the graphical Ensembl genome viewer

CHOP Database —to determine whether a detected region overlaps with copy
number variations described in this database of samples from healthy individuals
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Since the widespread adoption of high-density arrays for screening the genome for
structural changes, many studies have identified various segments of the genome of
differing sizes that range in copy number. From arrays to sequencing, the number of
regions is growing dramatically and includes both common (>5%) and rare (1%) regions.
Although many of these regions are not yet linked to specific conditions, the hope is that
these studies will have a major impact on human health.

The DGV is one of the databases that is collating these regions in the hope of providing a
comprehensive summary of structural variation human genomes. This database includes
regions of the genome larger than >1kb that were identified in various studies of healthy
control samples.

The DGV currently includes many known CNYV regions and covers the majority of the
genome.

To update KaryoStudio with the latest DGV build, perform the following steps:

1  Find the latest version of the Genomic Variation Table at the Database of Genomic
Variants web site (http://projects.tcag.ca/variation/) and click Downloads.

2 Save the latest version of the Genomic Variation Table as a file of name
GenomicVariation.txt in the following location:

C:\ Program Files\ llumina KaryoStudio
3 Restart KaryoStudio to load the updated table.

You can use KaryoStudio to see if a region identified by KaryoStudio has already been
identified and deposited in the DGV. Based upon chromosome and position, the DGV
shows you information about what is known about the method used to identify the
region, the reference (including details of the study), and a graphical reference to any
CNVs found in the region.

Perform the following steps to use the DGV with KaryoStudio:
1 Inthe Detected Regions Table, select the region you want to search for in the DGV.

2 Right-click the region and select Database of Genomic Variants - Browser from the
context menu.

KaryoStudio sends the chromosome start and stop position information of the
detected region to the DGV, which notifies you of how many matches were found,
and displays a genome browser view of that region.

KaryoStudio v1.4 User Guide
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Cross-Matching to Known Variants

DGV Genome Browser View

(Database of (}'enomic rT-}ariz-mts

[hurnan genaorme buld 36]

Showing 14.71 Mbp from chr5, positions 7,614,901 to 22,322,891

=]
Search uging 3 $equence name, gene name, locus, or other Bndmark, The wildeard character * is dlowed, To center on @ location, click the ruler. Use the ScrollZoom butions 1o charge magnification and posation,

Examplex. che? 71E90131 72890180, CFTR, 0009
[Hide banner] [Bookmark this] [Link to Image] [High-res Image] [Help] [RESSE
© Seaich

Landmark or Region

k5. 7614301, 22322081 ﬂl

Dats Source
[Genamic Variants in Human Genome (Build 36 Mnr 2005) (hg18) =] SeroliZoam: <4 € [Srow 147 TMBp ] 22 T Fip
Bl v
Overiiau af Ehes
I
B Detaibs

Cytogenstic Mands (Cheonosons}
%4501

S8 24,
=
RefSeq Genes (Gened
TOCY2IN_020546  LOCIBmEs I 02Tets O [P0 365 FEAL 7 W01 230 COMIBINA_ 008504 LDCTI4L1 |4
ey - £ i M
Chor F491NN_00106¥IS4 ELTHINN_022073 TRIDINLOOTILS  PYCHLLINA CO1 105062 LOCTIB411 1M
“ " Fite P

NOTE

% Many optional tracks can be displayed in the DGV browser view. Refer
to the documentation supplied with the Database of Genomic Variants
for more information about using and interpreting information in the
browser.

3 Scroll down until you get to the section labeled All CNVs (Figure 50).

All CNVs

All CHY= (Blue;loss;Red;GainiGreen:GainlLoss)
Variation_2568|chr9:13197652. .13401955 |Redon et al. (20067

[ & —mmm = e e e s e e e e e ]
Variation_32702 |chri:13204d16. 13207442 |Perry et al. (20052

]

Wariation_35d4d [chri:132158142 . . 13456575 |Redon et al. (20063

=TI —————— |
Wariation_1o09d |chr3:13254512 . . 133580875 |Wang et al. C2007)
I, = ————————
Variation 32703 chr3:13257084 . 13390719 |Perry et al. (20050

Yariation_901d|chr5:13258665..13394742 |Pinto et al. (20072

| - = - - - = ]
Variation_1413|chr5:13267852 . .133581378 | Conrad et al. (20050
-

The All CNVs section shows colored bars representing all CNVs present in the
database for the genomic region in the view.

4 Inspect a variation entry by clicking it.
A new window opens with details about the selected entry, including:
° variation number
* cytogenetic band
° genes
e other overlapping CNVs
° genomic coordinates
* nearby segmental duplications
* study details
e references to the study that reported the variant
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Inspecting a Variation

@atabase of genomic fVariants[

Back Home | Field Definitions

human genome build 36]

Variation: Variation_3544

(Genome context (see the graphic below):
chrg

, .
13300k 1300k

Cytogenetic Bands

Spd5.2

nAll cHys {(Blue:Loss;Red:Gain3Green:GainlLoss}

Yariation_2568|chr5:13197652. . 13401955 |Redon et al. (2005) Variation_51574|chr3:1342035)
—
Wariation_32702|chr 13204416, (13207442 |Perry et al. (2008) Variation_ 36
—

Wariation_3544|chrS:13218142. 13456575 |Redon et al. (20060
Yariation_100941chr3;13254512. 133855875 | Wang et al. (2007)
Variation_32703|chr5:13257094..13390719 | Perry et al. (2008)
Wariation_3014|chrS:13258665. .13394742 |Pinto et al. (20072
Yariation_1d13|chr5:13267852. 13351378 |Conrad et al. (2005)

InDels {188bp to < 1Kkb} {Blue:Loss:;Red:Gain;Green:GainlLoss}
Variation_11247|chr3:13328913..13320073|de Smith et al. (2007)
|

Landmark: chr:12 21814213 456 575 (Genome Browsers: UCSC |, Ensembl )

Genomic Position: chr5: 1221814213456 575

Variation Type: Copyhumber

Cytogenetic Band: 5p15.2
ek iti L h

fin BN 13

¢ The variation number, shown in the upper-left of the screen, is a permanent
number assigned to the region. If your lab is interested in this region, you can use
this ID to refer to this region in the DGV.
* The Genome Context graphic in the middle of the screen illustrates the following:
—  The first section, Cytogenetic Bands, tells you which cytoband your region sits in. This
is particularly important if you already know that a certain condition is associated
with a change in a specific cytoband
—  The next section, All CNVs, tells you whether any other CNVs have been identified in
this region. In addition, start and stop positions of each region, and the study in which
the region was identified are shown. You can click a variation for more information.
—  The sections below the CNVs contain information about genomic inversions, indels,
segmental duplications, etc. In Figure 51, only indels are shown.
You can click each available section for more information that you might want to
incorporate into your cytogenetics study.
* Below the graphic, there is additional information, most noticeably:
—  The Frequency Information might be particularly useful for interpretation. It includes
the number of samples studied, and the number of times a loss or gain was seen.

