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ABIl Prism® GeneMapper™ High
Performance Genotyping Software
for Microsatellite- and SNP-Based
Genotyping Applications

Overview

With the advent of automated fluores-
cent genotyping using dye-label primers
and “size- and marker-multiplexing” in
a single lane, large-scale genotyping has
become a routine laboratory process.
ABI Prism® GeneMapper software is a
high-performance genotyping tool
designed to provide high throughput
and accuracy required by these
automated genotyping processes.

Assigning Process Component
Based Quality Values (PQV)

Comprehensive data filtering—to
substantially minimize data

examination time

Because of problems arising from poor
sample preparations, presence of PCR
artifacts, irregular stutter bands, and
incomplete fragment separations, a
typical genotyping project requires
manual examination of almost all allele
calls. We designed GeneMapper
software to eliminate this bottleneck
by substantially minimizing the need
to review data.

GeneMapper software assigns a series
of Process Component Based Quality
Values (PQV) that enable users to
rapidly pinpoint the basis for failed
allele calls, as shown in Figure 1.

The system then combines these
PQVs with the information from the
peak determination algorithms to give
an overall genotype quality value (GQ).

Using GeneMapper software,
called-alleles fall into three categories.

1) High-quality calls. These calls can
be accepted without reviewing.

2) Low-quality calls. These calls rep-
resent samples with contamination
and other failures, which render
the resulted data impossible to call.
This data can quickly be rejected
without reviewing.

3) Intermediate-quality calls. These
calls fall between high- and low-
quality calls. These calls can be
reviewed and edited conveniently
in GeneMapper software.

Automatic Quality Assurance Using

a Control Concordance PQV—This
particular PQV metric allows users to
confirm the correct allele calling of an
internal control. As a result, users are
assured that unknown samples in the
same project are analyzed correctly
using all the preset analysis parameters.

High Throughput
GeneMapper software can process
over 48,000 genotypes in 6 hours,

increasing productivity six-fold,
compared to size and allele calling with
GeneScan®and Genotyper® software
(Figure 2). Coupled with the use of the
PQV system, GeneMapper software
substantially minimizes the amount of
time users spend analyzing data.

Accurate Allele Calling

GeneMapper software applies a series
of novel, patent-pending size calling,
allele calling, automatic bin-building
and auto-panelizer algorithms to
assure allele calls are highly accurate.
We have optimized these algorithms
using data containing over 50,000
genotypes collected from laboratories
worldwide. As a result, GeneMapper
software supports a variety of genotyp-
ing applications using different
microsatellite and SNP markers.
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Figure 1. The Process-Component Based Quality Values (PQV) system details the quality of different compo-
nents of the size and allele calling process. The system moves allele calls with questionable quality up to
the top of the table for convenient reprocessing. With the PQV system, you can quickly determine which
sets of data are of good quality, which sets to reprocess, and which sets to discard. The quality check levels

are defined as Pass m ,Check

, or Low Quality e .
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Figure 2. High-throughput GeneMapper software
processes 48,000 genotypes in 6 hours.

Ease of Use
GeneMapper software provides
interactive tools to

e Generate new and custom markers
e Edit existing markers

e Set up analysis methods and custom
table display profiles

e Edit allele calls

Once analysis methods and marker
definitions are established, the data
analysis process is fully “transparent”
to users. We have streamlined these
decision-making steps so that repeti-
tive size and allele calling is simply a
single mouse-click operation.

Fast Editing

GeneMapper software includes a
complete set of editing tools that let
you edit called peaks, markers,

and bin definitions. These are carefully
designed graphical user interfaces
allowing rapid editing of allele calls and
bin definitions. In addition, a novel
SNP panel manager allows flexible
viewing of SNP traces, genotype
assignments and bins in multiple
colors for on-the-fly bin editing.

Data Sharing

GeneMapper software allows users

to access data from other local
GeneMapper databases for convenient
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data sharing without using client-server
infrastructure and incurring the associ-
ated IT support cost. Data access is
controlled by passwords set by local
GeneMapper software users.

One Software Tool for Multiple
Applications

Many SNP-based genotyping users
also perform microsatellite-based
genotyping. GeneMapper software is
designed to allow these users to
perform both linkage analysis and SNP
validations using a single software,
without needing to learn and validate
multiple software tools.

