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Introduction
TheBeeline Software 2.0provideshigh-throughput genotypinganalysisand lets youquickly import GenotypeCall files
(*.gtc), filter poorly performing loci and samples, and generate several typesof reports. AlthoughBeeline doesnot
support raw intensity (*.idat) files, youcanconvert *.idat files to *.gtc filesusing the followingsoftware:

u AutoConvert via theBeeline Software.

u AutoCall via the Illumina Laboratory InformationManagement System (LIMS).

u iScanControlSoftware (ICS) via iScanSystem.

Before installingBeeline, youmust have the Internet and aMyIllumina account. If youdonot have access to the
Internet, see TechnicalAssistance onpage 14.

Beeline supports the followingprojects:

u Sample + SNP Analysis—Letsyou filter your samplesand locidata, and create a project inGenomeStudio for
modifyingcluster filesbefore yougenerate reportsor performdownstreamanalysis.

u Sample Validation—Letsyou remove samples fromyourdata before yougenerate reportsor perform
downstreamanalysis. Beeline doesnot import loci statistics for thisproject. For best results, use thisproject in a
production environment.

The AutoConvert software installation is included in theBeeline software installationprocess.

Features
u Time-Saving Analysis—TheBeeline Software canautomatically calculate sample statistics, allele calling, and

cluster file generation.

u Reduced Data Size—Youcan select and deselect samplesand loci for targeted downstreamanalysis.

u Accessible Reporting—Youcangenerate several typesof reports.

u Seamless Integration—The softwareworksdirectlywith Infiniumdata output and createsprojects for direct
import into theGenomeStudioSoftware.

u Polyploid Support—The software supportspolyploid cluster data sets.

Install the Beeline Software
1 Navigate to theBeeline support page, and then select Downloads.

2 Select Beeline Software 2.0, and then select Beeline Software 2.0 Installer.

3 Accept the software license termsand conditions forBeeline, and thenclick Install.

4 Click Next.

5 Accept the software license agreement forAutoConvert, and thenclick Next.

6 [Optional] Click Change tochoose another folder to installAutoConvert v2.0.
If you change the location, youmust change the settings inBeeline. SeeUpdate AutoConvert File Path onpage
11.

7 Click Next toaccept the folder, and thenclick Finish.

Getting Started
1 Fromyourdesktop, click Start | All Programs | Illumina | Beeline 2.0.
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2 In the PlatformLogin Formdialogbox, enter your email and password usingyourMyIllumina account.
The first time you log in toBeeline, youare prompted with thisauthenticationdialogbox.

3 Click Log In.
TheBeelinewelcomewindowopens.

Thewelcomewindow includes the following features:

u Open Recent—Opena recent project.

u Create New—Create a project.

u Training Material—View theBeeline trainingvideo.

u Help—View support documentation.

u Close—View themainwindow.

u Show at start up—Open thewelcomewindow at startup. Toopen the software to themainwindow, deselect
the checkbox.

Create a Project From a Directory

1 Fromyourdesktop, double-click theBeeline icon.
The applicationopens.

2 In theCreateNewpane, select Sample + SNP Analysis.

3 Click the Sample Directory radiobutton.

4 At the Sample Directory Location field, click Browse and navigate to the folder that containsyourGenotypeCall
(*.gtc) files.

5 At theManifest field, click Browse and navigate toyourSNPmanifest (*.bpm) file.

6 At theMaster Cluster File field, click Browse and navigate toyour cluster (*.egt) or polyploid cluster (*.egtp) file.

7 [Optional] At theGenomeStudio Working Folder field, click Browse and navigate towhere youwant tosave
your project.
Youcan specify this folderwhen you finish creating the project.

8 [Optional] At theGenCall Score Threshold field, enter the call score for thisproject.
We recommend the 0.15GenCall cutoff score for Infiniumproducts.

9 Click Finish.
Your project data opens in themainwindow.

Create a Project From a Sample Sheet

1 Fromyourdesktop, double-click theBeeline icon.
The applicationopens.

2 In theCreateNewpane, select Sample + SNP Analysis.

3 Click the Sample Sheet radiobutton.

4 At the Sample Sheet Location field, click Browse and select your sample sheet.

5 [Optional] At theOverride Path from Sample Sheet field, click Browse and navigate to the to the folder that
containsyourGenotypeCall (*.gtc) files.

