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Chapter 1:  Axiom™ myDesign™ Arrays 

This guide provides reference information for designing and ordering Axiom™ myDesign™ 

Arrays for genotyping in biological research.  

Topics covered in the guide include the following: 

 Validation of genomic content in the Axiom Genomic Database 

 Using the Axiom Design Center to select markers for an array design 

 Marker selection and array design strategies 

 Ordering Axiom myDesign Arrays 

 Note: The steps outlining procedures are frequently supplemented with screen 

captures. The screen captures depicted in this guide may not exactly match the 

windows displayed on your screen. 

Prerequisites  

This guide is intended for scientists and bioinformatics experts who want to utilize Axiom 

myDesign Arrays. This guide uses conventions and terminology that assume a working 

knowledge of bioinformatics, microarrays, association studies, the internet, and internet-

based browsers. 

Only customers with valid NetAffx accounts can access the Axiom Genomic Database. 

Registration is free and can be created at www.affymetrix.com. 

The following sections describe: 

 Introduction to Axiom myDesign Arrays (below) 

 Axiom myDesign Array Design Process (page 9) 

Introduction to Axiom myDesign Arrays 

The basic purpose of any biology experiment is to get information that will provide insight 

into a biological question. For example, researchers conduct disease association studies to 

identify biomarkers linked to complex diseases. These biomarkers may be useful in 

monitoring response to therapy, in predicting predisposition for disease, disease 

progression, or response to therapy. 

The Axiom myDesign Array is an innovative technology designed specifically for genome-

wide association, replication, fine mapping, and candidate gene association studies.  

These fully customizable arrays enable the interrogation of 1,500 to 2.6M markers per 

sample, including single nucleotide polymorphisms (SNPs) and simple insertion/deletions 

(indels) of interest. The industry-leading scalability provides more options to maximize 

genetic coverage across the genome or within specific gene regions. 

Axiom myDesign Arrays consists of two product offerings: 

Axiom™ myDesign TG™ Arrays: These arrays support targeted genotyping projects, 

such as candidate gene analysis and fine mapping studies. Each array contains 1,500 – 

500,000 markers per sample. 

Axiom™ myDesign™ GW Arrays: These arrays support whole-genome analysis, such 

as genome wide association (GWAS) or replication studies. 

http://www.affymetrix.com/
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You can place the following types of markers on the array: 

 Validated genomic markers from the Axiom Genomic Database 

 Novel markers containing proprietary sequences that were discovered during 

exome sequencing or targeted resequencing of candidate genes under linkage 

peaks or association signals 

 Specific probe sets from existing commercial arrays, such as Axiom Arrays 

Affymetrix has the following tools that can be used to design Axiom myDesign Array 

Plates: 

 Axiom Genomic Database: A proprietary database containing approximately 

11 million genomic markers from the human genome spanning 4 major 

populations (CEU, JPT, CHB and YRI). The database contains millions of rare 

and common variants from sources such as the International HapMap initiative, 

1000 Genomes Project, NHGRI Database of Published Associations, and other 

programs. The database includes more than 8.8 million Axiom-validated 

markers and an additional 2.1 million “tag-able” markers.  

 Axiom Genotype Data Set: The files contain data on about 5.4 million SNPs, 

including ~1.8 million from HapMap and dbSNP, ~3 million from the 1000 

Genomes Project 2009 release, and an additional ~0.6 million from 

collaborative discovery projects. Almost all of the ~1.8 million SNPs from 

HapMap and dbSNP were genotyped on 11 populations comprising more than 

1,300 individuals, while the remaining ~3.6 million SNPs were genotyped on the 

three HapMap populations (CEU: Utah residents with European ancestry; CHB: 

Han Chinese in Beijing, China; JPT: Japanese in Tokyo, Japan; YRI: Yoruba in 

Ibadan, Nigeria) comprising about 270 individuals. A subset of the genotypes 

for the 1.8 million SNPs mentioned above is also available from HapMap and 

agrees with the Axiom genotypes more than 99 percent of the time. 

 Axiom Design Center: An interactive web application enabling users to select 

markers from the Axiom Genomic Database by disease and genetic prevalence 

in ethnic populations to optimize an Axiom myDesign Array. 

The following sections describe: 

 Axiom myDesign Array Plates (below) 

 The Axiom Genomic Database (page 8) 

 The Axiom Design Center (page 8) 

Axiom myDesign Array Plates 

Axiom myDesign Genotyping Array Plates are fully customizable mid- to high-density array 

plates that can be optimized with the most relevant markers for your study.  

The array plates are available in several configurations that enable customization of 1500 

to 2.6 million markers per sample. To design an array, you can use genomic content from 

the Axiom Genomic Database or submit your own target sequence from your resequencing 

initiatives or other sources.  

Each plate contains 96 arrays per plate. You can design a plate in which all of the arrays 

have the same content, or you can subdivide the plate into two, three, or four regions, 

with the arrays in each region having different content, enabling you to interrogate more 

markers per sample, but fewer samples per plate (Figure 1.1, Table 1.1). 
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Figure 1.1. Multi-array configurations of Axiom myDesign Array Plates 

 

Each array within an array plate can accommodate 1,500 to 675,000 markers. By 

leveraging multiple arrays within an array plate, higher density configurations per sample 

can be achieved (see Table 1.1).  

Table 1.1. Options for configuring high-density myDesign Array Plates 

Array type No. of array types Density Throughput 

Axiom TG 1 array/plate 
1.5K – 500K 

markers/sample 
96 samples/plate 

Axiom GW 

1 array type/plate 
500-675K 

markers/sample 
96 samples/plate 

2 arrays/plate 
1.35 million 

markers/sample 
48 samples/plate 

3 arrays/plate 
2.00 million 

markers/sample 
32 samples/plate 

4 arrays/plate 
2.6 million 

markers/sample 
24 samples/plate 

The marker selection and the final array design are developed in collaboration with 

Affymetrix Bioinformatics Services (BIS). 

The Axiom Genotyping Solution 

Axiom myDesign Array Plates are compatible with the Axiom™ Genotyping Solution, an 

integrated solution for high-throughput genotyping initiatives. In addition to the Axiom 

Genomic Database and the Axiom Design Center, this solution includes array plates, 

complete reagents kits, automated and manual workflow for sample preparation, 

instrumentation, and software. 

The Axiom Genotyping Solution includes: 

 Axiom Reagent Kit 2.0: A complete reagent system that includes all 

consumables for processing 96 reactions per plate.  
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 GeneTitan® Multi-Channel (MC) Instrument: A single instrument that 

combines a hybridization oven, fluidics processing, and imaging to provide 

automated array plates processing from target hybridization to data generation. 