Application-Specific Features
Specific capabilities of microsatellite-
based genotyping —

Supports Linkage Mapping of Diploid and

Polyploid Organisms

Supports allele calling of organisms

with up to 50 alleles. GeneMapper

software users can genotype both
diploid (such as human) and polyploid
organisms (many plants and animals).

Supports Di-, Tri-, and Tetraucleotide
Markers

GeneMapper software allows users to
call alleles from sample files containing
highly multiplexed genotypes. Di-, tri-
and tetranucleotides microsatellite
markers are supported. Tri and tetra

nucleotide-based analysis parameters
are user-adjustable to allow maximum
analysis flexibility.

Features Automatic Bin Builder

(ABB) Algorithm

An Automatic Bin Builder (ABB)
algorithm is designed to enhance the
allele calling process for linkage
mapping applications. Using the ABB,
GeneMapper software creates relevant
bins based on the chosen panel
information, and successive allele

calls from the sample file collection.
The ABB continues to optimize the
distances between bins and the precise
positions of bin centers. As more
sample files are processed, the uncer-
tainty of the bin boundaries and
positions of the bin centers is
minimized. Finally, the collection of
called-alleles will be assigned to respec-
tive bins, and the appropriate bin
centers and bin width will be defined by
the ABB, automatically (Figure 3).

Employs Unique Microsatellite-Based
PQV Parameters

Specific PQVs are available for analysis
using di-, tri-, and tetranucleotides for
optimal performance. Up to 20 PQVs
can be utilized to monitor the genotyp-
ing process.

[ el |
Ew e m pe
® _'|_|_."‘.|-1---- " DOOEOE
B ol
i | g | e |

Figure 3. The Automatic Bin Builder (ABB) algorithm automatically creates precise bins for high-throughput

microsatellite-based genotyping applications.



Specific capabilities of SNP-based

genotyping —
Displays Electropherograms with Multi-
plexed Markers and Bin Overlays
GeneMapper software displays electro-
pherogram traces in multiple colors.
GeneMapper software also displays
electropherograms with multiplexed
markers and bin overlays. Marker
boxes are displayed immediately below
peak clusters to facilitate quick visual-
ization of allele calls from highly
multiplexed samples (Figure 4).

Employs unique SNP-Based PQV
Parameters

Unique PQV parameters are available to
filter out problematic data and automati-
cally examine the “rules” of SNP geno-
typing data analysis. For example, a
Double Peak (DP) PQV automatically
flags data containing two peaks with the
same color within a bin. With the addi-
tional PQV parameters, GeneMapper
software users can quickly filter highly
multiplexed data generated from several
3100 or 3700 systems (Figure 5).

Available Auto-Panelizer Features

The available Auto-Panelizer can
generate optimized markers multi-
plexed for a specific panel to
maximize the number of markers in
a panel while minimizing dye-color
overlaps. Proper functioning of the
Auto-Panelizer features requires the
use of a new ABI Prism® chemistry kit
to be released in the near future.
When this chemistry is available,
GeneMapper software users can
utilize the Auto-Panelizer features
already available in GeneMapper
software v 2.0.

Complete System Solution
GeneMapper software contains a
universal size-calling component that
is compatible with the ABI Prism®
310, 377, 3100, and 3700 Genetic
Analyzers. Windows NT-based sample
files obtained from these instruments
can be analyzed directly by
GeneMapper software.
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Figure 4. GeneMapper software allows simultaneous viewing of multicolor SNP traces overlaid with bins and
with genotype assignments under corresponding bins for fast bin editing.

Macintosh® platform-based sample
files need to be converted to Windows
NT® platform-based files, using a con-
version utility from GeneMapper
software, prior to the beginning of the
data analysis process.

GeneMapper software is fully
compatible with ABI Prism®
GeneScan™ Size Standards, Linkage
Mapping Sets, and SNaPshot®
Multiplex kits, Linkage Mapping Sets
and associated GeneScan™ size
standard. GeneMapper Database is
preloaded with the size standards,
markers, and panel information from
the Linkage Mapping Sets.

