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Introduction

This document provides the general guidelines on how to use the Axiom CNV Summary
Tool.

The Axiom CNV Summary Tool generates input files for BioDiscovery Nexus using Axiom
data.

The included Axiom CNV Viewer allows you to view the data generated by the Axiom
CNV Summary Tool. To use the Viewer, see Viewing Data in the Axiom CNV Viewer on
page 11

Prerequisites

Before you can use the Axiom CNV Tools you must have:

o An appropriate Annotation File (*annot.db) downloaded from the Affymetrix
NetAffx website. (User Account and Password required)

o Good quality genotying data processed through the Affymetrix Genotyping
Console™ (GTC) or Affymetrix Power Tools™ (APT) application.

Recommended System Requirements

64-bit Operating System Speed Memory Available Disk Web
(RAM) Space Browser
Microsoft Windows 7 Professional 2.83 GHz 16 GB 150 GB HD + IE 8.0 and
Pentium Quad Data Storage above

Core Processor

Microsoft Windows 8 Professional 2.83 GHz 16 GB 150 GB HD + IE 8.0 and
Pentium Quad Data Storage above
Core Processor

Installing Axiom CNV Summary Tool

To install the Axiom CNV Summary Tool:
1. Go to www.affymetrix.com and navigate to the following location:

Home > Products > Microarray Solutions > Instruments and Software >
Software >

2. Locate and download the zipped Axiom CNV Summary Tool software package.
Unzip the file, then double-click AxiomCNVSetup.exe to install it.

4. Follow the installer’s instructions.

Starting Axiom CNV Summary Tool

To start the CNV Summary Tool:
1. Click Start -> All Programs -> Affymetrix -> Axiom CNV Tools.
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2. Locate and click on Axiom CNV Summary Tool.
The application opens. (Figure 1.1)

IN] NV Summary Tool

l aﬁymetrlx Axiom CNV Summary Tool

Data Directory

Annotation File

Specify Gender Information (required if Data Directory does not contain CHF files)

Select Gender File |

Specify Reference Data
Select Ref File |

Configure MNexus [
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Overview of Workflow and Useful Tips

Overview of Workflow

Please review the diagram below. It shows the data analysis workflow starting with GTC or
APT and ending with data for use with BioDiscovery Nexus.

The file types that are required and generated by the Axiom CNV Summary Tool are also
noted in this diagram. (Figure 1.2)

Figure 1.2 CNV Summary Tool Workflow

AxiomGT1.calls.txt

/ Affymetrix NetAffx
Intensity files
/’ {*.CEL)
+ + Through GTC or download directly from website [#1)
Annotation File
APT GTC / (*.db)
Run the AxiomGT1 algorithm Run the AxiomGT1 algorithm
|l|' ! Il|
j Result files ; Result filas
AxiomGT1.CHP [#2) AxiomGT1.CHP

AxiomGT1.colls.txt
AxiomGTI1.summary.txt

/ AxfomGT1.summary.txt

Specify path

[Data Directory)
[
Gend_er ﬁl_e (*.txt) (#3) Axiom CNV
Only required if no CHP files are
/ present in the Data Directory Summaw Tool

e

-

P

-~

Store in Data Directory
|

(Reference can be used for subsequent analyses)

f

( * cnv.txt
Base name is the CEL file base name)
{ (Contains log2 ratio and BAF values
for the sample associated with the
CEL file)

/ AxiomGTLl.cnv.txt

/

[Contains log2 ratio and

BAF values for
all samples)

annot>.probemappings.txt ;/ AxoimGT1.cnv.reference.txt
(Annotation file required by
BioDiscovery Nexus software)

l’A:ciomGT 1.cnv.params.txt
(Contains the parameters
associated with the
CNV analysis)

(Reference values for BAF and
log2 ratio calculations)

l ,.

Axiom CNV
Viewer

BioDiscovery Nexus
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Useful Tips
Tip #1

When you download an annotation file using GTC, the annotation file is automatically
indexed for optimum processing.

If your annotation file was not downloaded from GTC, you can optimize it for faster
processing using the GTC software, as follows:

Click File -> Optimize Annotation File... (Figure 1.3)

Figure 1.3 GTC File menu

E Affymetrix Genotyping Console
File | Edit Workspace Window  Too

(& New Workspace.. Ctrl+M |
] E'j-" Open Workspace... Ctrl+0 |
' Close Workspace Ctrl+W

| Page Setup..