 Genotyping Console™ Software v4.1 or higher: An updated software 

application for automated allele calling and quality assessment of called 

genotypes. 

The Axiom Genomic Database 

The Axiom Genomic Database contains two types of markers: 

 Axiom-validated markers that meet the following criteria: 

 Derived from a trustworthy source with reliable genetic information 

 Genotyped in the Axiom Assay with high accuracy and call rate 

 At least two examples of the minor alleles were observed in the screened 

individuals  

 “Taggable Markers” are non-validated markers that are tagged in at least one 

population by a validated marker with an R2 ≥ 0.6. The Axiom-validated 

markers can serve as tags for these taggable markers. 

Sources of Axiom-validated Markers 

The Axiom-validated markers were discovered through several sequencing sources, 

including: 

 International HapMap Project phases I-III 

 dbSNP 

 1000 Genomes Project 

 NHGRI Database of Published Associations 

 Kalahari Bushmen project (a scientific collaboration with Stephan Schuster, 

Penn State University, and Vanessa Hayes, Children's Cancer Institute Australia 

at the University of New South Wales) 

Affymetrix creates screening arrays using a pool of all known markers from these sources. 

Affymetrix utilized these screening arrays to test the performance of the markers in the 

Axiom Assay and to select markers that meet the criteria for validation. 

The remaining markers are not fully validated because fewer than two examples of the 

minor alleles were observed in screened individuals; however, these loci are tagged by 

an Axiom-validated marker in at least one population with an R2 > 0.6. 

The Axiom Design Center 

The Axiom Design Center, part of NetAffx, enables the generation of a project marker list 

by: 

 Selecting Axiom-validated markers across the genome or within genomic 

regions of interest. 

 Directly specifying a set of markers from other sources, such as de novo 

markers or probe set markers. 

 Note: Affymetrix does not guarantee analytical success rates for non-

validated markers submitted in de novo files. 
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Selecting Axiom-validated markers 

The selection process requires:  

1. Creating a list of target markers (markers of biological interest). 

2. Selecting Axiom-validated tag markers using one of the following methods:  

 Direct interrogation of validated markers 

 Selecting best tag based on linkage disequilibrium (LD/R2) 

 Greedy marker selection based on LD/R2 

 Physical density “picket-fence” method (based on picket fence distribution) 

with evenly spaced SNPs using physical distance (kb) 

For more information, see Chapter 6: Specifying Marker Groups (page 36). 

Using direct specification of markers 

You can also submit files with the following types of data as a marker group:  

 de novo markers 

 Note: Affymetrix does not guarantee analytical success rates for non-

validated markers submitted in de novo files. 

 Specific probe sets  

 Entire design proposals 

For more information, see Direct Specification of Markers (page 64). 
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Axiom myDesign Array Design Process 

The steps in the workflow for designing an Axiom myDesign Array are shown in Figure 1.2 

and described in more detail in the sections below. 

Figure 1.2. Axiom myDesign Array design process  

 

Stage 1: Experiment design 

 

Stage 2: Create a design attempt 

Stage 3: Submit finalized design 

attempt and order arrays 
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Stage 1: Experiment Design 

The initial experiment design includes: 

 Figuring out which parts of the genome are of interest  

 Deciding on array design options  

 Devising strategies for selecting markers  

For more information, see Chapter 2: Strategies for Array Design and Marker Selection 

(page 12). 

Stage 2: Create a Design Attempt using Axiom Design Center 

A design attempt list is a list of all the markers you wish to have placed on your myDesign 

Array. This list is created using the Axiom Genomic Database and the Axiom Design Center 

in an iterative process. 

For more information, see: 

 Chapter 3: Creating an Axiom™ myDesign™ Array Design (page 17) 

 Chapter 4: Initializing a Project (page 25) 

 Chapter 5: Initializing a Design Attempt (page 29) 

 Chapter 6: Specifying Marker Groups (page 36) 

 Chapter 7: Reviewing Design Attempt Results (page 71) 

Stage 3: Submit Finalized Design Attempt to Bioinformatics 

Services and Have Array Designed 

In this stage: 

1. The finalized design attempt is submitted to Affymetrix Bioinformatics Services (BIS). 

This may be an iterative process, requiring direct modification of the design proposal or 

another design attempt to refine the number of markers or their coverage to fit into 

the specified number of array pegs. 

2. Sales and BIS provide a quote for the design service and arrays. 

3. You submit a Purchase Order (PO) for the arrays. 

4. BIS submits a final design proposal for your approval. 

  Important: Once you approve the final design, the manufacturing process 

will begin and no additional changes can be made. 

5. The arrays are manufactured and shipped, and an email notification from BIS is sent 

informing you that the library files for your array are available in the Axiom Design 

Center. 

For more information, see Chapter 8: Finalizing the Design Attempt and Ordering the 

Arrays (page 86). 
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Chapter 2:  Strategies for Array Design and Marker 

Selection 

The fundamental purpose of an Axiom myDesign Array is to report genetic information for 

the markers (SNPs and indels) of interest. 

This chapter describes the options and strategies available to design an array that meets 

your needs. 

The chapter has the following sections: 

 Array Design Options (below) 

 Strategies for Selecting Markers (page 13) 

 Details of Marker Selection Algorithms (page 13) 

 Examples of Marker Selection for Various Array Designs (page 15) 

 References (page 16) 

Array Design Options 

There are two main design strategies for creating an Axiom myDesign Array Plate:  

Fully customized: The first option is to design an entirely new Axiom myDesign Array 

Plate with any density of markers from 1,500 and ~ 2.6 million markers per sample. In 

this case, querying the Axiom Genomic Database will identify the markers of interest to be 

included on the myDesign Array. 

Each array within an array plate can accommodate 1,500 to ~ 675,000 markers. By 

leveraging multiple arrays within an array plate, higher density configurations per sample 

can be achieved (see Table 2.1). Depending on the markers chosen, fewer than 675,000 

may fit on a single peg, because some markers require more probes than others to ensure 

accurate genotyping.  

If fewer than 675,000 markers are selected, additional control markers will be added to 

the design to ensure accurate normalization and quality control. These additional makers 

are high quality markers with high Minor Allele Frequency (MAF) markers (randomized 

across the genome and populations) and are identified as controls in the analysis files. 