Analysis Accuracy and Concordance
Comparing GeneMapper software to
GeneScan and Genotyper Software
e Files containing over 8,000
Genotypes were obtained from
ABI Prism® 377 DNA Sequencers
in batches of 96 samples.

e The accuracy of the allele calls
was checked by comparing
GeneMapper software allele calls
with those made by an indepen-
dent user who previously
determined the allele calls using
Genotyper® software v 3.6 and
GeneScan® software v 3.5.

Results
e GeneMapper software is 99.99%
accurate when comparing high-
quality calls with those made
manually.

e |n addition, 99.8% of calls made
by GeneMapper software agreed
with the results obtained by the
second-user calls using GeneScan
and Genotyper software. The 0.2%
discordance was due to manual
scoring errors.

Conclusions
e With GeneMapper software, a
single operator can score almost
200,000 genotypes in a 24-hour
period.

One operator can easily keep pace
with the output from several 3100
or 3700 systems.

The allele-calling algorithms in
GeneMapper software assure
highly accurate data analysis for
SNP-based and microsatellite-
based genotyping.

e GeneMapper software’s ease of
use, timesaving features, and PQV
system makes it also beneficial for
medium-throughput users of 377
DNA Sequencers and 310
Genetic Analyzers.

www.appliedhiosystems.com
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Figure 5. Unique PQV parameters are available to filter out problematic data for SNP-based genotypying.

Specifications
Algorithms
e GeneMapper Sizing Algorithm

e Multiple Algorithm Allele
Determination for Microsatellite-
Based Genotyping

e Automatic Bin Assignment
Algorithm

e Automatic Bin Builder Algorithm
e SNP Allele Caller Algorithm

e Auto-Panelizer Algorithm

Quality Matrices

Process Component-Based Quality
Values (PQV) for Microsatellite-Based
Genotyping

Process Component-Based Quality
Values (PQV) for SNP-Based
Genotyping

Database

GeneMapper Database included in
GeneMapper software v 2.0 is an
Oracle (8.1.6) database.

File Input Format

ABIF samples files or sample data
from Sequence Collector software
(previously known as BioLIMS
software)

File Output Format
Tab-delimited text files

Computer Platforms - Minimum

computer requirements:

e A Windows NT® compatible computer
with Windows NT® Version 4, Service
Pack 5, 6 GB free disk space, 700
MHz Pentium® Ill processor, 256 MB
Memory (512 MB recommended),
and a 17" monitor.

e A Windows 2000® compatible
computer with Windows 2000®
Professional, Service Pack 2, 6 GB
free disk space, 700 MHz Pentium®
[II processor, 256 MB Memory
(512 MB recommended), and a
17" monitor.

e Current 3100 data collection
computer running 3100 data
collection v 1.x software

Ordering Information

Description P/N
GeneMapper Software P/N 4319372
GeneMapper Software P/N 4319373

with GeneScan Software

GeneMapper Software P/N 4319377
Upgrade for current GeneScan™
and Genotyper Software users

Upgrade for GeneMapper P/N 4332537
Software v 1.0.2 tov 2.0

Contact your local Applied Biosystems
representative for ordering information.
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Worldwide Sales Offices

Applied Biosystems vast distribution
and service network, composed of
highly trained support and applications
personnel, reaches into 150 countries
on six continents. For international
office locations, please call the division
headquarters or refer to our web site
at www.appliedbiosystems.com.

Applera is committed to providing
the world's leading technology and
information for life scientists.
Applera Corporation consists of
the Applied Biosystems and
Celera Genomics businesses.

Headquarters

850 Lincoln Centre Drive
Foster City, CA 94404 USA
Phone: 650.638.5800

Toll Free: 800.345.5224
Fax: 650.638.5884

For Research Use Only.
Not for use in diagnostic procedures.

GeneMapper, GeneScan, Genotyper, and AB
(Design) are trademarks and BioLIMS, ABI
Prism, and Applied Biosystems are registered
trademarks of Applera Corporation or its sub-
sidiaries in the US and certain other countries.

Oracle is a registered trademark of Oracle
Corporation.

©2002 Applied Biosystems. All rights reserved.
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