— You can click a link to PubMed (if available), which displays the publication reference
for the study that identified this region.

The DGV is a resource provided by SickKids Hospital in Toronto, Canada. If you need
more information about this database, go to http://projects/tcag.ca/, or send email to
dgv-contact@sickkids.ca.

All of the CNVs in the DGV were identified in healthy control samples. The DGV is
constantly being updated as new studies deposit information and as technology evolves.
For the latest build, and latest information, please see the DGV web page:
http://projects.tcag.ca/variation/.

KaryoStudio v1.4 User Guide
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Cross-Matching to Known Variants

You can use the following option if you prefer to view CNV data within KaryoStudio
rather than linking out to the DGV. The advantage of viewing your data in KaryoStudio is
that you can look at a CNV region across multiple samples.

1  Click the DGV tab in KaryoStudio.
It might take a moment to load.

2 When it finishes loading, scroll to the bottom of the list.

KaryoStudio DGV Table

Detected Aegions | Known Regions | DB of Genomic Yariarts

Index 1D Landmark Chr Stait
19761 Varistion 39252  chiZB4636848.54651146 2 64636948
19762 Varigtion 39253  chi27BS2ES12.76528907 2 7526912
19763 Variation 39264  chi2 77762294, 77783022 2 TITE2294
19764 Varistion 38355  chi282282032.8229B693 2 82282032
19765 Varistion 39256 ch2B5048390 AEAEORE 2 pEaaAgal L
19766 Varistion 39257  chi289029228.89032282 2 9029228
19767 Variation 39258  chiZ100103713.100105031 2 100103713
19768 Varation 39260 chi211E974633.116978303 2 116974632
19763 Varistion 39260  chi2118217336.118232556 2 118217336
19770 Varistion 39261  chi2120417200.120418438 2 120417200
19771 Varistion 39262  chi2125766560. 125768247 2 125766960
19772 Varigtion 39263  chiZ127674758.127677274 2 127674758
19773 Variation 39264  chi21349E6700.134970130 2 134966700 il
17T aiaton, FE__cbe AT RS2 _IAMTER

3 If you want to see whether any of the detected regions in your data match known
DGV regions, click a region in the DGV table.

The data for the region you clicked appears in the chromosome browser.

Selecting a Known Region in the DGV Table

€3 Tlumina KaryoStudio 1.4.3.0 Build 37 [CNV Plugin ¥3.0.7.0] C:4KaryeStudioATestData\RepasitanATestl

DLUHE LD kB2 -B |+ + 1/5% /22 2x sx |[H 4 b W &N E
Detected Regions | known Regions| DB of Genomic Variants Trisomy 21 E:a‘
Index 1D Landmark Chr St # B Alele Freg 233
]
19762 Waristion 39253  chi27B526512.76528907 2 7EH26512 00 025 05 075 10 g8
19763 Variolion_39254  chiz77762294.77783022 2 TTEZZM
19764 Variafion_39255  chi292262002.82296693 2 82282032
19765 Variofion_39256  chi285948999.85850985 2 95948938
19766 Variation_33257 2 eesez
iation,_ 31 |2 |10 |
19768 Variafion_39259  chiz116974633.116378303 2 116374633
19763 Variafion_39260  chiz118217936. 118232556 2 118217336
19770 Variafion_39261  chiz120417200. 120418438 2 120417200
19771 Variafion_39262  ohiZ:125766560. 126768247 2 12576ESE0
19772 Varialion_39263  ohiZ127674758, 127677274 2 127674758
19773 Varialion_39264  ohiZ134966700. 134370130 2 134366700
19774 Varialion_39265  chiZ139804753 139825476 2 133804753
197FRE_Wadation PAIEE kP 1ARRRISTQ 1ARRFRERT 7 1aemRoEta T
o m ] 3
Samples
Index Name D Plste Wel % Defects Gendel
1 WolHishhom Syndiome  GMOO343 NA  GOT 1.83 Male
2 Tisony 21 GMOZ571 NA  EDS 224 Female,
I AT GMO2587 NA  FOS 149 Male
4 RLinkedIchthyosis GMO3291 NA  EDF 336 Male
5 DiGeorge Syndiome GMOFT? NA  ED3  OE9 Male
6 Kinefeher Syndrome GM17867 NA DO B.07 Male T e
7 PraderiliUFD 07234 NA  FOID 823 Female, Smecthed Log R
< I ] »

Save iz complete. Sarnple: Trisorny 21 CHR 2 100103713:100105031
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Updating the DGV Table and Track

To update the data used to populate the DGV table and track in KaryoStudio, perform the
following steps:

1

Download the database build from the following location: http://projects/tcag.ca/
variation/tableview.asp?table=DGV_Content_Summary.txt.

Download the variation file (*.txt format) in the Current Version section, based on
Build 36 (hg 18) of the genome, to your computer.

Example variation file: variation.hg18.v8.a11g.2009.txt
Rename this file “DatabaseOfGenomicVariation.txt”.

Copy the file DatabaseOfGenomicVariation.txt (replacing the existing file) to the
directory C:\ Program Files\Illumina\lllumina KaryoStudio.

Restart KaryoStudio to load the new data file.

KaryoStudio v1.4 User Guide 5 9
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OMIM (Online Mendelian Inheritance of Man)

The OMIM database, hosted by the National Center for Biotechnology Information
(NCBI), contains information on human genes and genetic phenotypes on all known
Mendelian disorders and over 12,000 genes. OMIM focuses on the relationship between
phenotype and genotype.

Using OMIM with KaryoStudio

Because OMIM is based upon specific keywords and not basic chromosome start and stop
positions, KaryoStudio only provides a link to the homepage of this database. If
KaryoStudio has identified a specific phenotype within the Detected Regions Table, you
can enter a key word (e.g., gene, cytoband, or phenotype) in the homepage of OMIM to
obtain more information if available.

To use OMIM with KaryoStudio, perform the following steps:
1 Select a region of interest in the Detected Regions Table.

2 Right-click and select OMIM from the context menu.

Figure 54 Selecting OMM

Detected Regions | Knowin Regions | DB of Genomic Yariants |

W W | Uncheck All

Cross-Matching to Known Variants

SamplelD Chr Start Stop Length  Value Conf  Comment
Database of Genamic Yariants - Browser 5 721
[¥ 127 GMO Database of Genamic Variants - Defects 267.81
£ = o o
UCSC Genome Browser
PubMed
DECIPHER
EMSEMBL

CHOP Database
Copy row to Clipboard

Copy all to Clipboard
Copy DBGY CHR Format

Edit Detected Region
« i T 5

OMIM opens to the homepage.