Table 2.1. Options for configuring high-density myDesign Array Plates 

Array Type No. of array types Density Throughput 

Axiom TG 1 array/plate 1.5K – 500K markers/sample 96 samples/plate 

Axiom GW 1 array type/plate 500-675K markers/sample 96 samples/plate 

2 arrays/plate 1.35 million markers/sample 48 samples/plate 

3 arrays/plate 2.00 million markers/sample 32 samples/plate 

4 arrays/plate 2.6 million markers/sample 24 samples/plate 

Semi-customized: The second option is to supplement one of the currently available 

Axiom Genome-Wide Array Plates (CEU or ASI) with additional markers. You can 

supplement the array up to the densities shown in Table 2.2.  
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Table 2.2. Number of additional markers to include on an existing Axiom Genome-Wide 

Array Plate 

Array No. of markers on array No. of supplemental markers, 
assuming 1 array/plate 

Axiom Genome-Wide CEU 
Array Plate  

587,352 70,000 

Axiom Genome-Wide ASI 
Array Plate  

600,307 38,000 

Strategies for Selecting Markers 

Several decisions are required when selecting validated markers for an array: 

1. Creating a list of target markers of interest either by providing the lists themselves or 

by filtering the Axiom Genomic Database for the markers. The Axiom Design Center 

supports filtering the Axiom Genomic Database by specifying files of genes, SNPs or 

regions. In addition, markers can be identified based on their genetic information (e.g., 

minor allele frequency) or annotation information (e.g., transcript relationship). These 

target markers must be in the Axiom Genomic Database, but they can include both 

validated markers and taggable markers. 

2. Selecting a marker selection method to identify the set of validated markers that will 

either directly provide genetic information for the target markers, or serve as genetic 

tags for the markers in the target set. 

Several options are available for interrogating the markers of interest (see Details of 

Marker Selection Algorithms, below). 

The marker selection strategies are discussed in more detail in Chapter 6: Specifying 

Marker Groups (page 36). 

Details of Marker Selection Algorithms 

Different marker selection algorithms can be chosen when setting up a query for a marker 

group, as described in Chapter 6: Specifying Marker Groups (page 36). The different 

algorithms enable the selection of Tag markers from the Axiom Genomic Database in 

different ways, as described below. 

Direct selection: The marker of interest itself is included on the Axiom myDesign Array, if 

it is in the Axiom-validated set. This provides the most detailed information on the target 

markers that are Axiom-validated, but may not be available for all target markers. 

Best tag: Best tag markers for each target marker are preselected according to a set of 

rules designed to maximize performance. If the target marker is Axiom-validated, the best 

tag will always be the marker itself. The best tag for any given non-validated marker will 

generally be the Axiom-validated marker with the highest R2 (LD) to it as long as the 

validated marker is near the non-validated marker and the R2 value is greater than 0.6. 

However, if other markers have very close to the highest R2 to the target marker, one of 

them might be chosen as the best tag based on: 

 Proven high performance on an existing Axiom Array. 

 A smaller number of probes required for high quality genotypes (A/T and C/G 

markers require more probes). 
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 More genotypes available in the Axiom Genomic Database. 

Note: To be a best tag the R2 must be greater than 0.6. 

A single Axiom-validated marker may be the best tag available for multiple target 

markers. Best Tag may use more array real estate for a given set of target markers than 

either Direct Selection or Greedy Tag Selection and may not be possible for all markers if 

the target set is larger than the number of markers that will fit on an array. It can provide 

more detailed information on the target markers than Greedy Tag Selection. 

Greedy tag: Greedy Tag selection attempts to efficiently select a relatively small number 

of validated markers to cover the target marker set. This is accomplished by “greedily” 

selecting validated markers that are most valuable with respect to their ability to cover 

target set markers. A target marker is considered covered if at least one selected Tag 

marker has an R2 to it greater than or equal to the user defined threshold. Markers 

selected in previous marker groups contribute to coverage, potentially reducing the 

number of new markers selected, unless redundant coverage is selected. 

In this algorithm: 

1. Validated markers are ranked mainly according to how useful they are in covering yet 

un-covered target set markers and how much array space it takes to genotype them 

(by a score equal to the sum of their pairwise R2 values to all un-covered target 

markers, counting only values of R2 greater than or equal to the threshold, divided by 

the number of features they take). The robustness of the genotyping performance of 

validated markers is also factored in to some degree. 

2. The validated marker that ranks the highest is selected. 

3. Once a tag marker is selected, all target markers it covers are removed from 

consideration, and the scores of other validated SNPs are adjusted to reflect the fact 

that those target markers do not need to be covered again (if redundant coverage is 

desired, the greedy marker selection process can be repeated in an additional Marker 

Group). 

Steps 1 through 3 are repeated until either all target markers are covered, or no more 

validated markers can be selected that would cover additional target markers. 

Physical density: Uniform physical coverage (or as close to uniform as possible) is 

achieved using a “gap-filling” strategy. Preselected markers may be provided along with a 

list of regions to cover, and a desired maximum distance in base pairs between selected 

markers. Starting with the largest gap between selected markers, Axiom-validated target 

markers are identified that fall as close as possible to the center of the gap. Within a 

certain range of the center, markers are weighted by distance to the center, resolution and 

space efficiency. The top-ranked marker is selected, dividing the initial gap into two 

smaller gaps. This process continues, always addressing the largest remaining gap 

between selected markers, until either no more markers can be selected or all gaps are 

smaller than the specified maximum distance. 

For example, selecting a physical density of 1 marker in 100KB means that markers will be 

selected to ensure the inter-marker distance is always less than 100kb. 

 Note: There are certain regions of the genome where this is not feasible. 



 

Design Guide for Axiom™ myDesign™ Genotyping Arrays Page 15 of 97 

702948, Rev. 2  

Examples of Marker Selection for Various Array Designs 

Known markers of interest: A particularly simple design could involve direct 

interrogation of a target set of markers with known or suspected associations to particular 

phenotypes. In this case, the target markers would be specified precisely, by OMIM id, 

rsID or location. In this case utilizing either the direct tag or best tag selection method is 

probably the method of choice. All of these markers are very important and should be 

represented on the array. Direct tagging could be employed to select all Axiom-validated 

markers from the target set. If any target markers were not Axiom-validated, a single best 

tag could be selected for each remaining target marker out of all Axiom-validated markers 

(the end result would be the same as using “best tag” selection for all target markers). 

