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Introduction

In This Chapter  Thischapter includes the following topics:

About the Microsatellite Tutorial . ......................... 1-2
DataProvided ........... i 1-4
New Featuresin GeneMapper Software Version3.0 ........... 1-7
ProcessFlowchart............. ... i 1-8
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Chapter 1 Introduction

About the Microsatellite Tutorial

Overview

Goals

How to Use This
Tutorial

Terms Used in
This Tutorial

Thistutoria isintended to help you get quickly up to speed in
performing analyses of microsatellite data with ABI PrRiSM®
GeneMapper™ Software Version 3.0.

Note: Thistutorial contains basic information only. For more
advanced information, please refer to the ABI PRIsv® GeneMapper ™
Genotyping Software User’s Manual (PN 4335526).

After completing this tutorial, you should be able to:

» Set up a GeneMapper software project
* Import samplefilesfor analysis
 Create bins using the autobinning feature

When you are following the procedures in thistutorial, it isimportant
that you:

» Perform every step in the order listed.
« Do not introduce any extraneous samples or bins.

The procedures are written using menu selections, for example:
Select Tools> GeneM apper Manager.

You may also use the icons located on the toolbar.

The following terms are used in this tutorial:

Table 1-1 Terms and Definitions

Term Definition

Analysis Method | A collection of parameters set by the user to
determine the bin set and analysis algorithms. See
“Creating an Analysis Method” on page 3-2.

Bin A fragment size or basepair range and dye color that
define an allele.

Bin set A set of bins (allele definitions) for one source or set
of experimental conditions, usually an instrument.
Bin sets are available inside a kit.

ABI PriIsM GeneMapper Software Version 3.0 Microsatellite Analysis Tutorial



About the Microsatellite Tutorial

Table 1-1 Terms and Definitions (continued)

Term Definition
Marker A known microsatellite location.
Panel A set of markers. The grouping of markers in panels

is determined by the kit provider or user.

Project settings Parameters set by the user to prepare a project for
analysis. See “Applying Project Settings” on page 3-
10.

For More  For more information about the GeneM apper software, refer to the
Information  documents listed below.

Table 1-2 Documents

Document Part Number

ABI PRrISM® GeneMapperTM Genotyping Software 4335526
User’s Manual

SNP Genotyping with ABI PRISM® GeneMapperTM 4335524
Software Version 3.0 Tutorial

ABI Prism GeneMapper Software Version 3.0 Microsatellite Analysis Tutorial 1-3



Chapter 1 Introduction

Data Provided

Overview GeneMapper Software Version 3.0 comes with the data listed bel ow.

Panel Information Panel information is provided for:

e LMSHDS5 Version 2.5 and LMS-MD10 Version 2.5 kits, using
alele size ranges for each marker determined by data generated
with the ABI PrisM® 3100 Genetic Analyzer

» GeneScan™ Installation Standard DS-33 (6-FAM ™, VIC®, NED™,
and PET™ dyes)

+ GeneScan™ Installation Standard DS-30 (6-FAM™, HEX™,
NED™, and ROX™ dyes)

e Thistutorial

Note: For moreinformation, refer to the specific panel guide for the
kit you are using. And, if you are using custom kits, refer to

Chapter 4 for more information.

Bin Information  Bininformation is provided for GeneScan Installation Standard DS-
33, with GeneScan™ 500L1Z_3730 size standard for the Applied
Biosystems 3730/3730xI DNA Analyzer only.

Default Settings  Thefollowing microsatellite default settings are provided:

Table 1-3 Default Settings

Type

Name

Parameters

Analysis
Method

Microsatellite

* Analysis Type = Microsatellite

Default « Bin Set = none
* Analysis Algorithm = Basic
DS-33 Install * Analysis Type = Microsatellite

e Bin Set = 3730 DS-33 Install Bins
* Analysis Algorithm = Basic

1-4 ABI PriIsM GeneMapper Software Version 3.0 Microsatellite Analysis Tutorial



Data Provided

Table 1-3 Default Settings

Table Setting

Microsatellite
Default

Type Name Parameters
Plot Setting Microsatellite N/A

Default

Sizing

ABI Prism GeneMapper Software Version 3.0 Microsatellite Analysis Tutorial
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Chapter 1 Introduction

Size Standard Thefollowing size standard definitions are provided for use with
Definitions microsatellite data:
« GeneScan™ 400HD size standard
» GeneScan™ 500 size standard
+ GeneScan™ 500 (-250) size standard
+ GeneScan™ 500 (-250) L1Z® size standard
« GeneScan™ 500 L1Z® size standard
Note: Custom size standard definitions can be created. For

procedures, refer to the ABI PRIsu® GeneMapper ™ Genotyping
Software User’s Manual (PN 4335526).

Sample Files  Four microsatellite sample files are provided for use with this
tutorial. The files were generated on a 3100 instrument using LM S
MD-10 panel 9 with 5 custom PET markers. We used the
GeneScan 500 L1Z® size standard.
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New Features in GeneMapper Software Version 3.0

New Features in GeneMapper Software

Version 3.0

List of New
Features

How These
Features Affect
Data Analysis

GeneMapper Software Version 3.0 is an enhancement of
GeneMapper Software Version 2.0. The new featuresin GeneMapper
Software Version 3.0 are listed below.

+ ABI PrisM® GeneScan® software functionality, including:

— EPT Datatab added to the Samples tab (accessed viathe
Project window)

— Sizing Table tab added to the Plot Settings (accessed viathe
Plots window)

— Standard Curve tab added to the Size Match Editor

+ ABI PrisM® Genotyper® software functionality, including:
— Enhanced dlele call labels in the Plots window
— Customized allele labeling options in the Plots window
— Marker and bin editing within the Plots window

» User interface consistency across products, including new or
revised menus and shortcut keys

For detailed information about these new features, refer to the
ABI PrisM® GeneMapper ™ Genotyping Software User’s Manual
(PN 4335526).

When you perform microsatellite data analysis with GeneM apper

Software Version 3.0, you will:

» Beableto view electropherograms within the Panel Manager

» Have several agorithm options, which can increase analysis
flexibility

» Haveincreased dlele, bin, and marker editing flexibility

ABI Prism GeneMapper Software Version 3.0 Microsatellite Analysis Tutorial 1-7



Chapter 1 Introduction

Process Flowchart

Analyzing
Microsatellite
Data

The flowchart below provides an overview of the tasks required to
analyze microsatellite data with the GeneM apper software. For

detailed procedures, see the references below.