Figure 55 OMIM, Home Page

OMIM o [ I

[ Limils. | Prviewinges |- History | ciigbgary | Deails |

» Exnler one on more seach terms

= Uae Limits to restrict your search by search field, chromosome, and other erterda
& TTse Index to beowse terins Sound m OMIM record:

= Uae History to retrieve records from previcus cearches, or to combine searches.

| oM - Online Mendelian Inheritance in Man®

Welcome to OMIN®, Online Mendeban Inhentance m Man® OMIM 12 2 compreh % . and tenely
husmian genes and genstic phenotypes, The fill-text, referenced overviews in OMIM contan information on al knoum mendelian
diperders and over 12,000 genez. OMIM Focuses on the relatonshap Between phenctype and genotype. It updated dady, and the

entries contain copious s bo other genatics tesources

of

Ths database was mbded m the easly 19605 by Dr Victor A MeFuack as a cotalog of mendshm trots and diserders, entitled

Mendelian Inherftance in Man (MIN. Twebve book editions of MIM were published berwreen 1966 and 1993 The caline version,
O, wras created m 1985 by a collaboration between the Mational Library of Medicine and the William H Welch Medical Library |
at Johne Hepking. It was made generally available on the internet starting in 1987 In 15535, OMIM was developed For the World Wide
Web by WCEL the Manenal Center for Baotechnology Iformatien

OMIB 12 authered and edived at the McEusck-Nathans Instiute of Genete Medbone, Johas Hoplons Unsversity School of Medicme,
under the direction of T Ada Haresh

HOTE OMIM is intended for use primarily by ph and other g | d with genetic disorders, by genstics
researchers, and by advanced students i science and medcine. While the OMIM database 15 open bo the publc, users seehmg
information about a personal medical or genetic condilion are urged bo consult with a qualified physician for diagnosis and for amswers
to personal questions
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3 Type a key word in the search text field.
Key words can be gene names, etc. For example, if you had identified the MYC gene
in your search, you might want to enter MYC as a key word. OMIM identifies your
gene in multiple organisms and displays a list of the occurrences of this gene in all
organismes.

Figure 56 OMIM, MYC Gene

Johus
NCBI Quline u.-ug,Mf!rMn- in Man &2 :135..",'.'.‘.,,
Search | VM Zlifor IMYE

[ Limils | Presvieslnges 1 History | ciigbgary f DLl |

Diaglny | Titles "i Show |20 = ISend to =
[ An:303 | MM URSTS: 26| OMM AnsNE: 26 =]
Items 1 - 20 of 303 P | |1 of 16 Hext

I 1: *190080 Links
V-MYC AVIAN MYELOCYTOMATOSIS VIRAL OHCOGENE HOMOLOG, MYC
Gene map bocus G234 1324 17

™ 2: 2164840 GeneTests, Links
V-MYC AVIAN MYELOCYTOMATOSIS VIEAL FELATED ONCOGENE, NEURCBLASTOMA -DERIVED,
MYCH
Gene map bocus 2524 |

™ 3: 2606220 Links
MYC-BINDING FROTEIN. MYCEP
Geme map ovs 1t 54

™ 4:#113%70 Linkes
BURKITT LYMPHOMA, BL
Genn map lorws fa2d [ 224 |3

I 5 *612049 Links
MYC.-INDUCED NUCLEAR ANTIGEN, MINA
Gene map locus 1912 |

I 6 ®164850 Links
V-MYC AVIAN MYELOCYTOMATOSLS VIRAL ONCOGENE HOMOLOG 1, LUNG CARCINGMA-DERIVED,
MYCL1
Cene map locus |pia3

(3

If you want to look at this gene in the human genome only, for example, you must
scroll down to find it in the list.

If you click on a hit, information about this gene is displayed, including the name,
description, etc.

Figure 57 OMIM, Additional Information

OMIM o
S Haptins
Online Mendelian Tuheritance in Man  BE University

- I‘nr| - Go | _clear |

[ Limits [ Previewndes | History | Clipboard | Details |
Display | Detailed =] sthow 20 =] [Sendie o]
+187270 GanaTests, Links

Seamch [ OV

TELOMERASE REVERSE TRANSCRIPTASE; TERT

Alrernative titles; symbols

TELOMERASE CATALYTIC SUBUNIT; TCS1

ESOEDNAR\" ARTERY DISEASE, SUSCEPTIBILITY TO, INCLUDED

G srip locus 519 33

TEXT

DESCRIFTION

Human telomeres conzist of many klobases of (ITAGG 30 together with varous associated protems. Small ameunts of these
tererinal sequences are lost fram the tips of the chromosames each S phase because of imcomplets DA, replication, but de novo
addiben of TTAGGS repeate by the enzyme telemerase compenzates Bor thiz lezz. Many human cellz progresenely loze temunal
sequence with cell division, a loss thit correlates with the apparent absence of telomerase in these cells (Fipbag, 1999) G
CLOMING

hloin (1BY) idenzified the rbonucleoprotein telomerase in HeLla cells.

Catalyric subunits of telomerase from the ciliate Buplotes aediculanis and the yeast Sacck isiat contain reverse
transcriptase motdfs, Makamura eral (19%7) identified homolagous genes from the G2eion yeast Schirosaccharomyees pombe and =l

Of particular interest is the Gene Function section, which describes any known
molecular function of this gene.
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Figure 58 OMIM, Gene Function

[¥ 1

GEME FUNCTION

Morm (1989) tound that buman telomerase recognred a single-stranded G-nch telomere pramer and added mulnple telamenc repeats
to itz Boprirne end by using an RITA template in witre

Wilkie et il (1950} foune tha + ol brurnan ahpha- thal aed by a on of ch 16 that hivd been
healed by the addinen of telomenc repeats (TTAGE G0 Usng an mowtro assay, Morm (1%91) shewed that human telamerase
comrectly jzed the ch 16 breakpoint sequence and added the repeats indicated. They suggested that telomerase
‘baged chromoseme healing may stabiize a broken chremozome and allow iz stable inhentance. The hiller-Dieker syndrome
(247200) and the Wolf- Hirschhorn syndrome (1941900 are other sxarrples of terminal chromosome delstons

Makarvura et al (1997 found that disruption of the 5. pombe telomeraze gene resulted m telomere shortenung and senescence, and
expression of mRMA from the hurnan gene o ool wilh telorn ctivity in eell lines