Biologically relevant genes: Building on the above example, the phenotypes of interest 

may be associated with a known set of genes, so that it is desirable to genotype markers 

in or near those genes in the genome. If only a few genes are of particular interest, direct 

or best tagging of markers associated with those genes should return a reasonable number 

of markers for the array. On the other hand, if the number of interesting genes is large, 

the number of associated markers could take up more space than desired or available. In 

that case, greedy marker selection, using the gene-associated markers as the target, can 

return a smaller number of markers that nevertheless provides coverage of as many of the 

target markers as possible. 

Regions of interest: Certain genomic regions may be of particular interest, e.g. gene-

rich regions, or a region with a known genetic association without a particular gene 

identified. The design can focus on markers in a set of specified regions, either by direct, 

best, or greedy tagging of markers within those regions. Uniform physical coverage could 

be employed to detect, e.g., loss of heterozygosity in specific regions, as well. 

General genomic coverage: After any markers of particular interest are selected or 

covered, it may be desirable to add markers for coverage of variations without known 

associations. This is particularly appropriate for GWAS studies. The target set could be all 

known variants in the population of interest, or all common variants in that population, 

etc. Greedy marker selection is the strategy of choice to provide a good level of coverage 

with a number of markers that can fit within the parameters chosen for the array. 

Example array design: cancer fine-mapping 

This example illustrates multiple marker groups of SNP selection for an Axiom myDesign 

array focused on fine mapping for breast cancer research. We assume that a single 

population of interest; for a design intended for multiple or admixed populations, the 

following steps could be repeated for each population. 

First marker group: Particular SNPs with observed associations to breast cancer, e.g. 

rs29815821, are provided as a list of either rsIDs or chromosomal locations. Best tag SNP 

selection is employed to directly tag as many as possible of these SNPs, and provide the 

best available proxy for the rest in the population of interest. 

Second marker group: Target SNPs from the first round that could not be directly tagged 

are provided as a list including position and sequence for de novo probe design. The 

resulting probes might or might not have good performance, and will need to be assessed 

by the experimenter before inclusion in analysis. Note that some of these SNPs may be 

covered by a “best tag” in the first marker group. 

Third marker group: Genes with known or suspected associations, perhaps drawn from the 

Sanger Cancer Gene Census2 (http://www.sanger.ac.uk/genetics/CGP/Census/), are 

provided as a list of gene symbol, RefSeq, Ensembl, or OMIM ids. Best tag SNP selection 

can be employed to maximize representation of these genes‟ SNPs or, if the number of 
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genes is large, greedy SNP selection can be employed to efficiently cover as many genic 

SNPs as possible. 

Fourth marker group: Specific genomic regions of interest, e.g. amplification regions 

associated with cancer progression in gene expression work such as 17q22–243, are 

provided as a list of chromosome start and stop position. Uniform physical coverage is 

employed to tag these regions, since specific genes that fall within them were already 

addressed in round 2. 

Fifth marker group: With SNPs, genes, and regions of specific interest covered, the rest of 

the chip is devoted to maximizing coverage of the genome in the target population. 

Greedy SNP selection is employed, to cover all SNPs, perhaps with a minimum minor allele 

frequency specified to concentrate on common variants. Redundant coverage is selected 

so that the genic SNPs covered in marker group 2, and regions addressed in marker group 

3, are considered a second time, to add robustness and possibly greater ability to impute 

variants in those regions. 
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Chapter 3:  Creating an Axiom™ myDesign™ Array 

Design 

An Axiom myDesign Array design is a set of markers to include on your myDesign Array. 

The list of markers is created using the Axiom Design Center and the Axiom Genomic 

Database. 

This chapter covers: 

 The Array Design Process (below) 

 Getting Access to the Axiom Design Center (page 20) 

 Introduction to the Axiom Design Center (page 20) 

The Array Design Process 

The Axiom Design Center and the Axiom Genomic Database is used to create an Array 

Design, which is submitted to Bioinformatics Services as the basis for a finalized design 

attempt for a myDesign Array.  

The array design process (Figure 3.1) is described in more detail in the sections below. 



 

Design Guide for Axiom™ myDesign™ Genotyping Arrays Page 18 of 97 

702948, Rev. 2  

Figure 3.1. Array design process 
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Initializing a Project 

An Array Design is managed as a project, consisting of one or more design attempts. 

Projects can be initialized after creating a NetAffx account and accessing the myDesign 

Center. 

For more information, see Chapter 4: Initializing a Project (page 25). 

Initialize a Design Attempt 

A Design attempt is a set of marker groups submitted to the Axiom Design Center. 

More than one marker group can be submitted in a design attempt.  

The initial design attempt is created automatically when the project is initiated.  

For more information, see Chapter 5: Initializing a Design Attempt (page 29). 

Set Up Marker Groups  

The marker group features enables the identification of a set of Axiom-validated tag 

markers that can be placed on an array and provide useful information about the biological 

questions. 

The marker group feature provides options to:  

 Specify a list of target markers using genomic location and annotation 

information. 

 Identify a set of tag markers that may provide useful information about the 

target markers. 

Additional marker groups can be created or existing marker groups can be duplicated and 

modified. 

For more information, see Chapter 6: Specifying Marker Groups (page 36). 

You can also use the marker group controls for direct definition of markers such as: 

 de novo markers 

 Note: Affymetrix does not guarantee analytical success rates for non-

validated markers submitted in de novo files. 

 Probe set markers 

 Design proposals 

For more information, see Direct Specification of Markers (page 64). 

Submit the Design Attempt 

After specifying a set of marker groups, the design attempt is submitted to the Axiom 

Design Center for processing. 

For more information see Submitting a Design Attempt (page 66). 

 Note: If your design attempt returns too few (n < 1500) or too many (n > 

2.6M) markers, you will receive an email from Bioinformatics Services (BIS) 

informing you of the problem. 
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Review Reports for Design Attempts 

An email notification from Bioinformatics Services (BIS) will be sent to alert you when the 

processing of the design attempt is completed and the reports and marker lists are 

available for review. After receiving the reports and marker list files, review them to 

determine if you have: 

 Selected the right number of markers for the Array Design. 

 Obtained coverage of the areas of interest. 

See Chapter 7: Reviewing Design Attempt Results (page 71). 

Submit Additional Design Attempts if Necessary 

Additional design attempts with new or modified marker group queries can be submitted to 

refine the Array Design. Previous design attempts can be copied and modified to refine the 

design 

See: 

 Adding or Removing Design Attempts (page 33). 

 Adding or Deleting Marker Groups (page 43). 

Finalize the Design Attempt 

When the design attempt provides the coverage required for the Array Design  

 Finalize the design attempt. 