6 At theManifest field, click Browse and navigate toyourSNPmanifest (*.bpm) file.
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7 At theMaster Cluster File field, click Browse and navigate toyour cluster (*.egt) or polyploid cluster (*.egtp) file.

8 [Optional] At theGenomeStudio Working Folder field, click Browse and navigate towhere youwant tosave
your project.
Youcan specify this folderwhen you finish creating the project.

9 [Optional] At theGenCall Score Threshold field, enter the call score for thisproject.
We recommend the 0.15GenCall cutoff score for Infiniumproducts.

10 Click Finish.
Your project data opens in themainwindow.

Controls and Statistics

Table Controls Toolbar
Use the controlson the toolbar tochange the data that appears in the samplesor loci statistics table. The controlsdo
notmodify the data in your project.

Icon Tool Name Description

Calculate Updates all statistics in the table. The tool is active when statistics are out of
sync.

Select all Highlights all the rows in the data table.

Copy selected rows to the clipboard Copies selected rows or columns to the clipboard.

Export displayed data to a file Exports selected rows or columns to a file.

Import columns into the table Imports sample or loci data from a file you specify.

Sort column (Ascending) Sorts the data table in ascending order by the selected column.

Sort column (Descending) Sorts the data table in descending order by the selected column.

Sort by multiple columns Sorts the data table by more than one column.

Line plot Displays a line plot of the sample or loci statistics.

Scatter plot Displays a scatter plot of the sample or loci statistics.

Histogram plot Displays a histogram of the sample or loci statistics.

Box plot Displays a box plot of the sample or loci statistics.

Frequency plot Displays a frequency plot of the sample or loci statistics.

Pie chart Displays a pie chart of the sample or loci statistics.

Calculate new column Calculates data for creating a new column.
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Icon Tool Name Description

Column chooser Adds or removes columns from the data tables and rearrange the column
order.

Filter rows Hides or shows rows of data based on the criteria you specify.
This feature does not remove samples or loci from your data set. It is for
viewing information in the data table only.
If you want to make the data set smaller and easier to workwith, use the
threshold ormanual filtering features described in Filtering Data.

Clear filter Removes filter settings.
This feature does not change threshold criteria set by following the
instructions in Filtering Data. It affects the way information is displayed in the
data table only.

Lock selected columns Locks the selected column so it cannot scroll with other columns.

Unlock selected columns Unlocks the selected column so that it can scroll with other columns.

Samples Table
TheSamples table shows the statistics for each sample.

Column Heading Description

Index The sample index row.

Sample ID The sample ID.

Sample Name The sample name.

GTC File Name The Genotype Call file name.

Passed Threshold Indicates whether samples pass all filters.
[1]—Pass
[0]—No pass

Manual Override Indicates whether the sample is manually included or excluded.
[1]—Include
[0]—Exclude

Used The value is equivalent to the value in Passed Threshold column. If usersmake a manual
override, then the value is equivalent to the value in the Manual Override column.

Call Rate Number of calls / (Number of calls +Number of no calls)

Calls The total number of calls.

No Calls The total number of no calls.

LogRDev The standard deviation of the LogR ratio values for the sample.

p10 GC The 10th percentile of GenCall values.

p50 GC The 50th percentile of GenCall values.

p05 Green The 5th percentile of the raw intensity in the green channel.

p50 Green The 50th percentile of the raw intensity in the green channel.

p95 Green The 95th percentile of the raw intensity in the green channel.

p05 Red The 5th percentile of the raw intensity in the red channel.

p50 Red The 50th percentile of the raw intensity in the red channel.

Table 1 Samples Table Columns
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Column Heading Description

p95 Red The 95th percentile of the raw intensity in the red channel.

Gender The specified gender.

Gender Est. The estimated gender.

Sample Group Your sample group name.

Sample Plate Your sample plate identifier.

Sample Well The well within your sample plate.

Comment Your-defined comment.

Cluster File The cluster file used to create the Genotype Call (*.gtc) file.

Date The imaging date.