Meyerson et al {1997} found that the humam EST2 transcript was upregulated concomitant with activalion of telomerase during
innvertalization of culbed cells and was downregdated during in vitre celhdar differentiation. These observations suggested that
nductien of EST2 mBMA expression 12 requred tor the telomerase actvanon that sccurs dunng celbilar snmortabeaton and tumer
progression @

mmon of telomerase, the encyme that synthesres the telomere endz of bnear chromozomes, has been mnpheated in buman cell
ion and cancer cell path. ie. Enmyme activity iz undetectable m most narmal cells and tissues, but precent in imeeortal
cells and cancer nssues. Kolqwat et al (1998) used in sty to study TERT expresson at the sngle-cell level in noremal
lissues and in various stages of tumor progression. Tn normal . incluing some known to be telomerase-negative, TERT mRITA
wag present n spectfic subzers of cells thaught ta havt lmg term prolife capacity. Thiz mehided mactwe breast lobular
epitheburn in addition ta some actively regensrating o s s the stratumn basale of the skin TERT exgression appeared early
dunng tumengenesis monvo, begnnng with early premvasive changes in bumnan breast avd colon fissues and ncreasing gradually
i progression, bath in the snount of TERT mRNA presen wihin the mdviduad cells and i the msnber of expressing cells wilin
aneopl lesion The physicl ion of TERT within normal epitheBal cells that retamed prolifevative potential andna
presence ot the sasbest stages of burmosigenesis have Eplications for the regulation of tel som e For te i

of cells that may be targees for malignant wansdformation. @

Fossel (1998 reviewed the stabus of studies examinng the relationstip between tek activily and the aging process, as well as
the wnplications of these snadies for human health.

The ectopic expression of telomerace i norma benan celi extends ther ive life span. Athongh telomerase expression s 3

-

If you enter a key word that is a condition in the OMIM search field, OMIM provides
information about that condition.

For example, enter “down syndrome.” A listing page comes up with the closest
matches. Click the first entry, #190685 DOWN SYNDROME. A down syndrome
information page appears.

Cross-Matching to Known Variants

Figure 59 OMIM, Down System Information Page

£
) Al
OMIM @?,’2 Homs
S Hapins

Online Mendelian Inheritance in Man - University
Search [ OMIM =] for ) 6o | clex |
[ Limits [ Previewdndex | History | Clipboard | Details |
Display | Detailed =] sthow 20 =] [Sendte =]
#190685 GeneTests, Links
DOWN SYNDROME
Alrernative titles: symbols
TRISOMY 21, INCLUDED
DOWN SYMDROME CHROMOSOME REGION, INCLUDED, DCR, INCLUDED
DOWN SYNDROME CRITICAL REGION, INCLUDED; DSCR, INCLUDED
TRANSIENT MYELOPROLIFERATIVE DISORDER OF DOWN SYNDROME, INCLUDED
LEUKEMIA, MEGAKARYOBLASTIC, OF DOWHN SYNDROME, INCLUDED
Gene map locus Mo 1123, 21922 3, 1943
TEXT
A number zign (#) 12 used with thie entry because the dizorder 12 caused by a chromeosomal aberratien, maamy 21, and many genes
are imvolved i the phenobype. Tn particulas, ransient mysloprobif dsorder and megakosyoblastic leukemia of Dovn syndrome
are aspocuated with mutatiens in the GATAL gene (205371) m conpuncnon with tmsemy 21. §
DESCRIPTION
Down syndrome, the most frequent form of mental retardation caused by a lly d bk ) at
characterized by well-defined and distnctive phenotypic featares and nanaral histery. Tt is caused by :npk,.m state (wisony) cf.ﬂ ora
criical portion of chromosome 21 @
CLINICAL FEATURES =l

Information such as a description of the condition, clinical features, and more is
provided.

6 2 Part # 11328837 Rev. C



The UCSC Genome Browser is a popular tool that allows you to examine gene
information, expression data, and many other parameters within your detected region. Yo
can also upload custom data tracks to display in the UCSC Genome Browser.

You can use KaryoStudio to see what other genomic features sit within a detected region.
All analyses are based on chromosome and position. The UCSC Genome Browser shows
you information about:

> RefSeq genes

» mRNAs

» ESTs

»  genes in other organisms

There are also other options within the page that allow you to add or remove additional
data tracks of information.

NOTE
% The UCSC Genome Browser might take a while to load. Be patient while
your data is loading; it will eventually display.

b Atthe top, the chromosome and position are identified.
» Next, information about RefSeq genes is listed.

v

Next, there is mRNA and EST information, which is useful for looking at locations of
specific gene transcripts.

Next, the conservation of this gene in mammalian species is shown on a graph.
Next, the conservation of this gene in other species is shown on tracks.

vV vV vV

Below all of this, you can select various additional information to include in this
graph.

»  The Phenotype and Disease Association Studies track might be of interest. Select
these tracks to see if any known phenotypes have been associated with this specific
region.

KaryoStudio v1.4 User Guide
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Cross-Matching to Known Variants

PubMed, available via the NCBI Entrez retrieval system, is hosted by the National Center
for Biotechnology Information (NCBI) at the National Library of Medicine (NLM) at the
U.S. National Institutes of Health (NIH). PubMed provides access to citations from
biomedical literature and is a streamlined way to determine if there are any peer-
reviewed and published studies related to the region, condition, or phenotype under
study.

Since this database is based on specific key words, not on chromosome number and
position, KaryoStudio provides only a link to the homepage of this database.

If KaryoStudio has identified a specific phenotype within the Detected Regions Table, you
can enter the keyword in the homepage of PubMed to obtain more information.

This section is similar to OMIM in that it is based on keywords. Type in a gene name,
condition name, etc. This brings up a list of scientific publications in which the key word
has been found.

Note that the more common your inquiry, the more hits you will get. To reduce the
number of hits, make your search term as specific as possible.
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DECIPHER

The DECIPHER consortium is a network of clinical genetic centers. KaryoStudio allows
you to examine a specific detected region of interest against this cytogenetics database of
clinical cytogenetics cases by right-clicking on the detected region and sending it to the
database.

If a particular portion (or the whole region) of your detected region has been previously
linked to a certain phenotype, you can view that here. From the DECIPHER database, you
can view your detected region within the Ensembl Genome Browser, identify the type of
array or technology used to identify the specific region, and obtain a DECIPHER
Syndrome Report for a specific phenotype of interest, including a clinical description,
references, affected genes, and a phenotype report.

Using DECIPHER with KaryoStudio

To use DECIPHER with KaryoStudio, do the following;:
»  Right-click a detected region and select DECIPHER from the context menu.

KaryoStudio automatically sends information about the detected region to DECIPER,
and opens the DECIPHER window for that region.