 Work with Affymetrix Bioinformatics Services (BIS) to get the array designed 

and manufactured. 

For more information see Chapter 8: Finalizing the Design Attempt and Ordering the 

Arrays (page 86). 

Introduction to the Axiom Design Center  

This section describes: 

 Getting Access to the Axiom Design Center (below) 

 The Axiom Design Center Interface Pages (page 21) 

 Common Components of the User Interface (page 23) 

Getting Access to the Axiom Design Center 

A valid NetAffx accounts is required to access the Axiom Genomic Database. Registration is 

free and can be created at www.affymetrix.com. 

To sign in to the Axiom Design Center: 

1. Open the NetAffx sign-in page in your browser (Figure 3.2). 

http://www.affymetrix.com/
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Figure 3.2. NetAffx sign-in page 

 

2. Enter your Email ID and password and click the submit button. 

The projects page opens (Figure 3.3). 

The Axiom Design Center Interface Pages 

The projects page (Figure 3.3) displays the projects you have created with their status. 

Figure 3.3. Projects page 

 

The functions of the projects page are described in Chapter 4: Initializing a Project 

(page 25). 

The Files page (Figure 3.4) enables: 

 Uploading files for use in a marker group. 

 Downloading files for review or editing. 

Account Information 

Navigation tools 

Submit 
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 Deleting files that have not been used in a design attempt. 

Figure 3.4. Files page 

 

The functions of the files page are described in Uploading Files (page 47). 

The project summary page (Figure 3.5) displays information about a selected project. 

Figure 3.5. Project summary page 

 

The functions of the project summary page are described in: 

 Chapter 5: Initializing a Design Attempt (page 29) 

 Chapter 6: Specifying Marker Groups (page 36) 
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 Submitting a Design Attempt (page 68) 

 Chapter 7: Reviewing Design Attempt Results (page 71) 

 Chapter 8: Finalizing the Design Attempt and Ordering the Arrays (page 86) 

Common Components of the User Interface 

All pages have certain common features (Figure 3.6). 

Figure 3.6. Common features 

 

The common features are: 

 Account information enables you to: 

 Log out 

 Open and edit your account information page. 

 The Affymetrix.com navigation bar enables you to go to other parts of the 

website. 

 Axiom Design Center navigation links enable navigation between different pages 

in the Axiom Design Center. 

Account information 

Affymetrix.com navigation bar 

Axiom design center navigation links 
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Getting Help 

Clicking the Help link in the Axiom Design Center Navigation Bar opens an online help file 

with the same contents as this Design Guide for Axiom myDesign Arrays (Figure 3.7). 

Figure 3.7. Online help 

 

Help buttons  are also available at various spots in the interface. Mouse over them to 

open a help pop-up (Figure 3.8). 

Figure 3.8. Pop-up help 
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Chapter 4:  Initializing a Project 

Each array design is managed by the Axiom Design Center as a project. The steps for 

creating and submitting a project are outlined in Figure 4.1. 

Figure 4.1. Project workflow 
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The Axiom Design Center provides tools for: 

 Tracking your Projects (below) 

 Initializing a Project (page 27) 

 Deleting a Project (see 28) 

See Chapter 8: Finalizing the Design Attempt and Ordering the Arrays (page 82) for 

information about finalizing the design attempt. 

Tracking your Projects 

The projects page (Figure 4.2) lists your projects. 

Figure 4.2. Projects page 

 

Projects page options: 

 + Project button: click to initialize a project 

Each Project in the list (Figure 4.3) has: 

 Project name 

 Summary: Descriptive text entered by user 

 Design Attempt with number and status 

See Design Attempt Information (page 32) for more information on the Design Attempt 

status. 

 If a design attempt has not been submitted for the project, a delete button is 

available (see Deleting a Project on page 28). 

Project with three design attempts 

Add Project button 

Project with design 
attempt 
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Figure 4.3. Project information page 

 

Initializing a Project 

To initialize a project: 

1. Go to the projects page (Figure 4.4) 

Figure 4.4. + Project button 

 

2. Click the + project  to add a new project. 

The add project dialog box (Figure 4.5) opens. 

Figure 4.5. Add project dialog box 

 

3. Enter a name for the project in the project name box. 

4. Enter a brief description of the project in the project summary box (optional). 

Add Project button 



 

Design Guide for Axiom™ myDesign™ Genotyping Arrays Page 28 of 97 

702948, Rev. 2  

5. Click + project. 

The new project appears at the top of the list (Figure 4.6). 

Figure 4.6. Project added 

 

Deleting a Project 

A project can only be deleted if a Design Attempt has not been submitted to Affymetrix for 

processing. 

To delete a project: 

 Click the delete button at the right side of the project listing (Figure 4.7). 

Figure 4.7. Project with delete button 

 

The project is deleted. 

Delete button 
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Chapter 5:  Initializing a Design Attempt 

A design attempt (Figure 5.1) is a set of marker groups with criteria selected to specify the 

markers you want. The first design attempt for a project is initialized when the project is 

created. 

Figure 5.1. Project workflow 
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After you have specified the marker group queries you want, you can submit the design 

attempt for processing.  

The process of creating a marker group query is described in Chapter 6: Specifying Marker 

Group (page 36). 

The process of submitting a design attempt is described in Submitting a Design Attempt 

(page 66). 

This chapter describes: 

 Project Summary Page (below) 

 Adding or Removing Design Attempts (page 33) 

Project Summary Page 

The project summary page (Figure 5.3) displays the design attempts and marker groups 

that have been created and submitted for a project.  

To open the project summary page for a project: 

 Click on the project name or the design attempt link in the projects page 

(Figure 5.2). 

Figure 5.2. Project page 

 

The project summary page opens (Figure 5.3). 

Click project name 

Click design attempt link 
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Figure 5.3. Project summary page  

 

The project summary page shows: 

 Project Information, below 

 Design Attempt List (page 32) 

 Design Attempt Information (page 32) 

Project Information 

The project information section (Figure 5.4) displays: 

 Project name 

 Project summary 

 Edit links to edit name and summary  

Figure 5.4. Project information  

 

Project name 

Edit links 
Project summary 

Design Attempt List 

Design attempt information 

Project information 
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Design Attempt List 

The design attempt List (Figure 5.5) displays: 

 Notice of design attempts left for the project 

 + Design attempt button, used to initialize a new design attempt. 

 List of design attempts, with status information. 

The design attempt status conditions are described in the section below. 