Set up a new project:

create custom panels

= Import panels for ABI PRIsSM® LMS kits or

« Use the Autobinning feature to create bins

J

e Select a bin set

Create an Analysis Method:
« Select the analysis type (Microsatellite)

e Select an analysis algorithm

Define a size standard, if necessary

J

Import data:

= Convert Macintosh® computer files, if

necessary

Analyze data:
« Apply project settings

J

Examine the analyzed data:
* Adjust panels or bins
« Edit allele calls

See Chapter 2
and Chapter 4

See “Creating an
Analysis Method”
on page 3-5

See the User
Manual

See “Importing
Reference Data
into a New Project”
on page 2-5

See “Applying
Project Settings”
on page 3-10

See “Examining
the Analyzed Data”
on page 3-13

1-8
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Working With Panels and Bins

In This Chapter

Assumptions

This chapter includes the following topics:

ProcessFlowchart . ........... . i 2-2
ImportingPanels. . ... 2-3
Importing and Sizing ReferenceData. . ..................... 2-5
SettingUpBINSets. .. ... 2-10

This chapter guides you through setting up a project with

ABI PrisM® GeneMapper™ Software Version 3.0 in order to analyze
microsatellite data, either yours or the sample files provided with this
tutorial.

It is assumed that you have already installed and logged on to the
GeneM apper software.

Note: This chapter providesinstructions for setting up a
GeneMapper software project using imported panels. If you want to
create your own panels, refer to Chapter 4.

ABI Prism GeneMapper Software Version 3.0 Microsatellite Analysis Tutorial 2-1



Chapter 2 Working With Panels and Bins

Process Flowchart

Setting Up a
Project

The flowchart below provides an overview of the tasks required to
set up a GeneM apper software project when you are importing the
LM S kit panels provided with the GeneM apper software, or your
own customized panels.

% Import panels

C

]

=

©

c

©
Q|
] Import reference data into a new project

v

= Size reference data:

3 e Select an Analysis Method with a bin
= set of none

% = Select a size standard

,ai e Select a panel

o

a |

] ‘Create a new bin set ‘
% ‘Add reference data ‘
c

[

=

2

8 ‘ Perform autobinning ‘

2-2
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Importing Panels

Importing Panels

Overview To begin setup of a GeneMapper software project for this tutorial,
you need to import the predefined tutorial panel into the Panel
Manager window. Theimported panel isintheform of atext file (.txt
extension) provided with the GeneM apper software.

Note: A panel isaset of markers. The grouping of markersin
panelsis determined by the kit provider or user.

Importing Panels  Usethis procedure for importing LMS panels or your own panels.

To import panelsinto the Panel Manager window:

1. Inthe Project window, select Tools > Panel Manager.
The Panel Manager window opens.
%
HE BEE EE oo T mMEsEs [mE]_EEm |
EPEnEIManagEﬂ
2. Inthe navigation pane, select the Panel Manager root node.
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Chapter 2 Working With Panels and Bins

To import panelsinto the Panel Manager window: (continued)

3. Select File>Import Panels.
The Import Panels dialog box opens.

4 Import Panels

Lookin: |1 Panels =l §| :

Install Standards Panels.td
LMS-HD5-v2.5 Panels bt
LMS-MD10-%2.5 Panels.td

L] Microsatellite Tutorial Panel bd

File name: |MicrosatelliteTut0riaIPanel.bcl Import |
Files oftype: |l Files ¢~ ~|  cancal |

4. | Navigate to the disk/directory containing the GeneM apper
software application.

5. Import apanel from the Panels folder to this project, as
follows:

a. Open the following foldersin this order:

GeneM apper > Panels
b. Select the Microsatellite Tutorial Panel.txt file.
c. Click Import.

The Import Panels dialog box closes and a new kit folder
entitled Microsatellite Tutorial is created in the navigation
pane of the Panel Manager window.

6. Click OK to close the Panel Manager window.

ABI PriIsM GeneMapper Software Version 3.0 Microsatellite Analysis Tutorial



Importing and Sizing Reference Data

Importing and Sizing Reference Data

Overview The stepsrequired to import and size reference data are:

» Converting the samplefiles, if necessary

» Importing reference data (That is, Linkage Mapping sample files)
into anew project

» Performing sizing analysis on the reference data (which resultsin
sample filesthat can be used for creating bins).

Converting Note: Theinformation below is not necessary for thistutorial;
Sample Files however, you may find it useful when you are working with your
own samplefiles.

If necessary, convert ABI PrisM® GeneScan® Analysis Software
sample files generated by the Apple Macintosh® software to the .fsa
format. The conversion is described in the ABI PRISV®
GeneMapper ™ Genotyping Software User’s Manual (PN 4335526).

Importing  To import reference datainto a new project:
Reference Data

into a New 1. Inthe Project window, select File > Add Samplesto
Project Project.

The Add Samples to Project window opens.

2. Navigate to the disk/directory containing the GeneM apper
software application.

ABI Prism GeneMapper Software Version 3.0 Microsatellite Analysis Tutorial 2-5



Chapter 2 Working With Panels and Bins

To import reference data into a new project: (continued)

3.

Add sample files from the Microsatellite folder to this
project, asfollows:

a. Expand the following foldersin this order:
GeneMapper > Tutorial Data > Microsatellite

b. Select the Microsatellite fol der.

c. Click Add To List.

The Microsatellite folder, and all sample fileswithin it,
moves to the Samples To Add list in the Add Samples to
Project window. If you selected an individual sample, only
that sampleis added.

Note: |f you move the wrong folder to the Samples To Add
list, select the folder and click Clear to removeit.

Click Add to import the sample filesinto this new project
and close the Add Samples to Project window.

The Project window now shows the imported samplefiles
displayed in the Samples tab.