Figure 60 DECIPHER

Logged in as public

Centres Studies Array Types  Syndromes  Search

156:18742374-20063652 search

eg: "Mental retardationfdevelopmental delay", "17p11.2", "17:38199474-

40407206"

Patient i Chr Start Position(by End Position(by Arraytype Ensembl View
1353 15 1 291116855 Spectral Genomics TMb Array
1617 14 18461863 20224003 WTSITPA
19858 15 18050502 20224003 WTSIETPA
1986 15 18419709 18804305 WTSTPA
1988 15 18590230 20278373 WTSIETPA
1989 15 18747225 20285750 WTSTPA

AE37E 15 13109124 26193085 Agilent - Human 4x44k
249968 15 18109124 20636476
250510 15 18665297 20080120 Agilent - Human 1054
251332 15 18109124 20636537 Agilent - Human 4x44k
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Cross-Matching to Known Variants

Ensembl

KaryoStudio allows you to examine your detected region within the cytogenetics view of
the Ensembl Genome Browser. Ensembl is a useful database for examining characterized
disorders that might have been previously linked to your region.

Using Ensembl with KaryoStudio

To use Ensembl with Karyostudio, do the following;:
» Right-click a detected region and select Ensembl from the context menu.

Karyostudio automatically sends information about your region to the Ensembl
database, and the Ensembl Human CytoView window appears (Figure 61).

Figure 61 Ensembl

Ensembl X}
Ensembl H [a- [ search»» |
e! uman cyroview
2.0 ACO1694213.1.152014 AL139815.12.1. 95016
Jul 2008 o o o @_
Your Ensembl El Chromosome 12
= ogin or Fogister ‘ o 12 I:mmm-j ‘
© apout User Accounts =l Detailed view
Chremosome 12 Features ¥ Comparativey DAS Sources ¥ Repeats ¥ Decorations v Export v Image size v Help
7,852,843 - 8,017,012
Jump o region [12 [rasesa3  Jeni7012 B
*View of Chromosome 12
=Gt ] oo +oom il I I
" Graphical overview ---.ll
"™Resequencing alignment Length — o
"view alignment with ... Chr 12 band I et |
FeE?n clalveul (= 785 Mb 788 Mb 790 Mb 792 Mb 794 Mb 796 Mb 798 Mb 800 Mb
NT Contigs [ NT_Cog7 14
CE T —
E:om s Efe=mblican ‘slczale "NANOGP1 | “sLc2Ad
rCRNA Geres
- 23 eutherion mammals S e T maee
EPO Human tiepath chnes =
- Rattus norvegicus DECIPHER Mo DECIPHER features inthis region
- Macaca muatta reconchy oci |
- Canis tamifiaris 785 Mb 782 Wb 790 Wb 792 Wb 734 Wb 796 Mb 758 Mb 200 Mb
... Pan troglodytes Length 16417 Kb wemestand 1
N IErs=mb Known Protein Coding [ Merged Krown Prateincoding
- Gallus gallus g RNA PseLdogens (Novel) RNAgene (Novel)
.. Oratithorhynchus There ar currertly ® tracks switched off, Lse the menus above the image to turnthem on.
anatinus
.. Tupaia befangeri El Export data
- ENIr
HELETD IS Select Set of features to render | =select= hi
.. Cavia porceilus
.. Monodelphis domestica Output format | HTML =l =
— - PRSP S 1 h
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The Copy Number Variation project at the Children’s Hospital of Philadelphia (CHOP)
represents an effort to identify all frequent copy number variations (CNVs) that exist in
the human genome. The database currently consists of data from over 2,000 healthy
individuals. This database was originally described in the following manuscript:

TH Shaikh et al. (2009) High-resolution mapping and analysis of copy number variations
in the human genome: A data resource for clinical and research applications. Genome Res
19: 1682-1690; doi:10.1101/gr.083501.108

To use the CHOP Database with KaryoStudio, do the following;:
»  Right-click a detected region and select CHOP Database from the context menu.

KaryoStudio automatically sends information about the detected region to the CHOP
Database and opens the CHOP CNV browser window to display any CNVs in the
CHOP Database that map to the region you submitted (Figure 62).

CHOP CNV Database CNVs

il 5| B 5 T S ————
L] Poskort Chrt LT 21720 AR [P Tacky |

imimimirimjeimimimiimimirimielirimirimieieiriieiminimimieiirimiejeisiieiimiiimijeiiiimreieriiieiiei——————————ri—————— .-.;A“....-y I ABCHY tracks
18,600 18,90 ) 19,10 10,28 19,3 19,40 19,500 10,60 19,7 19,30 19,9
I crop coed Blocks
F cop coevms
F cxop caevs
I Toronto chvs
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Generating a Cytogenetics
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Generating a Cytogenetics Report

INntroduction

70

KaryoStudio allows you to create a *.pdf Cytogenetics Report for each sample,
summarizing the aberrations found in that sample and showing whether they cross-
match with any known regions in the genome. Depending upon how many aberrations
are found for a sample, and how many you choose to include in the report, it can be from
one page to many pages long.

NOTE
% You need a recent version of Adobe Reader to view *.pdf reports. Adobe
Reader is available free from http://get.adobe.com/reader/.
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What's in a Cytogenetics Report?

A Cytogenetics Report contains all of the essential information required to quickly

summarize aberrations found within a specific sample. Within each report is an entry for
each detected region, including an image of the aberration, its size, an estimate of the
copy number, the confidence value (relative score), and a list of the disorders that have
already been associated with that specific region.

Figure 63 Cytogenetics Report
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Generating a Cytogenetics Report

Table 9 Cytogenetics Report - Header

Field

Description

Date
Sample Name
Product Manifest

Genome Build

Date the report was generated.
Name of the sample presented in the report.
Product manifest used to create the project.

Genome Build version used for analysis.

cnvPartition Algorithm Version | Algorithm version used for analysis (not necessarily the most recently

Image of Detected Region

installed version).

Can adjust number of images shown per report.

Table 10 Cytogenetics Report - Detected Region Information

Field Description

CHR (Chromosome) Chromosome on which the detected region is located.

Locus Cytoband(s) on which the detected region is located.

Start Start coordinate of the detected region.

End End coordinate of the detected region.

Length Length of the detected region, measured in base pairs.

Value Copy number of the detected region.

G/L Gain or loss.

Conf Confidence score for the detected region, calculated by the algorithm.
Data plot Plot of B Allele Freq and Log R of markers in the detected region.

Regions tracks
Coordinate ruler
Comment

Known regions

Found Region, Known Region, and DGV tracks from the chromosome browser.
Chromosomal coordinates of the data plot in megabases.
User-defined comments for the detected region. Can be left blank.

Regions known to overlap with the detected region. Includes Region Name,
Region ID, Chromosome, Start coordinate, End coordinate, and Length.