Figure 5.5. Design attempt list 

 

Design Attempt Information 

The design attempt information section (Figure 5.6) displays: 

 Design attempt status progress bar: show the progress of the design attempt: 

 New: Design attempt not submitted 

 Pending: Design attempt submitted, awaiting processing 

 Returned: Design attempt processed, awaiting review 

 Finalized: Initial design proposal accepted as basis for array design. 

 Control buttons: 

 Submit: Submit the design attempt for processing. 

The submit function is described in Submitting a Design Attempt (page 68). 

 Copy: Create a copy of the design attempt that can be edited. 

 Delete: Deletes an unsubmitted Design Attempt. 

 Design attempt summary: Lists the marker groups in the design attempt. 

 Marker group list 

The marker group functions are described in Chapter 6: Specifying Marker Group 

(page 36) 

+ Design attempt button 

List of design attempts 

Notice of remaining design attempts 
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Figure 5.6. Design attempt information for unsubmitted attempt 

 

Adding or Removing Design Attempts 

The project page provides tools for: 

 Creating a new design attempt. 

 Copying a previous design attempt for further refinement. 

 Deleting an unsubmitted design attempt. 

 Note: A second design attempt can be created before the first design attempt 

has been submitted. 

To initialize a new design attempt: 

 Click the + design attempt button in the project summary (Figure 5.7). 

Figure 5.7. + Design attempt button 

 

A new design attempt appears in the design attempt list on the left side of the project 

summary page and is displayed in the design attempt summary (Figure 5.8). 

Add Design Attempt button 

Design attempt status 

Control buttons 

Marker group information 

Design attempt summary 
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Figure 5.8. New design attempt 

 

To copy a design attempt for further refinement: 

 Click the copy button in the design attempt information window (Figure 5.9). 

Figure 5.9. Copy button 

 

A duplicate of the design attempt is created. 

You can change the marker group criteria to refine the design, as described in  

Chapter 6: Specifying Marker Groups (page 36). 

Copy button 

New design attempt 
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To delete an unsubmitted design attempt: 

1. Click the delete button in the design attempt information window (Figure 5.10). 

Figure 5.10. Delete button 

 

A confirm delete dialog box appears (Figure 5.11). 

Figure 5.11. Confirm delete dialog box 

 

2. Click OK to delete the design attempt. 

The design attempt is deleted. 

Delete button 
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Chapter 6:  Specifying Marker Groups 

The marker group functions (Figure 6.1) provides tools for specifying tag markers for an 

array design by either: 

 Designing a query for the Axiom Genomic Database that will return a set of 

Axiom-validated markers that can be placed on your array design. 

 Directly specifying markers for the array by submitting a list of marker 

information. 

Figure 6.1 Project workflow 
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The marker group functions are described in more detail in the following sections: 

 Definition of a Marker Group (below) 

 Adding or Deleting Marker Groups (page 43) 

 Step 1: Restrict Available Markers by file list (optional) (page 44) 

 Step 2: Filter Target Markers by Annotation Information (optional) (page 57) 

 Step 3: Choose the Selection  (page 61) 

 Submitting a Design Attempt (page 68) 

Definition of a Marker Group 

A marker group can be defined by: 

 Designing a marker group query to find Axiom-validated markers of interest in 

the Axiom Genomic Database. 

 Directly specifying a marker group by submitting marker information in a file. 

The marker groups are processed in the order specified in the design attempt (marker 

group 1 first, then marker group 2, etc.). This is important as the results of later marker 

groups are dependent on the groups processed before them. The only exceptions to this 

are the probe list files and the de novo files. For these, all markers specified are included 

on the array design, independent of the marker group in which they are specified. 

Designing a Marker Group as a Query 

A marker group query is designed in two stages, as shown in Figure 6.2: 

1. Target marker selection 

Create a list of target markers of interest either by providing the lists themselves or 

by filtering the Axiom Genomic Database for the markers based on the annotation 

information or genetic information. Files containing marker ids, genes or regions can 

be used identify markers within the Axiom Genomic Database.  

In addition, markers can be identified based on their genetic information (e.g., minor 

allele frequency) or annotation information (e.g., transcript relationship). These target 

markers must be in the Axiom Genomic Database, but they can include both validated 

markers and taggable markers. 

2. Validated (Tag) marker selection 

Choose a marker selection method to identify the set of validated markers will be used 

as tag markers. 
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Figure 6.2 Building a marker group  

 

The marker group query is designed using the controls in the project summary page 

(Figure 6.3). 

Validated (tag) marker selection 
Step 3. Choose selection method: 

Target marker selection (optional) 
Step 1 (optional). Restrict target markers using genomic position information: 

Submit files: 
  Marker lists 
  Gene lists 
  Genomic regions lists 

Select file operations: 
  Union (default) 
  Intersect 
  Exclude 

  Greedy tag 
  Best tag 
  Physical density 
  Direct selection 

  MAF in population 
  Marker annotation 
  HapMap status 

Select files for file set(s) 

 Step 2 (optional). Restrict target markers by marker properties 
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Figure 6.3. Marker group information in the project summary page  

 

Creating a Target Set 

The target set contains markers from the Axiom Genomic Database, validated or taggable, 

for which the users wishes to gather genetic information. The target set is specified by 

selecting criteria to restrict the Axiom Genomic Database down to the markers of interest.  

This restriction is accomplished in two optional steps, each described below: 

1. Restrict selection of target markers using list files (optional). 

2. Restrict selection of target markers using annotation information (optional).  

Step 2 

Step 3 

Target Marker 
Selection 

Step 1 

Validated Marker 
Selection 
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Restrict selection of target markers using list files (optional) 

It is possible to limit the target markers based on three main file types: 

 Marker list: lists of specific markers by identifier (dbSNP id or Affymetrix marker 

id). 

 Gene list: identifies markers if they are located within one of the genes listed in 

the input file.  

 Region list identifies markers if they are located within the chromosomal 

locations specified in the input file. 

 Affymetrix files: identifies markers contained in a set of files provided by 

Affymetrix (e.g., markers on the Axiom GW_HU array). 

This is described in more detail in Step 1: Restrict Available Markers by file list (optional) 

(page 44). 

Restrict selection of target markers using annotation information (optional) 

Can perform filtering using the following criteria: 

 Filter by marker to transcript relationship: Retains markers that meet the 

filtering criteria related to a transcript.  

 Filter for non synonymous markers: retain markers that could lead to 

polypeptide sequence change. 

 Filter for markers in splice sites: retain markers located in splice sites. 

 Filter by physical distance to transcript: The ends of all selected transcripts are 

extended 5‟ and 3‟ by the distance selected. All markers within the extended 

transcript region are returned. 