E§  Open/Edit Sample File...
El Open CHP File...

% Download Library Files...

Download Annotation Files...

Optimize Annotation Files...

[
Open Annotation File... =

Tip #2
To create CHP files in ATP, use the parameter: --cc-chp-output
Tip #3

You can create your own gender.txt file by using the information in the
AxiomGT1.report.txt file. This file is located in your Genotyping Results folder.

The second column in the report.txt file is computed_gender. (Figure 1.4)

Select, then copy the gender information you want to use from the report.txt file, then
paste it in a new gender.txt file.

See Figure 2 on page 9 for gender.txt file format requirements, then follow steps; To
include gender values for all samples: on page 9.
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Figure 1.4 Axiom GT1.report.txt file example

[=] AedomG T report bt E9

S S i NN i N i NN i N i N i N i N i N o N o T T o N O N o N Y R W )

Y O T T ST N e TN = TR N S s T S T T S R s T 1 Y - NS B VO 7 BT Sy U Ny B

-1 &y Ln

#:afifvmetrizx—algorithm-param—gender method used=gn-probe-ch
#raffvmetriz—application-meta-data-info-posterior-£file=2013
#raffvmetrix-—application-meta-data-info-c i ation-file=
#raffvmetrix-application-meta-dat nfo-Reagent Veras
#E:guid=00006317-231b-45a7-322d<003=48006a62

cel files I computed gender rall_rate total call rate(het
HNR18523 Z200ng Exome319 Z4hr 20120509 =scanl FOB.CEL | femal
NA18858 200ng Exome3l9 Z4hr 20120505 scan2 A10.CEL | female
NA18859 200ng Exome3l9% 24hr 201205059 scan2 G11.CEL fmale
NAlg8860 200ng Exome3l9 24hr 20120509 scan2 HOS.CEL fmale
NA18870 200ng Exome3l9 Z4hr 20120505 scan2 GO1.CEL | female
NA18871 200ng Exome3l9 24hr 201205059 scan2 FO04.CEL fmale
NA18914 200ng Exome3l9 24hr 20120509 scan2 E11.CEL fmale
NA139032 200ng Exome3l9 24hr 20120509 scan2 HOZ.CEL fmale
NA159102 200ng Exome3l9 J4hr 20120505 scan2 GOE.CEL | female
NA159127 200ng Exome3l9 J4hr 20120505 scan2 E12.CEL | female
NA159131 200ng Exome3l9 J4hr 20120505 scan2 D10.CEL § female
NA159132 200ng Exome3l9 J4hr 20120505 scan2 B12.CEL | female
NA15154 200ng Exome3l9 24hr 20120509 scan2 DOS.CEL fmale
NA159159 200ng Exome3l9 J4hr 20120505 scan2 EO8.CEL | female
NA13916l 200ng Exome3l9 24hr 20120505 scan2 F10.CEL fmale
NA15171 200ng Exome3l9 24hr 20120509 scan2 GOS.CEL fmale
NA15201 200ng Exome3l9 J4hr 20120505 scan2 EO01.CEL |} female
NA15205 200ng Exome3l9 24hr 201205059 scan? GO6.CEL fmale
NA15206 200ng Exome3l9 J4hr 20120505 scan2 COS.CEL |} female
NA15211 200ng Exome3l% 24hr 201205059 scan2 FOS.CEL fmale
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Axiom CNV Summary Tool

Before you can run the Axiom CNV Summary Tool, you must first process the CEL files
through one of the following software applications:

o Affymetrix Genotyping Console (GTC) v4.1.4 (or higher)
o Affymetrix Power Tools (APT)

GTC Users

Do the following:

1. Run the AxiomGT1 algorithm through GTC (using your *.CEL Intensity files) as you
normally would.

GTC produces the following Result files:

o CHP files
o AxiomGT1.calls.txt

e AxiomGT1.summary.txt

APT Users

Do the following:

1. Run the AxiomGT1 algorithm through APT (using your *.CEL Intensity files) as you
normally would.

APT produces the following Result files:

o AxiomGT1.calls.txt

e AxiomGT1.summary.txt

o CHP files (APT's --cc-chp-output option must be enabled)
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Using the Axiom CNV Summary Tool

From the Axiom CNV Summary Tool window: (Figure 1)

Figure 1 CNV Summary Tool Main window

~ ™
Bowsumyoa 0 T lesim

aﬂ:ymetrlx Axiom CNV Summary Tool

Data Directory |

Annatation File

|| Specify Gender Information (required if Data Directory does not contain CHF files)
Select Gender File

[7] Specify Reference Data

Select Ref File

1. Click the Data Directory Browse button.

2. Navigate to the folder that contains your input data files (*AxiomGT1.CHP,
AxiomGT1.calls.txt, and AxiomGT1.summary.txt files), then single click, Ctrl click, Shift
click, or Ctrl-A (to select multiple files).