Table 11 Cytogenetics Report - Footer

Field

Description

Sample Name
Manifest
Signature and date

Username

72

Name of the sample presented in the report.
Product manifest used to create the project.
Area for the investigator to sign and date the report.

Name of the user logged into the system when the report was generated.
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Adjusting the Information in a Cytogenetics Report

You can adjust the information included in a Cytogenetics Report by using the
KaryoStudio Settings tab.

You can adjust the number of aberrations included in a Cytogenetics Report by entering a
value for MaxReportedDefects. On average, KaryoStudio includes roughly two aberrations
per page, so a report with ten aberrations would be approximately five pages long.

You can limit the number of known regions to display for each detected region by
entering a value for MaximumNumber OfKnownDefects. If you do not want to cross-match
to any known regions, set MaximumNumberOfKnownDefects to 0.

Additionally, you can select which detected regions to include in a Cytogenetics Report by
selecting the checkbox to the left of each detected region in the Detected Regions Table.
Clear the checkbox to the left of a detected region to exclude it from a report.

KaryoStudio v1.4 User Guide 7 3
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Generating a New Cytogenetics Report

After you choose the parameters for the aberration filter and number of aberrations for
each report, click Write Reports to Directory. A dialog box opens, allowing you to browse
to and select a directory where you want the reports to be saved.

KaryoStudio generates the reports in the location you selected. This takes roughly 30
seconds to one minute per sample.

Generating a Cytogenetics Report
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System Information

Use the following information as a guide to determine the minimum and recommended
system configuration for the computer on which you plan to install KaryoStudio.

NOTE

% The minimum and recommended system configurations vary depending
on the products you plan to use to generate the data you load into
KaryoStudio.

Additional Information

Table 12 System Information

Human Human Human HumanOmnil-
CytoSNP-12 610-Quad 1M-Duo Quad
Minimum System 32-bit 32-bit 64-bit 64-bit
Requirements
Operating System WinXP SP2 WinXP SP2 WinXP SP2 WinXP SP2
or Vista or Vista or Vista or Vista
Minimum / Pentium IV Pentium IV Pentium IV Pentium IV
RecommendedProc 1.5Ghz/ 1.5Ghz/ 1.5Ghz/ 1.5Ghz/
essor Requirements Pentium IV Pentium IV Pentium IV Pentium IV
2.0 GhZ 2.0 GhZ 2.0 GhZ 2.0 GhZ
.NET Version NET 3.5 NET 3.5 NET 3.5 NET 3.5
Network 1GB 1GB 1GB 1GB
Connection
Minimum Memory 4GB 4GB 8GB 8GB
Requirements
Minimum 100GB 100GB 100GB 100GB
Hard Drive
Requirements
Minimum / 1024x768 / 1024x768 / 1024x768 / 1024x768 /
Rgcommended 1280x1024 1280x1024 1280x1024 1280x1024
Video Display
Requirements

/0
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The cnvPartition algorithm automatically scans your data when you create a new project.
cnvPartition v3.0.7, provided with KaryoStudio v1.4, has been designed to scan for
deletions, duplications, and amplifications on the autosomes and sex chromosomes.

The cnvPartition algorithm is based on a recursive partition method. cnvPartition, which
has been optimized for speed and accuracy, uses log R intensity and B Allele Freq for
identification of chromosomal aberrations, estimates copy number values, and calculates
per locus confidence scores. After you load your data into KaryoStudio, cnvPartition will
automatically scan the data for aberrations.

For more information about how this algorithm works, please see the DNA Copy Number
Analysis Algorithms Technical Note at http://www.illumina.com/Documents/products/
technotes/technote_cnv_algorithms.pdf.

The confidence score that cnvPartition generates is defined as the sum of all logged
likelihoods in the region for the assigned copy number minus the sum of all logged
likelihoods of copy number equal to 2 for loci in the region. Thus the confidence scores
provide a means to rank regions relative to their (dis)similarity to normal, copy number 2
segments. Higher values represent higher confidence in the aberration call.

For more information about recommended confidence score cutoff values, see the
KaryoStudio FAQs on http://www.illumina.com/support/fags.ilmn.

KaryoStudio v1.4 User Guide
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Additional Information

B Allele Frequency and Log R Ratio data form the basis of the analysis of all copy number
changes in Infinium data. B Allele Frequency data is derived from SNP genotypes, while
Log R Ratio data is derived from intensity information.

The B Allele Freq for a sample shows the theta value for a SN, corrected for cluster
position. Cluster positions are generated from a large set of normal individuals. The B
Allele Frequency can also be referred to as “copy angle” or “allelic composition.” It is
easier to visualize genotyping data for all SNPs within a chromosomal region using B
Allele Freq rather than theta values. This is true because B Allele Freq exhibits less locus-
to-locus variation than the theta values for a given sample. The transformation of theta
values to allele frequencies allows for improved measurements and better visualization of
both LOH and copy number changes.

B allele freq is described by the following equations.
B allele freq

=0 if theta <tAA

=0.5* (theta - tAA) / (tAB - tAA) if theta < tAB
=0.5+0.5 * (theta - tAB) / (tBB - tAB) if theta < tBB
=1 if theta >= tBB

where:

> tAA =mean theta value of all genotypes in the AA cluster plotted in polar normalized
coordinates

> tAB =mean theta value of all genotypes in the AB cluster plotted in polar normalized
coordinates

» tBB = mean theta value of all genotypes in the BB cluster plotted in polar normalized
coordinates

The Log R Ratio is based on normalized intensity data and for a sample is the log (base 2)
ratio of the normalized R value for the marker divided by the expected normalized R
value. For loci included in GenomeStudio statistics such as Call Rate, the expected R value
is computed by linear interpolation of the R value at the SNP's theta value for a sample,
relative to the R values of the surrounding clusters. Because no clusters are generated for
loci in the “Intensity Only” category, the Log R Ratio for these loci is adjusted so that the
expected R value is based on the weighted mean of the cluster itself. Log R Ratio is
displayed the same way for these loci as it is for loci included in GenomeStudio statistics
in tools such as the IGV. Both SNPs and intensity-only loci such as nonpolymorphic
probes (which usually have the identifier “cnv” in their names) are displayed in the log R
ratio plots in KaryoStudio.

For example, if for a given sample and SNP with:
P A theta value of 0.2
b an AA cluster at theta=0.1, R=1.5
) an AB cluster at theta=0.4, R=25

The estimated R at theta for the sample is: 0.2 is 1.5 + (0.2-0.1) * (2.5-1.5) / (0.4-0.1) = 1.83. If
the R value for the SNP is 1.6, the Log R Ratio is: log2 (1.6/1.83) =-0.196
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Interpretation

cnvPartition automatically scans both the B allele frequency and log R ratio data for the
presence of aberrations. In regions of the genome with two copies, the B allele frequency
sits at 0, 0.5, and 1 representing the AA, AB, and BB genotype clusters. In regions of the
genome that do not have two copies, various patterns may be seen. You must take into
account the direction in which the log R ratio is deflected to determine if a gain or loss of
DNA is present. Increases in the log R ratio indicate duplications (or amplifications) and
decreases indicate deletions.