{g# GeneMapper Project: Untitled -0 x]
File Edit Analysis VWiew Tools Help
e S BE O WN @[ B @& | Tobleseting | [Detur B RREE]
= = Project Samples | ngutwesl
CMicrosatel
|E‘.Ialus‘samp\e File |E‘.amp|e MName ‘Cummems |E‘.amp|e‘Wpe ‘E‘.pemmen Ca‘Ama\ys\s Memuleame\
1 o CO06_E0TS_RI EO1Q
2 3 CO06_E029_R1|E029 Mone Sample no export Mone Mone
3 W |CO06_E038_Ri|E038 None Sample no export None Nane
4 M C006_E108_R1|E108 Hone Sample no export MNone Mone
T I I
Ll | »
Progress Status 0% stop |
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Importing and Sizing Reference Data

Performing Sizing  To perform sizing analysis on the reference data:

Analysis

1
2.

Go to the Samples tab view in the Project window.

Select an Analysis Method:
a Select the top cell in the Analysis Method column.
b. Select Microsatellite Default from the drop-down list.

Note: When you are analyzing your own microsatellite
reference data, make sure the Analysis Method you choose
hasMicrosatellite asthe analysistype and abin set of None.
For more information, see page “Creating an Analysis
Method” on page 3-2.

Select a pandl:

a. Select thetop cell inthe Panel column. The Select a Panel
window opens.

b. Expand the Microsatellite Tutorial folder.
¢. Double-click Tutorial Panel 9.

The Select a Panel window closes and Tutorial Panel 9 is
entered into thefirst cell of the Panel column in the Samples
tab.

Select a size standard:
a. Select thetop cdll in the Size Standard column.
b. Select GS500(-250)L | Z from the drop-down list.

Note: The GeneScan 500 (-250) L1Z size standard has been
predefined for you. To learn how to create your own size
standard, refer to the ABI PRIsv® GeneMapper ™
Genotyping Software User’s Manual (PN 4335526).

Apply the selections to the selected samples, as follows:

a. Click and drag the mouse across the three column
headings (Analysis Method, Panel, and Size Standard) to
select the entire columns.

b. Select Edit > Fill Down (or press Ctrl+D).

ABI Prism GeneMapper Software Version 3.0 Microsatellite Analysis Tutorial 2-7



Chapter 2 Working With Panels and Bins

To perform sizing analysis on the reference data: (continued)

6.

Select Analysis> Analyze.
The Save Project dialog box opens.
x|
D
Cancel

Type Microsatellite Tutorial and click OK.

The program initiates analysis, then saves each analyzed
sample to the project you have just named. While analysisis
proceeding, progressis displayed as follows:

* The progress indicator at the bottom of the Project
window shows progress in two ways.

— Asabar graph extending from the left
— Asapercentage indicator

« The current sample undergoing analysisis indicated by
the sample row in the table displayed in green (or red if
analysisfailed for the sample).

When the program has finished analyzing the samples, the
message “Analysis Completed” appears on the Status bar of
the Project window (lower left corner).

Note: Auto-saving takes place after every 10 samplefiles

are analyzed or before the “ Analysis Completed” message

appears.

When samples are sized successfully:

« A green sguare is displayed in the SQ column (you may
need to scroll to see this column).

» The Status column is cleared.

2-8 ABI PrisMm GeneMapper Software Version 3.0 Microsatellite Analysis Tutorial



Importing and Sizing Reference Data

To perform sizing analysis on the reference data: (continued)

8. Veify thesizecaling:
a. Select asample.

b. Select Analysis > Size Match Editor. The Size Match
Editor window opens, showing how the size standard
peaks were labeled.

Note: The sizing should be successful for this tutorial.
When analyzing your own data, if the size standard failed or
if labels were assigned to the wrong peaks, you would be
able to make changes in the Size Match Editor window. For
more information on using this window, refer to the

ABI Prisv® GeneMapper ™ Genotyping Software User’s
Manual (PN 4335526).\
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Chapter 2 Working With Panels and Bins

Setting Up Bin Sets

Overview Onceyou have sized reference datafor the panel you wish to use, you
are ready to set up bin sets. The stepsrequired are:

» Creating abin set
 Performing autobinning

Note: If you create abin set with tutorial data, it isonly applicable to
the tutorial.

Creating a Bin  To create anew bin set:

Set
1.

In the Project window, select Tools > Panel Manager.
The Panel Manager window opens.

In the navigation pane, select the Microsatellite Tutorial
folder.
The panels contained in this folder are displayed in the right

pane of the Panel Manager window and the Create New
binset icon Ml on the toolbar is enabled .

File Edit Bins View

X HEE M Binsat | | mﬂa R W I_Iil_lil_lw |
=-E3 Panel Manager | Parad e = ‘
[ i crosate e

INCRMOE (1 [Tutorial Panel & | none

--E3Reference Samples

oK Cancel Apply.

Click the New binset icon
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Setting Up Bin Sets

To create anew bin set: (continued)

3. Select Bins> New Bin Set.
The New Bin Set dialog box opens.

4. TypeMicrosatellite Tutorial BinSet and click OK.

The new bin set name is added to the Bin Set drop-down list
at the top of the Panel Manager window.

5. Inthe navigation pane:

a. Expand the Microsatellite Tutoria folder.

b. Select the Tutorial Panel 9 folder.

The markers contained in this folder are displayed in the
right pane of the Panel Manager window and the Add
Reference Dataicon ﬂ on the toolbar is enabled.

{ Panel Manager x|
File Edt Bins view

WX W [ sinset fwcrosateiite woriarsn.. =] |||[’§Jm| = |i|i|—|i|—|\ﬂ7 |

= c3Panel Manager bk Vo [Dye Color | Bl i |1k i |Conrol B[P e Luaa e
= E9Microsatellite Tutorial De526¢ Blue  [1080 [1300 L T
Tutarial Panel @

D6S1574  [Blue 1460|1720
DBS276 Blue 2010|2330
D55408 Blue  |249.0 |285.0

1

|2 | 00 [none
3

[l

5 063308 [Bwe  [3260 |3540

13

T

3

[

0.0 |none

0.0 |none

0.0 |none

D6S287 Green 1040 [138.0
D65292 Green 1540 |176.0
D65434 Green 2010 |245.0

00 |none

00 |none
0.0 |none
00 |none

D55426 Green 2740 |298.0

10/D581981  |vellow 1150 [125.0 nane
11/D6S257 ellow |167.0 [185.0 0.0 |none
12|D6S 446 Vellow |2120 [234.0 0.0 |none
13|DA5641 ‘ellow |299.0 [338.0 0.0 |none
14D65433 Red [6o.0  [sgn 00 |none
Samples 15D48422 Red  [118.0 |140.0 00 |none
18| DA5406 Red  [168.0 |196.0 00 |none
17|D55400 Red 2210|2430 00 |none
18/D6S309 Red [307.0 (3330 00 |none

oK Cancel Anply
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Chapter 2 Working With Panels and Bins

To create a new bin set: (continued)

6.  Select Bins> Add Reference Data.

The Add Microsatellite Reference Data dialog box opens. A
folder representing your project isvisible in the bottom pane.