3. Click OK.
The Data Directory path is now populated.
4. Click the Annotation File Browse button.

Navigate to the folder that contains the annotation file you downloaded earlier from
www.affymetrix.com.

NOTE: Annotation files are array specific. If you are running an analysis for a specific array,
make sure you use the appropriate annotation file.

Annotation files for Axiom myDesign arrays are provided directly to you from Affymetrix (for
each custom array designed).

When you download an annotation file using GTC, the annotation file is automatically
indexed for optimum processing. If your annotation file was not downloaded from GTC, see
Tip #1 on page 5.

6. Click to select the annotation file, then click OK.
The Annotation File path is now populated
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Select Gender File.

u IMPORTANT: If there are no CHP files present in your Data Directory folder, you MUST include
gender values for all samples. If you are using CHP files, skip this Select Gender File option.

To include gender values for all samples:
1. Click the Specify Gender information checkbox.
2. Click the Gender File Browse button.

3. Navigate to the folder that contains your Gender files.

NOTE: Your gender file must be a tab-delimited text file with 2 columns. Its first column
header must be cel_files. The second column header must be gender, as shown in Figure 2.

Figure 2 Gender Text File contents example.

_| genders - Notepad

File Edit Format View Help

cel_files gender

NA18523_200ng_Exome319_24hr_20120509_scan2_F08. AxiomGT1l. cel female
NA18858_200ng_Exome319_24hr_20120509_scan2_A10. AxiomGT1l. cel female
NA18859_200ng_Exome319_24hr_20120509_scan2_G11.AxiomGT1l. cel male
NA18860_200ng_Exome319_24hr_20120509_scan2_H09. AxiomGTl. cel male
NA18870_200ng_Exome319_24hr_20120509_scan2_G01. AxiomGT1l. cel female
NA18871_200ng_Exome319_24hr_20120509_scan2_F04. AxiomGT1l. cel male
NA18914_200ng_Exome319_24hr_20120509_scan2_E11l.AxiomGT1l. cel male
NA19092_200ng_Exome319_24hr_20120509_scan2_H0O8. AxiomGT1l. cel male
NA19102_200ng_Exome319_24hr_20120509_scan2_G08. AxiomGTl. cel female
NA19127_200ng_Exome319_24hr_20120509_scan2_E12.AxiomGT1l. cel female
NA19131_200ng_Exome319_24hr_20120509_scan2_D10. AxiomGT1l. cel female
NA19132_200ng_Exome319_24hr_20120509_scan2_B12.AxiomGT1l. cel female
NA19154_200ng_Exome319_24hr_20120509_scan2_p05. AxiomGT1l. cel male
NA19159_200ng_Exome319_24hr_20120509_scan2_E08. AxiomGT1l. cel female
NA19161_200ng_Exome319_24hr_20120509_scan2_F10.AxiomGT1l. cel male
NA19171_200ng_Exome319_24hr_20120509_scan2_G09. AxiomGTl. cel male
NA19201_200ng_Exome319_24hr_20120509_scan2_EOL. AxiomGT1l. cel female
NA19205_200ng_Exome319_24hr_20120509_scan2_G06. AxiomGT1l. cel male
NA19206_200ng_Exome319_24hr_20120509_scan2_c09. AxiomGTl. cel female
NA19211_200ng_Exome319_24hr_20120509_scan2_F05. AxiomGT1l. cel male

The Gender column (far right) (Figure 2) is not case-sensitive.
o For Female type: Female, female, F, or 2
o For Male type: Male, male, M, or 1

o To specify an unknown gender type: unknown or 0

If no gender was specified or the gender was specified other than the required
naming conventions stated above, the gender entry will be treated as unknown.