For more information about interpreting this data, see the Interpreting Infinium Assay Data
for Whole-Genome Structural Variation Technical Note at http://www.illumina.com/
Documents/products/technotes/technote_cytoanalysis.pdf.

KaryoStudio v1.4 User Guide 7 9
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Supporting Files

Sample Sheet

The figure below is an example Sample Sheet for KaryoStudio. The following columns are
required:

e Sample_ID

e SentrixBarcode_A
*  SentrixPosition_A
° gender

All other columns are optional. If path is not provided in the sample sheet, it will be
required in the new project wizard.

Figure 64 Example Sample Sheet

xcel - Sample_Sheet.csv

(H] Be Edk Wew Inert Fogmat Inok [ota Window  Hel  Adsherof

AT RN NN AR A R R YR T [y 210 2B 7 U EFEEH S %o B
é!wamlﬂuwmmc!
£ o ootk ' | wendow -B ‘BRI T~}
(5 B @ shove e appicain.. | g webex soveas [ 3 [
Al - fe [Header]
A | B [ © 0 [ E | F | & | W | v | 4 [ K [ t [ W | N o | " | o |

[ 1 [Header

2 Institute M. Genetic Services

| 3 Irvestigato llumins

| 4 Project Na HumanCytoSNP-12v1_Gentrain_Cct08
Date AR

5
[
7 [Manifasts]
8
2

(8 A HumanCytoSP-1241-0_11318975_A

10 [Data)

(11| Sampls_IC SanarixElar SantrisPos Sampls_P Sample W.Sample_G Gandar  Sampla N Rephcate Parant]  Parsei2 |Path  Refarance Refarance

12 MAIGS30 4 S1E409 ROICOT  WIR00901.401 Female  MAIG520 Wilmreftzdatadl\serices_image_datawggthcall20001029
| 13 MADO343  451E400 RO2CO1  'WICO0331ZED1 Male MNADO343 Wilmr-izdatall\senices_image_datswggticall20081020
| 14 MAI2134 4 51E+00 ROZCOT  WIZ003312C01 Male MNAIZ134 MNAIZIZ_R ilmreizdatall\senices_image_datswggticall20081020
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22 NADSZ00  4.51C+09 ROSCOZ  WGOD01.C02 Male MNATSZ00 Wilmreftzdatadl\serices_image_datawggthcall20001029
23 NA658 | 4.51E400 ROBCO2  WCOOP313002 Uninown  NAC2E58 ilmn-daisdl\senices_image_datswgaticall20081029
24

Lo
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The figure below is an example Known Regions File. Table 13 lists and describes the
required columns of a Known Regions File for use with KaryoStudio.

Known Regions File Column Descriptions

Column
Region#
Disorder
Chr
Start
End
Length

Length minus overlap

Description

ID code for the region

Text description of the significance of the region
Chromosome number of the region

Start coordinate of the region

End coordinate of the region

Integer indicating the length of the region in base pairs

No longer used by the KaryoStudio software; however, an integer
value must be supplied (may be the same as the Length value)

Example Known Regions File

[*: Default Known Regions Table.txt - Notepad =]
File Edit Format  Wiew Help

region# Disorder chr start  End Length Length minus owerlap -
CyToGernl 1pza microdeletion 1 0 27800000 27B00000
CyToGen: Eartter3 (classic) 1 16100000 20300000 4
Ty OGERS Eartterd (infantile with sensordineural deafress) 1 1
T oGERd NFIA Haploinsufficiency 0800000 GEF00000
CytoGens 1p pericentromeric region 1 117600000 120700000
Cy T OGENG 1g21.1 microdeletion with suscept1b111ty for thrombocytopenia-ahs
CyTOGen? 1g per1centr0mer1c reg10n 142400000 153300000
CyToGenS ‘short stature, pituitary and cerebe11ar defects, & =small =sella t
CyToGend van der woude 1 205300000 209500000 4200000 4
CyToGernlo 1gdl-g42 micraodeletion/Fryns 1 212100000 222100000
CyToGenll 1g subtelomeric region 1 234600000 247249719 1
CytoGenls 144 1 241700000 247245715 554571% O

Ty oGerls Z2p subtelomeric region 2 o} 12500000 12500000
CytoGenld Feingold syndrome 2 12800000 17000000 4.
| | H o
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Supporting Files

lgnored Regions File

The figure below is an example Ignored Regions File. Table 14 lists and describes the
required columns of an Ignored Regions File for use with KaryoStudio.

Table 14 Ignored Regions File Column Descriptions

Column

Description

Region Name
Chr
Start

Stop

Text description of the region
Chromosome number of the region
Start coordinate of the region

Start coordinate of the region

Figure 66 Example Ignored Regions File

ﬁ Ignored Regions Table_CHR1-5.txt - Motepad = =] B3
File Edit Format  Wisw  Help

ReqionMame chr Start  stop =]
regionchrl 1 0 2472497159

Regionchr2 2 0 242051145

regionchr3 3 0 1599501827

Regionchrd 4 0 191273063

regionchri 5 0 180857866

< '

84
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Technical Assistance

For technical assistance, contact Illumina Customer Support.

Table 15 Ilumina General Contact Information

Illumina Website = http://www.illumina.com

Email techsupport@illumina.com

Table 16 Illumina Customer Support Telephone Numbers

Region Contact Number Region Contact Number
North America | 1.800.809.4566 Italy 800.874909
Austria 0800.296575 Netherlands 0800.0223859
Belgium 0800.81102 Norway 800.16836
Denmark 80882346 Spain 900.812168
Finland 0800.918363 Sweden 020790181
France 0800.911850 Switzerland 0800.563118
Germany 0800.180.8994 United Kingdom | 0800.917.0041
Ireland 1.800.812949 Other countries +44.1799.534000
MSDSs

Material safety data sheets (MSDSs) are available on the Illumina website at http://

www.illumina.com/msds.