 Filter markers by minor allele frequency (MAF): Retain markers whose minor 

allele frequency is within the defined criteria in the selected population. 

 Select HapMap markers: retain markers found in HapMap. 

This is described in more detail in Step 2: Filter Target Markers by Annotation Information 

(optional) (page 57). 

Selecting tag markers 

Next, validated tag markers are selected to be put on the array. 

The following methods can be selected: 

 Direct selection 

 Best tag 

 Greedy tag 

 Physical density 

The process of choosing a selection algorithm is described in Step 3: Choose the Selection 

Method (page 61). 

The selection algorithms are described in more detail in Details of Marker Selection 

Algorithms (page 13). 
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Query Design Considerations 

A submitted design attempt can have unanticipated results, depending upon such things 

as the order of the marker groups in the design attempt or the selection method chosen 

for a marker group.  

For example, the marker groups are processed in the order specified in the design attempt 

(marker group 1 first, then marker group 2, etc.). The results of later marker groups are 

dependent on the groups processed before them.  

The only exceptions to this are the probe list files and the de novo files. For these, all 

markers specified are included on the array design, independent of the marker group in 

which they are specified. 

The other thing to remember is that the filters define the target set, not the selected set. 

This means that if any selection method is chosen except direct selection, the returned 

markers may not match the query filters. 

For example, in a query for non-synonymous SNPs, a dbSNP id corresponding to a marker 

that is not validated is submitted. If the database contains a best tag for it which is 

synonymous, and the Best Tag method is chosen, the selected SNP will be on the array 

even though the SNP itself is synonymous. 

Direct Specification of Markers 

You can also submit a file with the following types of data as a marker group:  

 de novo markers 

 Note: Affymetrix does not guarantee analytical success rates for non-

validated markers submitted in de novo files. 

 specific probe sets  

 entire design proposals 

Probe set files and de novo files are submitted as is without the options of filters or 

applying selection methods to the markers. All markers listed in the files are included in 

the array design. Proposal files under 100 mb can be uploaded through the interface.  

These smaller proposal files are further restricted in that they can only be added to marker 

group 1, and then the design attempt can only have one marker group. For larger proposal 

files please work with Bioinformatics Services to utilize the Affymetrix secure file exchange 

to transfer these files to Affymetrix for processing. 

For more information, see Direct Specification of Markers (page 64). 

Displaying Marker Group Options 

The first marker group query is automatically initialized with the design attempt. You can 

add additional queries to the design attempt. 

When submitting marker groups, the markers will be returned in the order of the marker 

group queries. 

Markers selected in later queries may not fit on the array design, depending upon whether 

the number of markers exceeds the array capacity. 

Marker groups can be added by: 

 Initializing a new marker group. 

 Copying a previously created marker group and modifying the parameters. 
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When the project summary page is first displayed (Figure 6.4), the options for the marker 

group are collapsed. 

Figure 6.4. Marker group open button and link 

 

To display the Marker Group controls: 

 Click on the open button  or the marker group link (Figure 6.4). 

 The marker group opens, displaying the controls (Figure 6.5). 

Figure 6.5. Marker group information in the project summary page 

 

Open button and marker group 
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Adding or Deleting Marker Groups 

To initialize additional marker groups: 

 Click the + marker group button at the top of the marker group information 

page (Figure 6.6). 

Figure 6.6. + marker group button 

 

The new marker group appears at the top of the list (Figure 6.7). 

Figure 6.7. New marker group 2 

 

It is possible to copy a marker group and then change the criteria used in the duplicate 

group to identify different tag markers. 

Marker group 1 

Marker group 2 

Marker group 1 

+ Marker Group button 
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To copy a marker group: 

 Click the copy button at the top of the marker group information page (Figure 

6.6). 

The new marker group appears at the top of the marker group list (Figure 6.8). 

Figure 6.8. Copy button for marker group  

 

Step 1: Restrict Available Markers by file list (optional) 

The Restrict Available Markers by File List option enables Selection of target markers 

based on marker id, gene association or location. 

Simple set manipulation can be used to: 

 Merge two file sets and remove duplicate markers (Union). 

 Create a marker group with only the markers common to two file sets 

(Intersect). 

 Create a marker group excluding all markers from a second file set (Exclude). 

The option is described in more detail in the following sections: 

 Introduction (below) 

 File Formats (page 45) 

 Uploading Files (page 47) 

 Selecting Operations and File Sets (page 50) 

Introduction 

The setup is done as follows: 

1. Upload files to be used to create the file sets: 

 Marker lists 

 Gene lists 

Marker group 2 

Marker group 3 
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 Region information files 

 Affymetrix files 

The file formats are described in File Formats (page 45). 

The upload process is described in Uploading Files (page 47) 

2. Select the operation type that will be performed upon the file sets. 

 Union: creates a marker group with all markers in the file sets with duplicates  

removed 

 Intersect: Creates a marker group with markers common to both file sets. 

 Exclude: Creates a marker group where the markers from group 2 are 

removedfrom the list in group 1. 

3. Select files for the file sets. 

Within a file set, the markers specified by the files are combined with duplicate 

markers removed. 

Figure 6.9. Restrict available markers by file list controls 

 

The files get processed in the following steps: 

1. The files are translated into lists of markers in the Axiom Genomic Database. 

2. A union operation is performed on the lists of markers in each file set, resulting in a list 

of markers for each file set with no duplicates. 

3. The set operation chosen for the marker group is performed upon the file sets, 

resulting in a single marker. Any identifiers that were not recognized are written to the 

“missing” file included in the zip archive with the bed files in the results section. For 

more information, see Missing Values Reports (page 83). 

The resulting Marker list can then be filtered using the annotation information. See Step 2: 

Filter Target Markers by Annotation Information (optional) (page 57). 

File Formats 

The files must be in tab-separated value format, as described in the sections below. 

All files get converted into lists of markers before any sort of operation is performed. 

A particular list does not have to contain markers of interest. It may specify markers, 

genes, or regions that should be eliminated from the target set. 

The following file formats can be used: 

 Marker List File Format 

File Set 1 button 

Change operation link 
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 Gene Information File Format 

 Regions Information File Format  

See Direct Specification of Markers (page 64) for information on submitting markers for 

the array design using the following file types: 

 de novo 

 Note: Affymetrix does not guarantee analytical success rates for non-validated 

markers submitted in de novo files. 

 Probe set lists 

 Design proposals 

Marker List File Format 

You can use a marker list created in the following tab-separated value (txt) format: 

 Comment lines starting with the hash “#” symbol. 