4. Click to select the gender.txt file you want to use, then click OK.
The Gender File path is now populated.

Reference File (Optional)

The choice of samples to be used as a reference is critical for accurate CNV detection
because the log2ratio at a marker is computed by dividing the intensity of the marker by
the median intensity of that marker in the chosen reference set, in log space. The reference
set, therefore, should represent the normal copy number state for each marker. One
approach is to create the reference based on the individuals genotyped on the plate,
provided that for each marker the vast majority of individuals on the plate are expected to
have normal copy number states. Another approach is to create a separate reference based
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on individuals expected to have normal copy number states genotyped on different plates.
If the latter approach is chosen the number of samples used for the reference should be as
large as possible, preferably at least 100. The analysis can be carried out with any number
of samples but will be less accurate for smaller reference sets.

Do the following to specify reference data:

1.

Click the Specify Reference Data checkbox.

2. Click the Select Ref File Browse button.
3.
4. Click to select the file you want, then click OK.

Navigate to the folder that contains your reference data file.

The Select Ref File path is now populated.

Running the Axiom CNV Summary Tool

1.

2.

After your Axiom CNV Summary Tool data paths are set, click Run.

A green progress bar appears. Processing time varies depending on the amount of data
you are processing, the number of SNPs on your array, and your system’s hardware
specifications.

After the data has been successfully processed, a message appears.
Click OK to acknowledge the message.

Retrieving the Axiom CNV Summary Tool Data

The following files are produced and are stored in the Data Directory folder you assigned
earlier:

e *.cnv.txt - Base name is the CEL file base name. (This file contains log2 ratio and BAF
values for the sample associated with the CEL file.)

o AxiomGT1.cnv.txt - Contains log2 ratio and BAF values for all samples.

<annot>.probemappings.txt - Required by BioDiscovery's Nexus software.

o AxoimGT1.cnv.reference.txt - Reference values for BAF and log2 ratio calculations.

AxiomGT1.cnv.params.txt - Contains the parameters associated with the CNV
analysis.

Ways to Use the Axiom CNV Summary Tool Data

Subsequent Analyses

Use the newly generated AxoimGT1.cnv.reference.txt for additional analysis.

1.
2.

Click the Specify Reference Data checkbox.

Click the Select Ref File Browse button, navigate to your Data Directory folder, then
click to select the file: AxoimGT1.cnv.reference.txt

After your Axiom CNV Summary Tool data paths are set, click Run.
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A green progress bar appears. Allow time for your data to process.
After the data has been successfully processed, a message appears.
4. Click OK to acknowledge the message.

Viewing Data in the Axiom CNV Viewer

View the newly generated *.cnv.txt for additional analysis in the included Axiom CNV
Viewer.
To start the Axiom CNV Viewer:
1. Click Start -> All Programs -> Affymetrix -> Axiom CNV Tools.
2. Locate and click on Axiom CNV Viewer.
The application opens. (Figure 3)

Figure 3 CNV Viewer - Startup window

© affymetrix Axiom CNV Viewer 1

File

%

3. Click File -> Open.

Navigate to your Data Directory folder, then select the *.cnv.txt file(s) you want to
view.

5. Click OK.
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The Viewer displays your data. (Figure 4)

Figure 4 CNV Summary Tool - Main window populated

:

Axiom CNV Viewer

File  Edit View chrl:13417 - chrMT:16390

I 1100 1T T L 0 T

To customize the display view:

1. Click View, then click to select one of the following viewing options or use the
equivalent keyboard commands shown. (Figure 5)

2. Repeat the viewing command as needed to reach the desired view.

Figure 5 CNV Summary Tool - View drop-down menu

View

Zoom In Ctrl+Up
Foom Cut  Ctrl+ Down

Move Left Ctrl+ Left
Move Right  Ctrl+Right

Reset Ctrl+F.

To reset your customized view back to the default whole genome view:

1. Click Reset.
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To use the CNV Viewer to investigate your copy number changes:

Option #1

1. Use the Zoom In command or click, then drag your mouse cursor across a region of
interest.

2. Once the Viewer has zoomed into a chromosome, a UCSC Browser button appears
(upper right corner). (Figure 6)

Figure 6 UCSC Browser link and chr text filed.

chrl7:67522730-80477918 |[UCSC Browser

3. Click on the UCSC Browser button.

The UCSC website page appears (Figure 7) and displays the current region based on the
chromosome positions listed in the chr text box. (Figure 6)

Option #2

1. Click inside the chr text box (Figure 6), then manually enter your chromosome positions.
You must use one of the following formats:

o chr17:67522730-80477918
e chr17:67,522,730-80,477,918

2. Press Enter.

NOTE: The region displayed in the CNV Viewer may be smaller than the chromosome
positions you entered, because the CNV Viewer auto-adjusts your start and stop positions
next to the nearest available start and stop markers.