Note: The bottom pane will also show foldersfor all
projects that have been sized using this pandl, if any exist.

Bamples ToAdd:

Search Criteria

All =
Froject
Sample =
Analysis =

Search Results Cancel | Searsh | |

I Microsatellite Tutarial

Add|To gt >> clear| ko] Canesl

7. Select your project (or, Microsatellite Tutorial) and click
AddtoList.

Your project is added to the list in the right pane.

8. Click Add.

A dialog box appears indicating that the reference data has
been added to the new bin set.

9. | Click OK to closethe Add Microsatellite Reference Data
dialog box and return to the Panel Manager window.

Performing  To perform autobinning:
Autobinning

1. | Select Bins> Auto Bin.
The Auto Bin dialog box opens.

2. For thistutorial, select the following options:
a Under Allele Naming Scheme, select Rounded basepair.
b. Under Auto Bin Options, select Auto Bin.

2-12 ABI Prism GeneMapper Software Version 3.0 Microsatellite Analysis Tutorial



Setting Up Bin Sets

To perform autobinning: (continued)

3. Toinitiate Autobinning, click OK.

4. | When the “ Autobinning completed” message displays,
click OK.

5. | To view the bins created, select a marker from the
navigation pane.

The bins established by the reference data are displayed. The
red cross hatches indicate the positions of the

reference aleles.

The Y-axis scale marks the GQ values.

I

File Edit Bins Wiew

B X (5] pd (MBI i set fwicrosatenite tutoriat e =] B MBS |i|i|_|i ] |

E-ES Tutorial Panel C4)
pesze4 173 78 480 182
- DBS1674 1
DES276
D58408
D6S308 0.9
D6328T
~ DBS292
DES434 o8
D58426
1981 07
- JE
D55641 06
D58433
D58422 T
D&5406 ol 05
] | JJ_J
0.4
-3 Referense Samples
C006_E019_Run_CODG;
CO06_E029_Run_CO0B] | g3
- CODB_E038_Run_COOB,
CO06_E109_Run_CO08,
0.2
B N
01
0
162 164 166 168 170 172 174 176 176 180 162 184 186 168 190 193 194 195 198 200
basza
Ld B
4 | 3 |

oK Cancel Apply
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Chapter 2 Working With Panels and Bins

To perform autobinning: (continued)

6.

If you select areference sample, the electropherogram is
displayed to show placement of the bins.

Edit bin and allele size information:

a. To edit, create, or delete bins:
— Usethe options under the Bins menu, or
— Right-click:
— within the pane to make a new bin
—on an existing bin to edit or delete it

b. To edit alele sizeranges, select the marker name and drag
the left or right handles of the marker range to the
desired location.

Note: To correct an undesired change, click Edit > Undo.

To view the current project alleles, select the Show Project
Allelesicon.

The project aleles are displayed as blue asterisks.

Note: You can only view the project alleles after you have
analyzed your data with the new bin set. At this point, they
are the same as the reference alleles.

4 Panel Manager x|

File Edit Bins Yiew

= L L] W!ﬂ! Bin 8et [Micros atllte tutorial Bin.. | | I B9 B0 B B ,ilil_li ] |

El-&2Panel Manager A
E-ESMicrosatellite Tutor
E- g Tutorial Panel & 1

- DBS284 “ *

- DES1574 B B B

- DBS276 s

- D5S408

+- DBS308

- DBS287

- DBS262

- D683 07

- D53428

- D551981
~[oeszs] | os

- DES446

- D534

- D53433 =
71 | ;I_I

E-E3Reference Samples
- CO0B_E019_Run_CO0B,
CO06_E029_Run_CO0B, | g3
C006_E039_Run_COOB,
CO06_E109_Run_CO0B,

173 173 180 a2

0
162 164 186 168 170 172 174 176 178 180 162 184 186 183 160 182 194 196 198 200

=g

[ = _'i

oK Cancel Apply.
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Setting Up Bin Sets

To perform autobinning: (continued)

8. Click OK to accept the new bin set.
This also closes the Panel Manager window.
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Data Analysis

In This Chapter

Assumptions

This chapter includes the following topics:

ProcessFlowchart . ........... . i 3-2
Creatingan AnalysisMethod . ............. ... ... ......... 3-2
Performing Analysison MicrosatelliteData. . . .............. 3-10
Examiningthe AnalyzedData. . . ...t 3-13
Performing Tasksinthe Plot Windows. . ................... 3-18

This chapter guides you through analyzing microsatellite data with
ABI PrisM® GeneMapper™ Software Version 3.0.

It is assumed that you have already:

 Installed and logged on to the GeneM apper software
» Set up panels and bin sets, as discussed in Chapter 2
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Chapter 3 Data Analysis

Process Flowchart

Performing Data The flowchart below provides an overview of the tasks required to
Analysis perform data analysis.

‘Create an Analysis Method ‘

‘Add sample files to your project ‘

v
Apply project settings:
= Select the Analysis Method You can preconfigure project
- Select the size standard || settings through the Add

Samples tab in the Options

* Select the panel window (see the User Manual).

‘Start analysis ‘

|Examine the analyzed data ‘

¥

Perform tasks in the Plot windows
(optional)

Creating an Analysis Method

Overview Creating an Analysis Method allows you to reference the correct
bin set and analysis agorithms for your data. The steps required are:

» Accessing the Analysis Method Editor viathe GeneMapper
Manager window

« Creating the Analysis Method
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Creating an Analysis Method

Process Theflowchart illustrates the tasks required to create an

Flowchart analysismethod.