Status The clustering status of the sample.

Sentrix ID The barcode number of the Universal Array Product to which this sample was hybridized.

Scanner Name The name of the scanner that scanned the sample.

Loci Statistics
The Loci table shows the statistics for each locus.

Column Heading Description

Index The locus index row.

Name The locus name.

Chr The locus chromosome.

SNP The locus variation.

Passed Threshold Indicates whether loci pass all filters.
[1]—Pass
[0]—No pass

Manual Override Indicates whether the locus is manually included or excluded.
[1]—Include
[0]—Exclude

Used The value is equivalent to the value in Passed Threshold column. If usersmake a manual
override, then the value is equivalent to the value in the Manual Override column.

# Calls The total number of calls.

# No Calls The total number of no calls.

Call Freq Number of calls / (Number of calls +Number of no calls)

Minor Freq The frequency of the minor allele.

Het Excess If fAB is the heterozygote frequency observed at a locus, and p and q are the major and
minor allele frequencies, then het excess calculation is (fAB - 2pq) / (2pq + epsilon).

ChiTest100 The Hardy-Weinberg p-value estimate calculated using genotype frequency. The value is
calculated with 1 degree of freedom and is normalized to 100 individuals.

AA Freq The frequency of homozygote allele A calls.

AB Freq The frequency of heterozygote calls.

BB Freq The frequency of homozygote allele B calls.

Cluster Step The cluster separation score.

Table 2 Loci Table Columns
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Column Heading Description

AB R Mean The normalized r-valuesmean for AB genotypes.

AB T Mean The normalized theta anglesmean for AB genotypes.

Plus/Minus Strand Indicates whether the assay is designedwith plus orminus strand.

Comment The user-defined comment.

Filtering Data
Filter data toeliminate poorly performingsamplesor loci toproduce cleaner genotypingdata in your reports. Beeline
canautomatically filter samplesor locibased on thresholdsyoudefine.

Set Thresholds to Filter Samples or Loci Automatically
1 In themainwindow, select the Samples tab or Loci tab, and thenclick Set Thresholds.

The Sample or LociThresholdingdialogboxopens.

2 In the YAxispane, select the column for filteringyour data.
In the line plot, the red line represents the samplesor loci threshold value and the blue line represents the samples
or loci.

3 Tochange the threshold value, drag the red line up ordownon the graphor enter the value in the Samples
Threshold or Loci Threshold field.
Beeline includessamplesor loci above the threshold value (red line) and excludessamplesor locibelow the
threshold value.

4 Click Add/Update toadd the parameter.

5 Repeat steps2 through4 toadd additional columns to filter the samplesor loci in your data set.

6 When youare finished, click OK.
Beeline filters the samplesand updates the Samplesor Loci table. Beeline includesonly the sampleswith the
value of (1) in the Passed Threshold and Used columns. If the value is (0), then the samplesare not included in a
report orGenomeStudioproject.

Include or Exclude Samples or Loci
1 In themainwindow, select the Samples or Loci tab, and then select the rowsyouwant to include or exclude from

your report or project.
Press theCtrl key toselectmultiple rows.

2 Right-click on the selected rows, and then selectManual override out toexclude orManual override in to
include the samplesor loci.
If you set a value for theManualOverride column, then the value of theUsed column isequal to the value of the
ManualOverride column. Otherwise, the value of theUsed column isequal to the value of the Passed Threshold
column.

3 Repeat steps1and 2 toselect all the samplesor loci youwant to include or exclude fromyour report or project.

Update SNP Statistics or Call Samples
After filteringyour samplesor loci, some columns in the Sample or Loci table are highlighted in red to indicate that
valuesare out of sync. Update the samplesor loci statistics to resync the data.

1 In themainwindow, complete 1of the followingoptions:
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u Toupdate SNPstatistics, select the Loci tab, and thenclick Calculate SNP Stats.
u Tocall samples, select the Sample tab, and thenclick Call Samples.

2 When the samplesand loci statisticsare in sync, youcando the following:
u Generate a report or chart.
u Create aGenomeStudioproject.