3. (Optional) Click on the UCSC Browser button.

The UCSC website page appears (Figure 7) and displays the current region based on the
chromosome positions listed in the chr text box. (Figure 6)
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Figure 7 UCSC website page
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C170rF77 | MYOLSE 1 AANAT | YNGR | ELC2EATL MIRE156 1 OGFODS |
C170rF77 | MYOISE| SMHG1E | ETHGRE | ELC2EATL ACTGL 1 HEXDC |
RAEST H  SMIMS| SMHG1E | AFMIO RHF215 ACTGL | HEXDC |
COZABLF | RECALS | SMHGLE | AFMIO | RHF213 | ACTGL | HEXDC 1
COZABLF | RECALS | JMJDG | AFMIO | RHF213 Wl FECHZ | HEXDC |
COSRELF | SMIME|  JMJDS | AFMID RHF213 § DASSSS691 NARF
COSAELF | SMIMG | METTLED | AFMIO | LOC1 BR294362 | FECHZ | MARF
COZ@BLF | RECELS | METTL2Z | BIRCS | RHF213 |  HFLOC4|  MARF
COZ@BLF | RECEALS | METTL2Z| BIRCS | ENDOY | HFLOC4 1 NARF
COZ@BLF | RECOLS | METTL2Z | BIRCS | ENDOY | MFLOC4 | NARF
RAEST ITGE4 ]  SRSF2| BIRCS | ENDOY | MPLOC4 I FORKD
RAEST ITGE4 | SREF2 BIRCS | ENDOY 1 HPLOC FOikg
RAEST ITGE4 | MFEO011) BIRCS | ENDOV 1 MPLOC4 B FORKD
RAEST ITGE4 | MFE011 ] BIRCS | ENDOV 1 TEPAN1G |
SLOOASR1 | ITGE4 | MIRESE | BIRCS | EMDOV 1 TSPAM1G |
MIREE1S 1 ITGE4] MFsD11] BIRCS | MIR4738 1  TSPAN1S |
SLCOASR1 | ITGE4 | MFE011 | EFR—11 AZ74E631 | TSPANLE |
GALKL | MFE011 | THEMZES | NFTHL | TSFAM1E 1
MATS | UNMCI3D|  SCARMALE | TMEM2SS | RPTOR HHl  GCGR |
THEM1G4 | UNC130 | BCA4B159 1 DMAHLT | RPTOR HHEHl  FovT2 |
THEM164 | UNC1SD| LOC1BGSE7TSS1 CTYTHL 1 BRIAFZ—FZ1 | FCYTE |
THEM184 | UNC130| THEMZES | MIR1256 1 CCOCST W
THEM1G4 | TRIM47 | LOCT BRI9E2S1 1 ARTK-AZ1 | COOCET |
GRIMZC|  TRIM47| DMAHL7—FE1 1 ARTK-AZ11 COOCST b
GRIMZCS  TRIMES | Metazoa_sRF | ALE32595 1 CEMKID |
GRIMZC |  TRIMES | CrTHL H C17orfae ) CEHKID |
GRIMZC | MRPL3S | crTHL H C17orfae | CEHKLD |
Frxg i MREFI =5 1 CYTHT b sl eEsAtal NEFNNS
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To copy the current view to your Clipboard:
1. Click Edit -> Copy to clipboard.

2. Use the paste command (Ctrl-V) to copy the current view into another software
application, such as MS Paint. (Figure 8)

Figure 8 Paste to Clipboard - MS Paint Example

Home View
| Ko |[FjEOe | aTA AN EEEN A — D L L] ]
{2 Copy £ Resize E — [ [
Paste . &7 f 4 Brushes 5 Color | Color Edit
- - b Rotate ~ - 1 2 colors

Clipboard Image Tools
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Further Copy Number Analysis Using BioDiscovery's Nexus Software

Use the newly generated AxiomGT1.cnv.txt and <annot>.probemappings.txt with
BioDiscovery’s Nexus software to perform copy number analysis.