Project

Window

GeneMapper

Manager Window

Analysis Method Editor Window

‘Select Tools > GeneMapper Manager ‘

‘ Select the Analysis Methods tab ‘

‘Click New ‘

‘ Select the analysis type (Microsatellite) ‘

In the General tab, type a name for the
new Analysis Method

N
In the Allele tab, select the bin set to
use

1\
In the Peak Detector tab, select a peak
detection algorithm for your application

N
In the Peak Quality tab, set the
minimum requirements

W
In the Quiality Flags tab, adjust the PQV
and threshold settings

V2
Click OK to save the new Analysis
Method
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Accessing the  To access the Analysis Method Editor:

Analysis Method
Editor 1. Inthe Project window, select Tools > GeneM apper
M anager .

The GeneM apper Manager window opens.

h,;_-l GeneMapper Manager 5'

Projects Analysis Methods |Tab|e Settmgsl PIotE:emngsI Malrlcesl Size Standardsl

Narme Last Saved Owner |Instrument |Analysis Type | Description
1 3730 D5-33 Install 2002-06-1916:16:22.0 |gm 3730 Microgatellite |Factory Providec]
2 Microsatellite Default |2002-06-1916:16:22.0 am Microsatellite |Factory Providec

ShMaPshot Default 2002-06-1916:16:22.0 SNaPshot Factory Provide

New.. Open... Save As.. Import... Export... Delete |
Dane

2. Select the Analysis M ethods tab, then click New.
The New Analysis Method dialog box opens.

New Analysis Method x|

Select analysis type:

©HID  SMaPshat

& microsatellite

Ok | Cancel |

3. Select Microsatellite asthe analysis type, then click OK.
The Analysis Method Editor window opens.
Note: The analysistype you select:

» Setsthe analysis algorithm

» Displaysthe appropriate fields for that type of analysisin
the Analysis Method Editor windows.
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Creating an  To create an Analysis Method:
Analysis Method
1. Inthe Anaysis Method Editor window, select the
General tab.

is Method Editor - Microsatellite x|

Allele | Peak Detector | Peak Quality| Quality Flags |

Analysis Method Description

MName: I

Description:

Instrument:

Analysis Type: Microsatellite

ak | Cancel |

2. Complete the following information:
a. Inthe Nametext field, type Microsatellite Tutorial.

b. In the Description text field, type a description of the
Analysis Method, if desired.

c. Inthe Instrument text field, type your instrument
name/serial number, if desired.
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To create an Analysis Method: (continued)

3. | Sdlect the Allele tab, then:

a Select Microsatellite Tutorial Binset from the Bin Set
drop-down list. (Thisisthe bin set you created earlier;
see 2-10).

b. Leave the default values as they are for al other fields.

Analysis Method Editor - Microsatellite x|

General Allele |Peak Detector' Peak Quality' Guality Flags|

=T i el Microsatellite Tutorial Binset
Marker Repeat Type
[ Use marker-specific stutter ratio if available
Walues for dinucleotide repeats are calculated automatically.
Trinucleotide Tetranucleotide

Cutoffvalue jo.2 Jo.25
Plusé ratio jn.95 Jo.25
Plus distance 16 [re
Stutter ratio jn.95 o.15
Stutter distance From 0.0 From |0.0

Tao 3.5 Tao 4.5

Range Filter... | Factary Defaults |
QK | Cancel |
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To create an Analysis Method: (continued)

4. | Note: Refer to Appendix A for further information on Peak
Detection Algorithms.

Select the Peak Detector tab, then:

a. Select Basic from the Peak Detection Algorithm drop-
down list. (Be sure to use the Basic mode for this tutorial;
the Advanced and Classic agorithm modes are described
in the ABI PRISV® GeneMapper ™ Genotyping Software
User’'s Manual (PN 4335526).

b. Select User specified (rfu) in the Minimum Peak Height
pane.

c. Leave the default values for each color/dye (50 relative
fluorescent units).

Note: When you make changes to the Minimum Peak
Height setting, the automatic setting is equivalent to 10X the
noise level for each sample individually.

Analysis Method Editor - Microsatellite x|

General| Allele Peak Detector | Peak quality| Quality Flags |

Feak Detection AIgorithm:IElasic 'l

~Minimum Peak Height
 Automatic
- Green ellow Red Qrange
||50 fs0 50 50 50 |
Factory Defaults |

ak | Cancel |
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To create an Analysis Method: (continued)

5.  Select the Peak Quality tab. No changes need to be made;
the defaults are satisfactory for thistutorial.

Analysis Method Editor - Microsatellite x|

General| Allele | Peak Detector Peak Quality | quality Flags |

~Signal level
Homozygous min peak height 200.0
Heterozygous min peak height 100.0

~Heterozygote halance
Min peak height ratio

~Peak morphology
Max peak width (hasepairs)

~Pull-up peak
Full-up percentage

~Allele number

BB

Max expected alleles

Factory Defaults |
ak | Cancel |

Note: When analyzing your own data, adjusting these
values triggers specific PQV flags within a sample. For
example, if ahomozygous peak is detected with a signal
level below 200 RFUSs, then the Low Peak Height value will
be flagged. For more information, refer to the ABI PRIsM®
GeneMapper ™ Genotyping Software User’s Manual

(PN 4335526).

Note: When analyzing your own data, you can change the
Allele Number value to allow for analysis of
polyploid samples.
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To create an Analysis Method: (continued)

6. Select the Quality Flagstab. No changes need to be made;
the defaults are satisfactory for thistutorial.

Analysis Method Editor - Microsatellite x|
General| Allele | Peak Detector| Peak quality Quality Flags |

Guality weights are between 0 and 1.
—Quality Flag Setting

Spectral Pull-up ID_S Contral Concordance ID.S
Broad Peak ID.S Lowe Peak Height ID_S
Single Peak Artifact |u.5 Off-scale |D-5
Sharp Peak IU-5 FPeak Height Ratio ID.S

One Basepair Allele ID.S
Qut of Bin Allele ID.S
Split Peak ID.S

P&y Threshold

Pass Range: Fail Range:

Sizing Quality: From ID.?S to 1.0 From 0.0 to ID.25
Genotype Quality,. ~ Fram IU-75 to1.0 Fram 0.0 to IU.25

Factory Defaults |
ak | Cancel |

Note: When analyzing your own data, the Quality Flagstab
alows you to manipulate the importance level of the
individual quality values. The quality values are on ascale of
0to 1, with 0 being of no importance and 1 being of high
importance. Changing these values will affect your final GQ
value.