Modifying the Cluster File
If youwant tomodify the cluster files, youcancreate a project containingyour filtered data inGenomeStudio, modify
the cluster files, and thenmerge the changesback intoyourBeeline project.

Create a Project for GenomeStudio
Create aGenomeStudioproject fromyour filtered samplesand locidata.

1 In themainwindow, select 1of the followingoptions:
u Create Project from Used—Tocreate a project fromsamplesand lociwith a value of1 in theUsed column.
u Create Project from Selected—Tocreate a project that containsspecific samplesand loci statistics. Before

you select thisoption, highlight the samplesand loci youwant to include in the project.
The Save Project dialogboxopens.

2 At the Projects Repository field, browse to the location youwant tosave the project.

3 At the Project Name field, enter the project name, and thenclick OK.
The project opens inGenomeStudio.

Merge Cluster File Changes in GenomeStudio
1 InGenomeStudio, click File | Export Cluster Positions | For All SNPs.

GenomeStudioopens the folderwith the subClusterFile.egt file for thisproject.

2 Select subClusterFile.egt for the file name, and thenclick Save.

3 Click Yes tooverwrite the cluster file.

4 Return to theBeelinemainwindow.

5 InBeeline, click Calculate SNP Stats and Call Samples before you filter samplesor generate reports.

Export Cluster File and Merge the Changes in Beeline
Aftermodifying the cluster file inGenomeStudio, youcanexport the cluster file andmerge the changes inBeeline.

1 InGenomeStudio, click File | Export Cluster Positions | For All SNPs.
GenomeStudioopens the folderwith the subClusterFile.egt file for thisproject.

2 In the File Name field, enter a new name for the cluster file, and thenclick Save.

3 Return to theBeelinemainwindow.

4 InBeeline, click Project | Merge Cluster Subset.

5 Navigate to themodified cluster file, select the file, and click Open.

6 Click Calculate SNP Stats and Call Samples before you filter samplesor generate reports.
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Generating Reports
Youcangenerate the following reports inBeeline:

u DNA Report—Providesa snapshot of the samples in the Samplesstatistics table.

u Summary Report—Providesa high-leveloverview of the project, includingnumber of samplesand loci, manifest
and cluster file path, and the report processingdate.

u Locus Summary Report—Providesa snapshot of the loci in the Loci statistics table.

u Final Report—Providesallele callsofeach locus for all samples.

Youcan specify the number of samples to include per file.

u All samples in one file.

u One sample per file.

u Customnumber of samplesper file.

Generate a Final Report
1 In themainwindow, click Reports from the toolbar.

TheBeeline Reportsdialogboxopens.

2 Click the Final Report checkbox.

3 At the Samples/file field, enter the number of samplesper file.

4 [Optional] Youcancustomize the data youwant to include or exclude from the final report.

For example, highlight the data youwant toexclude in the Included Columnspane, and thenclick . The
Excluded Columnspane lists the data toexclude. Youcan save thisasa Favorite Format, which alsostores the
Samples/file and theDelimiter.

5 At theOutput path field, browse to the location youwant tosave the report.

6 At theName field, enter the report name, and thenclick OK.
The software generates the final report.

Generating Charts
Youcancreate customchartsor use the available chart templates inBeeline.

In themainwindow, click Charts in the toolbar. The templatesare located in the Available Chartspane and include the
following:

u CallRate vs. Index

u P10GCvs. Index

u Controls: StainingRed orGreen

u Controls: ExtensionRed orGreen

u Controls: Target RemovalRed orGreen

u Controls: HybridizationRed orGreen

u Controls: StringencyRed orGreen

u Controls: Non-Specific BindingRed orGreen

u Controls: No-Polymorphic Red orGreen
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u Controls: RestorationRed orGreen

Generate a Custom Chart
1 In themainwindow, click Charts in the toolbar.

2 In theReportspane, click tocreate a custom report.

3 Double-click New Report to rename the report.

4 In the Available Chartspane, click tocreate a chart.
TheCreate NewChart dialogboxopens.

5 At the Table field, select Sample or Loci toset the source data for the chart.

6 At theChart Type field, select the type ofchart youwant tocreate.

7 Click OK.

8 In the Available Chartspane, double-click the chart template and rename the chart.

9 On the right pane, customize your chart template by selecting the statistics:
u Left axis, right axis, and X axis (line plot only)
u Data and labels (scatter plot only)

10 Highlight the customchart template, and click in theCharts in Selected Report pane.
TheCharts inSelected Report pane shows the customchart template. Continue toadd chart templates toyour
custom report.