Do the following to configure Axiom CNV Summary Tool output data to work with
BioDiscovery's Nexus software:

1. Click the CNV Summary Tool's button (bottom right).

NOTE: If Nexus is not detected on your system, the Configure Nexus button is disabled.

If multiple versions of Nexus are detected, a drop-down menu appears. Use this menu to
select the appropriate version of Nexus. This menu does not appear if only one version of
Nexus is detected.

A file window appears.

2. Click to select the probe mapping .txt file. This file resides in your master Data Directory
folder you setup earlier. See Step 1 on page 8.

3. Click Open.
An Explorer window appears. (Figure 9)

4. Navigate Nexus's ProbeMappings directory/folder, then click OK.

Figure 9 Nexus ProbeMapping folder

Browse For Folder [ %]
= . Program Files o

. Affymetrix
. Application verifier

[= | BioDiscovery

= Mexus7?

) Activationlkl

. AgilentSMPReferenceFiles
, docs
. ExternalOperations

e

. aenesets

#H =

. GuideSettings —

e

. jre
) lib
| netfiles
=L Organisms
= . Human
. MCEBI Build 35
J MCEI Build 36.1
= . MCBIBuid 37
. AffyCel
. customcnys
| customtracks
) cushomtracks-bin
. ProbeMappings
. SystematicCorrection

| Mouse -
« | _>l_I

Make Mew Folder |

The message Configuration Complete appears.
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5. Click OK.

n IMPORTANT: You are responsible for knowing the location of Nexus’s ProbeMappings folder.
If you are unsure of its location, contact BioDiscovery. In most cases, the Nexus Probe
Mapping folder resides here: C:\Program Files\BioDiscovery\NexusX

If you do not have access (Administrator Privileges) to some of your computer’s folders, a
message with file copying instructions appears. (Figure 10) Follow the 3 steps shown to
configure the Nexus software manually.

Figure 10 To complete the installation message

CNV Summary Teo

'0' To complete the Mexus configuration:
L

1. Copy the 'customdatatypes.bd’ file from the Data Directory to the
'ChProgram Files\BioDiscovery Mexus 7' folder,

2, Copy the 'customprobetypes.tut’ file from the Data Directory to the
'ChProgram Files\BioDiscovenyMexus T\ Organismsi\Human\NCEI
Build 37\ProbeMappings’ folder,

3. Copy the
‘Axiom_Exome3d19.na33-tuned.annot.db-probemappings.td’ file from
the Data Directory to the 'CAProgram Files\BioDiscovery Mexus

T Organismsi\Human MWCBI Build 37 ProbeMappings’ folder,

6. Use the Nexus software as you normally would.

If you want to perform a GC Correction in Nexus, see Performing GC Correction in Nexus
on page 18
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Performing GC Correction in Nexus

n IMPORTANT: You must first download an appropriate BED file from affymetrix.com.

To download a BED file from affymetrix.com:

1.
2.

Go to www.affymetrix.com.

Login as you normally would or click Register, then follow the on-screen instructions.
Click Products -> Products (top left).

The Products page appears.

Click Microarray Solutions (left pane).

The Microarray Solutions pane appears.

Under the DNA Analysis Solutions header, click to choose the option you want.
Example: Genome-Wide Genotyping for Human Disease Research.

For the Genome-Wide Genotyping for Human Disease Research example, 3 options
appear.

Click the Arrays adjacent [+] button. (Figure 3.1)

Figure 3.1 Arrays menu

Reagents
Purification

Bicchemicals

@ affymetrix

Home Products Brands Community Support Partners & Programs About Affymetrix Careers

M Home = Products = Microarray Solutions = DNA Analysis Solutions = Genome-Wide
Genotyping for Human Disease Research
Products
Microarray Solutions Genome-Wide Genotyping for Human Disease
Panomics Quantitative
Assays Research
eBioscience Immunolo e = i = . - — .
Reagents L Affymetrix is a leading provider of microarray solutions for targeted and genome-wide applications. Our powerful portfolio
oon includes arrays, reagents, instruments, and informatics tools that enable you to detect common and rare single nucleotide

Molecular Biology Enzymes

Molecular Biology Kits and
Arrays _»

Detergents and Lipids
Products Listed A-Z

Welcome, Guest  Login | Register QuickOrder | "B 0 ltems

Biology for a better world Search our site by enfering a Product name, Part number, CAS #, efc.
| |

polymorphisms (SNPs), copy number variants, and other genetic variations that can contribute to complex diseasas.