7. Click OK to close the Analysis Method Editor window and
save the new Analysis Method.

Note: Clicking Cancel will close the window without
saving your changes.

8. Click Doneto exit the GeneMapper Manager window.
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Performing Analysis on Microsatellite Data

Overview The steps required to perform analysis on microsatellite data are:

» Converting the samplefiles, if necessary
e Adding samplesfilesto the project
» Applying project settings and starting the analysis

Converting Note: Theinformation below is not necessary for thistutorial;
Sample Files however, you may find it useful when you are working with your
own samplefiles.

If necessary, convert ABI PrisM® GeneScan® Analysis Software
sample files generated by the Apple Macintosh® software to the .fsa
format. The conversion is described in the ABI PRISV®
GeneMapper ™ Genotyping Software User’s Manual (PN 4335526).

Adding Sample If you have followed aong through this tutorial, you should already
Files have added your sample filesto the Project window. These are the
same files that you used for sizing; see“Importing and Sizing
Reference Data” on page 2-5. You will notice that a blue checkmark
isdisplayed in the REF column, indicating that these samples were
used as reference data for creating a bin set.

Applying Project  The project settings include:

Settings The desired Analysis Method, containing the appropriate bin sets

» The appropriate panel
» The appropriate size standard

To apply project settings:
1. Inthe Project window, select the Samples tab.

2. Select an Analysis Method:
a. Select the top cell in the Analysis Method column.

b. Select Microsatellite Tutorial from the drop-down list.
(Thisisthe Analysis Method you created earlier; see 3-5.)
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To apply project settings. (continued)

3.

Note: This step is not necessary for this tutorial (Tutorial Panel 9
is already selected). However, you may find it necessary to select a
panel when you are working with your own sample files.

To select apandl:

a. Selectthetop cell inthe Panel column. The Select a Panel
window opens.

b. Click afolder to expand it.
X

LMS-HD5-v2.5
LMS-MD10-¥2.5

-] SMaPshot Tutorial
-] Primer Focus Tutarial

c. Double-click the panel you wish to use.

The Select a Panel window closes and the selected panel is
entered into the first cell of the Panel columnin the
Samples tab.

Note: This step is not necessary for this tutorial. However, you
may find it necessary to select a size standard when you are
working with your own sample files.

To select asize standard:
a. Select the top cell in the Size Standard column.

b. Select an appropriate size standard from the drop-
down list.

Apply the selections to the selected samples, as follows:

a. Click and drag the mouse across the three column
headings (Analysis Method, Panel, and Size Standard) to
select the entire columns.

b. Select Edit > Fill Down (or press Ctrl+D) to apply the
selections to the selected samples.

The Status column is now selected, indicating that the
analysis needs to be performed.
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To apply project settings. (continued)

6. Select Analysis> Analyze.

Note: Since this project isthe one you created in Chapter 2,
the Save As dialog box does not appear. Your project will be
saved automatically under the same name.

7. The program initiates analysis, then saves each analyzed
sampl e to the project. While analysisis proceeding, progress
isdisplayed asfollows:
» The progressindicator at the bottom of the Project
window shows progressin two ways:
— Asabar graph extending from the | eft
— Asapercentage indicator
» The current sample undergoing analysisisindicated by

the sample row in the table displayed in green (or red if
analysisfailed for the sample).

When the program has finished analyzing the samples, the
message “Analysis Completed” appears on the Status bar of
the Project window (lower left corner).

Note: Auto-saving takes place after every 10 sample files
are analyzed or before the “ Analysis Completed” message

displays.

8. Click the Genotypestab in the Project window to view
analysis results. The GQ column informs you of the quality
of the alelecal:

e Green sguare = Pass

* Yellow triangle = Check

* Redcircle = Fail

Note: Asthe samples are analyzed, the results display in the
Project window Genotypes tab. This tab was previously
unavailable because you were sizing the samples. By
selecting a bin set, alele calls are made and saved.
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Examining the Analyzed Data

Examining the Analyzed Data

Overview

Customizing the
Project Window

About Creating
Plot Settings

Displaying
Samples in the
Samples Plot
Window

You can examine the analyzed data in both the Samples and
Genotypes tabs of the Project window. The stepsincluded are:
» Customizing the Project window (optional)

 Displaying samplesin the Samples Plot window

» Displaying samplesin the Genotypes Plot window

Asyou examine your data, you may want to customize the Project
window to better view your data. Customize the Project window by:
» Resizing the Project window
» Creating anew Table Setting, or using the provided default

table setting.

These tasks are optional. For procedures, refer to the ABI PRISV®
GeneMapper " Genotyping Software User’s Manual (PN 4335526).

For thistutorial, you do not need to create your own Plot Setting. Use
the default Plot Setting provided (named Microsatellite Default).

When examining your own data, however, you may wish to create
your own Plot Settingsto customizetheinformation that is displayed.
For procedures, refer to the ABI PRIsv® GeneMapper ™ Genotyping
Software User’s Manual (PN 4335526).

Use the Samples Plot window to display €l ectropherograms on a per-
sample basis.

To display samplesin the Samples Plot window:
1. | Inthe Project window, select the Samples tab.

2. For each sample you wish to display, select:
» The sample row number, or
e The samplefile name
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To display samples in the Samples Plot window: (continued)

3. Sedlect Analysis> Display Plots.
The Samples Plot window opens with an electropherogram

displayed for each selected sample.

g Samples Plot =100 x|
File Edit Wiew Tools Alleles Help

Mieosan <@ Panss 2 = ECEEE EEL W P

A ol e L W |
Sarmple File ‘Sample Namﬂ;anel ‘OS ‘SQ
cnnﬁjm,mm,clxm |1\n\m‘all’m|. |D 95 =]

A 3@ T 118 153 183 238 279 319 259 399 439 473 519 559 503 638 673 718

8T
5155
2436

1718
BM.L.A R T R

l:nnﬂjm,mm,l:|1zn19 |1\mmlm|. |n 95

1 28 T8 M8 198 183 2@ 279 39 358 389 433 473 S99 599 58 BB eP3 T4

7464

a9
3732|
186
nyj SR TP WA TN TV TR PV

4 5

4. | Select Microsatellite Default from the Plot Setting pull-
down menu on the left side of the toolbar.