11 When finished, click Export in theReportspane.

12 At the File name field, enter the name for the custom report and click Save.
Beeline generates the report inPDF format.

Convert IDAT Files to GTC Files
AlthoughBeeline doesnot support raw intensity (*.idat) files, youcanconvert *.idat files to *.gtc filesusingAutoConvert
via Beeline .

1 In themainwindow, click Covert Idat to Gtc on the toolbar.
TheConvert toGTCdialogboxopens.

2 At the IDat Folder field, click Browse and navigate to the folder that containsyour IDAT files.

3 Select 1of the followingoptions:
u Existing IDAT folder—Save theGTC files in the same folder that containsyour IDAT files.
u Alternate folder—Save theGTC files in analternate folder. (Recommended)

4 At theManifest field, click Browse and navigate toyourSNPmanifest (*.bpm) file.

5 At theCluster File field, click Browse and navigate toyour cluster (*.egt) or polyploid cluster (*.egtp) file.

6 Click Next.
Beeline coverts your IDAT files toGTC filesand saves them in a folder.

Update AutoConvert File Path
During theBeeline software installation, if you selected another location to installAutoConvert, youmust update the
AutoConvert file path forBeeline to locate the AutoConvert Software.
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1 In themainwindow, click the Tools menu, and then select Beeline Settings.
TheBeeline Settingsdialogboxopens.

2 At the AutoConvert Path field, click Browse and navigate to the folder you selected at installation.

3 At theGenomeStudio Path field, keep the default file path.

4 Click OK.
Beeline updates the AutoConvert file path.

System Requirements

System Requirements

Processor 64-bit

Memory Size 8 GB ormore

Hard Drive 100 GB or larger

Video Display 1280 x 1024

Operating System Windows 7 or later

Programming Framework Microsoft .NET Framework 3.5

Network Connection 1 GbEor faster

Other Required Software iScan Control Software 3.2 or later
GenomeStudio 2.0

Table 3

Resources
u Beeline

u GenomeStudio

u ArraySoftware Support

u GenomeStudioFramework UserGuide (Document #11318815)

u GenomeStudioGenotypingModule UserGuide (Document #11319113)

u iScanSystemUserGuide (Document #11313539)

u Improved ClusterGenerationwithGenTrain2 (TechnicalNote)
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Revision History

Document Date Description of Change

Document #
1000000022181 v02

February
2017

• The v01 revision mistakenly omitted the Revision History section. v02 corrects the
omission.

Document #
1000000022181 v01

December
2016

• Added new content on creating projects from a sample sheet
• Minor changes due to updates in user interface

Document #
1000000022181 v00

August
2016

• Supported Beeline v2.0
• Updated format to current style standards
• Added new content on generating charts and reports, creating projects, sample
data reference

Document #
15016340 Rev. A

July
2010

• Initial release
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Technical Assistance

For technical assistance, contact Illumina Technical Support.
Website: www.illumina.com
Email: techsupport@illumina.com

IlluminaCustomerSupport TelephoneNumbers

North America Germany Singapore
1.800.809.4566 0800.180.8994 1.800.579.2745

Australia Hong Kong Spain
1.800.775.688 800960230 900.812168

Austria Ireland Sweden
0800.296575 1.800.812949 020790181

Belgium Italy Switzerland
0800.81102 800.874909 0800.563118

China Japan Taiwan
400.635.9898 0800.111.5011 00806651752

Denmark Netherlands United Kingdom
80882346 0800.0223859 0800.917.0041

Finland New Zealand Other countries
0800.918363 0800.451.650 +44.1799.534000

France Norway
0800.911850 800.16836

Safety data sheets (SDSs)—Available on the Illuminawebsite at support.illumina.com/sds.html.

Product documentation—Available for download inPDF from the Illuminawebsite. Go tosupport.illumina.com,
select a product, then select Documentation & Literature.
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