Reagents

Instruments & Software

For the Genome-Wide Genotyping for Human Disease Research example, the following
page appears. (Figure 3.2)
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Figure 3.2 Arrays menu

Products
Microarray Solutions

Panomics Quantitative
Assays

eBioscience Immunology
Reagents

PCR
Molecular Biology Enzymes

Molecular Biology Kits and
Reagents

Purification

. Biocchemicals
Detergents and Lipids
Products Listed A-Z

Promotions

Need help?

é P l Let us know.
B
A More =

Confidence

Have a guestion
or comment?

Be confident in

your results with
USB* VeriQuest™
qPCR master mixes.
More =

Quality lipids, priced right

#{J

We've added 4 new

Home = Products = Microarray Solutions = DNA Analysis Solutions = Genome-Wide

Genotyping for Human Disease Research

Genome-Wide Genotyping for Human Disease

Research

Affymetrix is a leading provider of microarray solutions for targeted and genome-wide applications. Our powerful portfolio
includes arrays, reagents, instruments, and informatics tools that enable you to detect common and rare single nucleotide
polymorphisms (SNPs), copy number variants, and other genetic variations that can contribute to complex diseasas.

Cartridges

Human
* Genome-Wide Human SNP Array 6.0
* Human SNP Array 5.0, Made to Order

= Mapping SO0K Array Set
= Mapping 100K Set, Made to Order
* Mapping 10K 2.0 Array, Made to Order

Plates
Human

* Axiom® Genotyping Solution

= Axiom® Exome Genotyping Arrays *

= Axiom® Biobank Genotyping Arrays

= Axiom® miRNA Target Site Genotyping Arrays

= Axiom® World Arrays

= Axiom® Genome-Wide Population-Optimized
Human Arrays

= Axiom® Genome-Wide Human Origins 1 Arrays

* Axiom® myDesign™ Human Genotyping Arrays

Reagents

Instruments & Software

Back to Top >

7. For this example, click the Axiom® Exome Genotyping Arrays. (Figure 3.2)
The Axiom® Exome Genotyping Arrays page appears.
8. Click on the Technical Documentation tab. (Figure 3.3)\

Figure 3.3 Technical Documentation tab.

Technical

Documentation

Required/Related
Products

9. Scroll down and locate NetAffx Alignment Files, then (for this example) click on
Axiom Exome319 BED File. (Figure 3.4)

Figure 3.4 Technical Documentation tab.

NetAffx Alignment Files

Axiom Exome BED File (4.3 MB, 3/28/12)

Axiom Exome316 BED File (3.2 MB, 3/6/13) <egffmmm

A Windows Explorer window appears.
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= NOTE: BED files for Axiom myDesign arrays are provided directly to you from Affymetrix (for
each custom array designed).

10. Save the zip file to a convenient location.

Do the following to submit your BED file to BioDiscovery for GC Correction:

1. Extract the downloaded BED.zip file, then contact BioDiscovery and tell them you need
a GC Correction file created from a BED file.

BioDiscovery will respond with an email containing a hyperlink.
2. Click on the hyperlink provided by BioDiscovery.
The following form appears. (Figure 3.5)
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3. Complete the form, click Browse to upload your unzipped BED file, then click Submit
File.

Figure 3.5 BioDiscovery Form

Create Systematic Correction File

This tool reads genome coordinates and creates a systematic correction file and sends email with the link to download the file

Enter email address:
peteb2@prestigeworldwide.com
Genome/Assembly:
Human/MCBI Build 37 [=]
Manufacturer: Affymetrix [=]
Use Restriction Enzymes in fragmentation step: M El

C500b [ 1kb M4kb [Cl5kb [C110kb
[130kb ¥100kb [1150kb [C1500kb ¥ 1mb

Reject probes if fraction of unknown bases (IN) exceeds: |0.40

Select neighborhood sizes to calculate GC%:

Supported data formats.

¢ Browser Hxtensible Data (BED)
¢ Genomic Coordinate Position
chrN:start-end

Paste in data:

Or upload data from a file:

Choose File | Axiom_Exom....na33.bed | Submit File

NOTE: BioDiscovery will email you a second hyperlink to download the GC Correction file for
use with their Nexus software.

4. Click on the hyperlink to download/save the GC Corrected BED file. Make sure you save
the file to a convenient location.