Note: The Microsatellite Default Plot Setting has been
configured for use with microsatellite dataand is appropriate
for thistutorial. When analyzing your own data, you can
create and/or edit Plot Settings using the GeneM apper
Manager. For more information, refer to the ABI PRISv®
GeneMapper " Genotyping Software User’s Manual

(PN 4335526).
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To display samplesin the Samples Plot window: (continued)

5. Test al of the available optionsin the Samples Plot window.

By default, each electropherogram is displayed with the

following options:

e The Combine Dyesmodeison (that is, al dye colorsfor a
sample are overlaid within a single pane).

e The samples are displayed in Full View.

* TheX-axisisdisplayed in Basepairs.
Allele cdl labels, bins, and marker indicators cannot be
viewed in the Combine Dyes mode. To view these items,

switch to the Separate Dyes mode by selecting View >
Plots > Separ ate Dyes.

6. Thedefault options may be changed. Take a moment now to
test all of the available options in the Samples Plot window.
To do this, select the menu items and toolbar icons.

7. 1If youwould like to learn more about al of the available
optionsin the window, refer to:

e “Performing Tasksin the Plot Windows" on page 3-18

+ The ABI PRISV® GeneMapper ™ Genotyping Software
User’'s Manual (PN 4335526)

Displaying  Use the Genotypes Plot window to display electropherograms on a
Genotypes in the  per-marker basis.

Genotypes Plot _ _ .
Window To display genotypesin the Genotypes Plot window:

1. | Inthe Project window, select the Genotypes tab.

2. For each genotype you wish to display, select the genotype
row number.
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To display genotypes in the Genotypes Plot window: (continued)

3. Sedlect Analysis> Display Plots.

The Genotypes Plot window opens with an
electropherogram displayed for each selected marker.

Note: If you had left the Samples Plot view open and
performed steps 1 and 2 above, the view would
automatically refresh and display the selected genotypes.

—[ofx]
Fio Edit view Toolo lcles Holp
[erosatelt Defaut =m Panss: [ 5] EECECE EEL |
W (e mLeE W
‘Sample File ‘Xmuﬂk“ﬂu ‘r.,m ‘Mxﬂu ‘nx ‘xm ‘nl.\ ‘xn ‘xr ‘:m ‘m ‘Lm ‘xnr ‘.um ‘:n ‘EE ‘rsu
e 50 om0 50 [aarnar oo W W W W B B W W 8 8 E ] W |
=

W s e ma s W v e s 4@ w1 s

e
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aaj

52
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4. | Select Microsatellite Default from the Plot Setting pull-
down menu on the left side of the toolbar.

Note: The Microsatellite Default Plot Setting has been
configured for use with microsatellite data and is appropriate
for thistutorial. When analyzing your own data, you can
create and/or edit Plot Settings using the GeneM apper
Manager. For more information, refer to the ABI PRisw®
GeneMapper ™ Genotyping Software User’s Manual

(PN 4335526).
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To display genotypesin the Genotypes Plot window: (continued)

5.

Test al of the options in the Genotypes Plot window.

By default, each electropherogram is displayed with the

following options:

» Only the marker size range of the selected genotype is
shown, together with amarker margin of five basepairs. A
marker margin is how many basepairs beyond the marker
sizerangeis shown on the screen (both right and left sides
of the range).

* The X-axisisdisplayed in Basepairs.

e TheBinsmodeison.

e The Marker Range modeis on.

e TheIndicators modeis on.

« Theallelecal labels are displayed horizontally.

The default options may be changed. Take a moment now to
test all of the available options in the Genotypes Plot
window. To do this, select the menu items and toolbar icons.

If you would like to learn more about all of the available optionsin
the Genotypes Plot window, refer to:

e “Performing Tasksin the Plot Windows® on page 3-18

+ The ABI PRIsV® GeneMapper ™ Genotyping Software User’s
Manual (PN 4335526)
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Performing Tasks in the Plot Windows

Overview This section provides information about some common tasks
performed in the Samples and Genotypes Plot windows. These are:

* Zooming

» Adjusting the X-Axis Scale
* Adjusting the Y-Axis Scale

» Editing Allele Calls

» Editing Marker and Bin Information

If you would like to learn more about all of the available optionsin
the Samples and Genotypes Plot windows, refer to the ABI PRISV®
GeneMapper " Genotyping Software User’s Manual (PN 4335526).

Zooming Table 3-1 Zooming Choices

If you want to...

Then...

zoom in on a specific
region

click the X or Y axis and drag it to the desired
region.

zoom out to the full view

double-click the X or Y axis.

access additional zoom
options

right-click the X or Y axis.

Adjusting the X-  To adjust the X-axis scale:

AXis Scale

« Data Points

1. Select View > X-Axis Scale.

2. Select one of the following options:
» Basepairs (default)

Note: If you choose the Data Points option, be aware that
the point where sample extraction begins, while always
labeled “0” or zero in GeneMapper, may correspond to a
later scan humber in the gel-processing application.
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Adjusting the Y-  To adjust the Y-axis scale:

AXis Scale

1

Select View > Y-Axis Scale.

2.

Select one of the following options:
» Scalelndividually (default). This option scales each
electropherogram to its individual maximum height.

» Scaleto maximum Y. If you are viewing multiple
electropherograms, this option scales al panesto the
global maximum height.

» Scale To. This option allows you to set the Y-scale for all
of the electropherograms you are currently viewing.

Editing Allele  To edit microsatellite alleles in the Plot window:

Calls

Select Alleles > Editing M ode > Peak Selection.

If labels are not shown, turn them on by selecting:
* View > Labels> Horizontal Labels, or
e View > Labels> Vertical Labels

Note: If you arein the Samples Plot window, the Separate
Dyes mode must be on in order to view microsatellite |abels.

Click the desired peak to select it.

Right-click the selected peak to bring up the editing options.
The options are different for labeled and unlabeled peaks, as
described below.

If you selected... You can...
a labeled peak edit or delete the allele call.
an unlabeled peak you can only add an allele call.