Product Documentation

If you require additional product documentation, you can obtain PDFs from the Illumina
website. Go to http://www.illumina.com/support/documentation.ilmn. When you click on
a link, you will be asked to log in to iCom. After you log in, you can view or save the PDF.
To register for an iCom account, please visit https://icom.illumina.com/Account/Register.
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ACGAAAAGAATGATAACAGTAACACACTTCTGTTAACCTTAAGATTACTTGATCCACTGATTCAACGTACCGTAAAGATTACTTGATCCACTGATTCAACGTACCGTAACGAACGTATCAATTGAGACTAAATATTAACGTACCATTAAGAGCT/
TTAACCTTAA G C C TAAATATTAACGTACCA C TTAACCTTAAG. C

\TGATAACAGTAACACACTTCT. TTGATCCACTGATTCAACGTACCGTATCAATTGAGAC ATT/ \TTAAGAGCTACCGTCTTCTG A TTGATCCACTGATTCAACGTACC
\TCCACTGATTCAACGT/ GATTACTTGATCCACTGATTCAACG CGAA ATCAATTGAGACTAAATATTAACGT ATTAAGAGCTACCGTCTTC C ATTACTTGATCCACTGATTCAACGT GTAAC
CAGTAACACACTTC C CTTGATCCACTGATTCAACGTACCGTAAAGATTACTTGATCCACTGATTCAACG AACGAACGTATCAATTGAGA ATTAA! \TTAAGAGCT/
AATGATAACAGTAACACACTTCTG AAGATTACTTGATCCACTG CGT/ AACGAACGTATCAATTGAGACTAAAT/ ATTAAGAGCTACCGTCTTCTG TTGATCCACTGATTCA/
AATTGA \TA] CTTAAGATTACTTGATCCACTGATTCAACGTACCGTAACGAACGTATCAATTGAGACTAAATATTAACGTACCATTAAGAG CTTAAGATTACTTGATCCACTGATTCAACGTACCH
CGTATCAATTGAGACTAAATATT/ TACTTAACC ATTACTTGATCCACTGATTCAACGTACCGTAACGAACGTCTTCTG CTTAAGATTACTTGATCCACTGATTCAACGT/ GTAACGAACGTATCAATTGAGACTAACGAC
Al TACCATTAAGAGCTACAACCTT/ ACTTGATCCACTGATTCAACGTACCGTAACGAACGTATCAATTGAGACTAAAT/ C ATTAAGAGCTACCGTGC, CAGTAAC,
AATGATAACAGT/ CACTTCT CTTAAGATTACTTGATCCACTGATTCAACGTACCGTAACGAACGTATCAATTGAGA \TATTAACGTACCATTAAGAGCTA TCTTCTG C ATTACTTGATCCACTGATTCA/
' GTACCATTAAGAGCTACCGTGCAACTTAACC ATTACTTGATCCACTGATTCAACGTACC CGAACGTATCAATTGA! T/ A CGTACCATTAAGAGCTACCGTGCAACGAC C \T'T/
GAGCTACCG GATTACTTGATCCACTGATTG, ACTT TTAAGATTACTTGATCS TGATTCAACGTACCGTAAC! TAT GAGACTAAGCTACCGTGCAA!

GAAAATAACCTTAA( CT AACGT/ CTGTTAACCTTAAGATTA CAC AACGTA AACGTATG C CGACGAAAAGAAT
ACGAAAAGAATGATAACAGTAACACACTTCTGTTAACCTTAAGATTACTTGATCCACTGATTCAACGTACCGTAAAGATTACTTGATCCACTGATTCAACGTACCGTAACGAACGTATCAATTGAGACTAAATATTAACGTACCATTAAGAGCT/
AATGATAACAGTAACACACTTCTGTTAACCTTAAGATTACTTGATCCACTGATTCAACGTACCGTAACGAACGTATCAATTGAGACTAAATATTAACGTACCATTAAGAGCTACCGTGCAACGACGAAAAGAATGATAACAGTAACACACTTCT
G TGTTAACCTTAAGATTAC CT ACH G ACTAAATATTAACGTACC, CGACGAAAAGAATGA

' GTACCATTAAGAGCTACCGTGCAACAGTAACACACTTCTG TTGATCCACTGATTCAACGTACCGTAACGAACGTATCAATTGAG ATTAAGAGCTACCGTGCAA
AATGATAACAGTAACACACTTCT C ATTACTTGATCCACTGATTCAACG TAACGAA! \TCAATTGA AAATATTAACGTACCATTAAGAGCTACCGTCTTCTG C ACTTGATCCACTGATTCA/
\ACGTACCG AACGAACGTATCA'I'I'AAGA'I'I'ACTI'GATCCACTGA'I'I'CAACG CGTAACGAACG ATCAA'I'I'GAGACTAAATATI'AACGTACCATI'AAGAGCT CCGTGC AACAGTAACACACTTCTGTTAACH

CCGT) TA T/ T/ A AACGACGAAAAGAATGAT A CTGTTAACC
I'I'AC'I'I'GATCCACTGATI' AACGTTAAGATTACTTGATCCACTGATTCAAC CCGTAACGAACGTATCAATTGAGCTTCTGTTAACCTTAAGATTACTTGATCCACTGATTCAACGTACCGTAACGAACGTATCAATTGAGACTAGCAACGA
ACGAAAAGAATGATAACAGTAACACACTTCTGTTAACCTTAAGA ACTTGATCCACTGATTCAACGTACCGTAAAGATTACTFGATCCACTGATI'CAACG ACCGTAACGAACGTATCAATTGAGACTAAATATTAACGTACCATTAAGAGCT/
AATGATAACAGTAACACACTTCTGTTAACCTTAAGATTACTTGATCCACTGATTCAACGTACCGTAACGAACGTATCAATTGAGACTAAATATTAACGTACCATTAAGAGCTACCGTCTTCTGTTAACCTTAAGATTACTTGATCCACTGATTCA/
\ACGTACCGTAACGAACGTATCATTAAGATTACTTGATCCACTGATTCAACGTACCGTAACGAACGTATCAATTGAGACTAAATATTAACGTACCATTAAGAGCTACCGTGCAACGACGAAAAGAAT GATAACAGTAACACACTI'C GTTAACC
ACGAAAAGAATGATAACA CACTT! TTAACCTTAAGATTAC T AACGTACCGTAA AAATAT T/

CGTACCGTAACGAACGTATCATTAAGATTAC T TGATTCAACGTACCGT/ CGTATCAATTG. C G TAC CAACGACGAAAAGAATGATAA CACACTTCTGTTAACC
[TACTTGATCCACTGATTCAACGTTAAGATTACTTGATCCACTGATTCAACGTACCGTAACGAACGTATCAATTGAGCTTCTGTTAACCTTAAGATTACTTGATCCACTGATTCAACGTACCGTAACGAACGTATCAATTGAGACTAGCAACGA
ACGAAAAGAATGATAACAGTAACACACTTCTGTTAACCTTAAGATTACTTGATCCACTGATTCAACGTACCGTAAAGATTACTTGATCCACTGATTCAACGTACCGTAACGAACGTATCAATTGAGACTAAATATTAACGTACCATTAAGAGCT/
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