5. Open the BioDiscovery Nexus application as you normally would.

6. Click Settings.
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The following window appears. (Figure 3.6)

Figure 3.6 Nexus Settings window

Ny Gettings [ %]

Seq. Yariation |

Select data type IAxiomCN\-‘ + - |

Combine Replicates Within Array

Type: |Mean LI

Systematic Correction

Type: |Linear Correction LI
E:'from biodi

Recenter Probes

Type: |Median LI 1=

Combine Replicates Between Arrays

Type: INone LI
Type: |SMP-FASSTZ Segmentation -
Load | Default | Save | Daone | Cancel |

7. From the Select data type drop-down menu, click AxiomCNV. (Figure 3.6)
8. From the Systematic Correction drop-down menu, select your GC Correction Type.
9. Click the File banner (Figure 3.6), then select your GC Correction file.

10. Use the other applicable drop-down menu selections to complete the Settings form,
then click Done.

11. Use the Nexus software as you normally would.
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Calculations of log2 Ratios and B allele Frequencies

Affymetrix Axiom® Arrays, designed to detect genome-wide associations with SNPs and
indels, can also detect copy number variations. The CNV detection method is based on
computed log2 ratios and B allele frequencies (BAFs) at individual markers across the
genome.

The log2 ratios and B allele frequencies are calculated as follows:

Computing log2 Ratio

Log2 ratios are computed at each marker site as the sum of the A and B allele intensities
for the marker normalized by the median intensity of that marker in phenotypically normal
individuals, assumed to represent the normal copy number state at that marker site.

a) Total Intensity, T = Intensity, + Intensity,

b) Across a reference set of samples for each marker determine a Reference value R =
median (T,, T,, ... T,). If most individuals are expected have normal copy number states,
one approach is to create the reference based on the N (~96) individuals genotyped on
the plate. For the X chromosome, median values are taken over only Female samples.
For the Y chromosome, median values are taken over only Male samples.

¢) For each marker for each individual sample, log, ratio = log, (T) - log, (R)

The log2 ratio computed above may be ordered genomically and inspected visually for
regions diverge from zero. Figure 1 (below) shows a region with significant deletion in the
genome of Jersey cattle relative to Holstein. The intensities were produced by genotyping
with the Axiom® Genome-Wide BOS 1 Bovine array by Rincon et al [1]. (Figure 1)
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Figure 1 log2 ratio values for copy number loss from Rincon, et al.
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B allele Frequencies (BAF)

The BAF at a marker is the ratio of the B allele intensity to the sum of the allele intensities.
The raw BAFs are standardized based on mean BAFs for homozygous and heterozygous
genotype calls for each marker and further scaled to be within [0,1]. (Figure 2)



Axiom CNV Summary Tool 25

Figure 2 BAF marker equations

Intensityg

Raw BAF (A) =

Intensity+intensityp

Standardized BAF =

A—A
—= 728 \when A < Aag
| Aaa — 4Bl

A-A1
—~ "8 when A > Aag
| App — 4B

where
Aaa = mean(A | AA)
Aag = mean(A | AB)
Ass = mean(A | BB)

For markers in the non-PAR regions of chromosome X, mean values are taken over only
Female samples. For markers in the PAR regions of chromosome X, mean values are taken
over all samples. For markers on the Y Chromosome, mean values are taken over only Male
samples.

When there are no samples for a specific genotype at a marker site, then mean values must
be interpolated.

If only A,, is missing, then A, = Ayg = (Agg = Asg)
If only A,g is missing, then A,y = (Ayy + Agg )/2

If only Agg is missing, then Agg = Ayg + (Mg = App)

If two mean values are missing, then the missing value is set to the median of the
corresponding value of all probesets:

A = mMedian(A,,)
Mg = Median(A,g)
Agg = median(Agg)

Scaled BAF = 0.5 * (Standardized BAF + 1.0)
The Scaled BAFs are truncated to be within [0,1]

The BAFs computed above may be ordered genomically and inspected visually for regions
diverge from the expected pattern of 3 bands at 0, 0.5 and 1.0.
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Figure 3 shows a region with a copy number 3 in the genome of a YRI HapMap sample. The
intensities were produced by genotyping with Axiom® Genome Wide PanAFR array.

Figure 3 BAFs showing a band split characteristic of a copy number gain (shown in blue).
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