ABI Prism GeneMapper Software Version 3.0 Microsatellite Analysis Tutorial 3-19



Chapter 3 Data Analysis

To edit microsatellite alleles in the Plot window: (continued)

5. When you finish editing, note that:

* Inthe Plot window, the edited allele(s) display the allele
edit history comments. (This can be turned off by
selecting View > Allele Changes.)

* Inthe Project window, the edited allele(s) display gray
quality flags. (These are displayed in the Genotypes tab
only.)

Editing Marker  To edit marker and bin information, Select Alleles> Editing M ode >
and Bin  Binning.

Information ¢ necessary, the Plot window will automatically switch to aview a

appropriate for editing marker and bin information.

To... Perform this action:
Edit a a. Click the red triangle marker indicators.
marker size b. Click and drag the size range handles to
range the desired locations.
Edit a bin a. Click a bin to select it.

b. Right-click the selected bin to delete or
edit the bin information.

Move a bin a. Click a bin to select it.

b. Click and drag the center of the bin to the
desired location.

Resize a bin a. Click a bin to select it.

b. Drag the left and right bin range handles
to the desired locations.

When you are finished making changes, close the Plot window and
save the changes.
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Creating Custom Kits, Panels,
and Markers

In This Chapter  Thischapter includes the following topics:

ProcessFlowchart .. ........... .. i 4-2
Creating Kits, Panels,and Markers. .. ...................... 4-3

Assumptions In Chapter 2, you used predefined panels to set up a project, if not

using LMSv2.5. It is possible to set up a project using custom kits,
panels, and markers.

It is assumed that you have already installed and logged on to the
ABI PrisM® GeneMapper™ Software Version 3.0.

ABI Prism GeneMapper Software Version 3.0 Microsatellite Analysis Tutorial 4-1



Chapter 4 Creating Custom Kits, Panels, and Markers

Process Flowchart

Setting Up a
Project

The flowchart below provides an overview of the tasks required to
set up a GeneMapper software project when you are creating custom
Kits, panels, and markers.

] Create a new kit
% Create a new panel
c
]
=
2
3 Create new markers
] Import reference data into a new project
v
= Size reference data:
3 * Select the Analysis Method with Bin
k= Set of none
% = Select the size standard
_?_a, e Select the panel
(]
a |
] ‘Create a new bin set |
% ‘Add reference data |
c
]
=
2
8 ‘ Perform autobinning |

4-2
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Creating Kits, Panels, and Markers

Overview To begin set up of a GeneMapper software project for this tutorial,
you may create your own custom kits, panels, and markers. The
stepsrequired are;

* Creating amicrosatellite kit
e Creating a panel
» Creating markers

Note: A panel isaset of markers. The grouping of markersin
panelsis determined by the kit provider or user.

Creating a  To create amicrosatellite kit:
Microsatellite Kit

1. Inthe Project window, select Tools > Panel Manager.
The Panel Manager window opens.

2. Select the Panel Manager root node in the navigation pane.

3. Select File> New Kit.
The New Kit dialog box opens.

pewiat x|

Kit name I

Kit type: |Microsatellite vl

ak | Cancel |

4. | Complete the following information:

a. Inthe Kit name text field, type a name for the kit.

b. From the Kit type drop-down list, select Microsatellite.
c. Click OK.

The Panel Manager window now shows with the new
Microsatellite kit displayed in the navigation pane.
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Creating a Panel  To create a panel:

1

In the navigation pane of the Panel Manager window, select
the kit you just created (see page 4-3).

Select File > New Pandl.

This creates anew panel, which will be associated with the
new Microsatellite kit.

On theright side of the Panel Manager window, type a name
for the new pandl:

a Click in the text box

b. Type name
c. PressEnter

ig# Panel Manager E x|
File Edit Bins Wiew

X EE N (NWW e[ o] FEEHEH EEE

-3 Panel Manager |1’*’*‘f\'21“@*m |Em:mam
‘I GenesScan Installatio ’7 hone
[JSMPdema
2R & Menw Microsatelite Kit

L CIMew Panel

4 | »

EIReference Samples

oK | Cancel | Apply |

To create other new panels associated with this kit, repeat
steps 2 and 3. You can create as many panels asyou'd like.

Creating Markers  To create markers:

1

In the navigation pane of the Panel Manager window, select
apanel you want to add markersto.

Select File> New Marker.

This creates a new marker, which will be associated with the
panel you selected.
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To create markers. (continued)

3. Ontheright side of the Panel Manager window, enter the

relevant information for the marker (for example, Marker
Name, Dye Color, €tc.).

ig#Panel Manager

x|
File Edit Bins “iew

GX EEE W e[ -] NEEEs EEE

-3 Panel Manager | ks Sume | Dye Colar | Min Sise o Sise | Control Alleles
[JGeneScan Installatior] FERCEL LG 0.0 0.0
‘CISMPdemo
=S Mew Microsatellite Kit

| ke E [ tter ¢ Conome

0.0 none

- Mew Marker

4 | 3

- Reference Samples

oK | Cancel | Apply |

4. To create other new markers associated with this panel,

repeat steps 2 and 3. You can create as many markers as
you'd like.

5. Click OK.

Completing To complete the GeneMapper software project setup, continue with
Project Setup thefollowing procedures:

» “Importing and Sizing Reference Data’ on page 2-5
» “Setting Up Bin Sets” on page 2-10

IMPORTANT! While following the procedures, be sure to make
adjustments for your customized panels. You cannot simply use the
tutorial defaults with your custom settings.
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Peak Detection Algorithms

3 Types of Peak Threetypes of Peak Detection agorithms are available:

Detection

user control over data analysis for desired results.
 Classic: Includesthe same parameters and the same size caller and

produces similar results to GeneScan software version 3.1.2

designed for use with the Macintosh operating system.

» Advanced: Includes the same parameters and the same size caller
and produces similar results to GeneScan software designed for

use with the Microsoft Windows NT operating system. Also it
includes anew size caller, with the exception of the smoothing

function.

» Basic: Contains limited parameters that may not provide enough

Usage Guidelines Thetable below lists general guidelines for selecting an algorithm to

use based on the instrument.

Instrument Peak Detection Algorithm
310 and 377 Classic
Multi-capillary Advanced
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