 Column header: snp_name 

 List of markers to be genotyped. 

Can submit marker IDs using the following formats: 

 RSIDs for dbSNPs 

 AFFY marker IDs 

For a marker list file, markers with counterparts in Axiom Genomic Database are included 

in the file set. Markers that are not recognized as part of the Axiom Genomic Database are 

returned in the "missing.txt" file. 

Gene Information File Format 

The gene information files use the following tab-separated value (txt) format: 

 Comment lines starting with the hash “#” symbol. 

 Column headers: 

 Gene_id 

 chr_name (optional) 

The labels for genes can use: 

 Gene symbol 

 omim_id 

 omim_morbid_map_ids 

The labels for chr_name can use the following terms: 

 chr1 or 1 

 chrX or x (X) 

 chrY or y (Y) 

 chrmt or mt (MT) 
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Regions Information File Format 

You can use a file in the following tab-separated value (TXT) format: 

 Comment lines starting with the hash “#” symbol. 

 Column headers with: 

 chr_name: chromosome where the region is located 

 start: start position of the region 

 stop: stop position of the region 

 strand 

The labels for chr_name can use the following terms: 

 chr1 or 1 

 chrX or x (X) 

 chrY or y (Y) 

 chrmt or mt (MT) 

Uploading Files from the Files Page 

You can upload files for a file set using two methods: 

 From the file page, described here (Figure 6.10). 

 During creation of file sets, as described in Uploading Additional Files While 

Creating a File Set (page 55). 

Figure 6.10. File page 

 

Projects list 

Affx files list 

My files list 
Files in selected category 
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The left side of the files screen (Figure 6.10) has the following lists: 

 Projects: Files for projects you have access to. 

 Affx Files: A group of Affymetrix provided predefined SNP and gene lists, 

including lists of SNPs on commercial arrays or in particular biological 

categories. 

 My Files: Files you have previously uploaded for the selected project. 

The right side displays the files in the category selected on the left side. 

Figure 6.11. File information displayed 

 

The following information is displayed (Figure 6.11): 

 File name 

 Type 

 Number of entries 

 Download link (lets you download the file) 

 Status 

 File Summary, if available 

If the file has been used for a submitted design attempt, it is marked used and cannot be 

deleted (Figure 6.12). 

Figure 6.12. File information for file that has been used for submitted design attempt 

 

If the file has not been submitted in a design attempt, it has a delete button (Figure 6.13). 

Figure 6.13. Unsubmitted file that can be deleted 

 

To delete a file: 

 Click the delete button (Figure 6.13). 

To upload files for a project from the files page: 

1. Prepare the files in the correct format (see File Formats on page 45). 

2. Click the upload button in the files page (Figure 6.10). 

Used notice 

File name File type 

Number of entries Status 

Download link File summary 

Delete button 
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The upload window opens (Figure 6.14). 

Figure 6.14. Upload file dialog box 

 

3. Click the browse button. 

The file upload dialog box opens (Figure 6.15). 

Figure 6.15. File upload dialog box 

 

4. Navigate to the location of the file and select the file. 

5. Click open in the file upload dialog box. 

The file path and name is displayed in the box next to the browse button (Figure 6.16) 

and the file name is displayed. 
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Figure 6.16. Upload file dialog box after selecting file and file type and entering file 

summary info 

 

6. Enter text for the file summary, if desired. 

7. Click done in the upload file dialog box. 

The uploaded file is displayed in the list of files (Figure 6.17). 

Figure 6.17. Uploaded file 

 

Selecting Operations and File Sets 

After loading the files that you want to use into the project, you need to: 

1. Choose an operation for creating file sets. 

2. Select files for the file sets. 

Select the file operation first, then add the files to the appropriate set. The file operation 

union is the default, and should be used if you only have a single file. 
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To choose a file operation and create file sets: 

1. Click the change link (Figure 6.18). 

Figure 6.18. Change link 

 

The operation menu opens (Figure 6.19). 

Figure 6.19. Operation menu 

 

2. Select the operation that you wish to use. 

This allows you to: 

 Merge two file sets and remove duplicates (Union). 

 Create a master marker set with the only the markers common to two file sets 

(intersect). 

 Create a master marker set excluding all markers from a second file set 

(exclude). 

You must specify two file sets when using the intersect and exclude operations. 

The union operation works with one or more file sets. 

3. Click the menu close button  to close the menu. 

The union operation works with one or more single file set (Figure 6.20). 

 Note: if you are not using file lists in a marker group, select the union file 

operation and do not select any files. 

All of the file sets may consist of multiple files. When multiple files are specified as part 

of a set a union is performed across the individual file sets before the operation 

selected is performed. 

Change link 
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Figure 6.20. Union operation 

 

The intersect (Figure 6.21) and exclude (Figure 6.22) operations require two file sets. 

Figure 6.21. Intersect operation 

 

Figure 6.22. Exclude operation 

 

4. Click the + file  button for the first Set. 

The add files to file set dialog box opens (Figure 6.23). 
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Figure 6.23. Add files to file set dialog box 

 

The dialog box displays: 

 Header with design attempt#|marker group #| set # 

 Links for: 

o Affymetrix files 

o My files 

o Upload file function 

 File lists 

 File information with select checkboxes 

You can also upload additional files while creating file sets. See Uploading Additional 

Files While Creating a File Set (page 55) for information. 

5. Select the link for the type of file you wish to select. 

6. Select the checkboxes for the file(s) that you wish to use for the file set. 

7. Click close. 

The dialog box closes and the file is displayed in the file set section of the marker 

group information (Figure 6.24). 

Header 

Links 

File lists 

Files 
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Figure 6.24. Selected file displayed in file set 1 

 

If there is more than one file set: 

8. Click the + file button for the second file set. 

9. Repeat steps 4 through 7 to select the files for the second file set (Figure 6.25). 

Figure 6.25. Selected files displayed in File Set 2 

 

To delete a file from a file set. 

 Click the delete button  for the file in the file Information list (Figure 6.26. 

Figure 6.26. File information with delete button 

 

The selected file is deleted. 

Next, proceed to filter out markers from the list, as described in Step 2: Filter Target 

Markers by Annotation Information (optional), below. 

Delete button 
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Uploading Additional Files While Creating a File Set 

In addition to uploading files from the file page, files can be uploaded from the add files 

dialog box while creating a file set. 

To upload additional files: 

1. Click the upload file link in the add file(s) dialog box (Figure 6.27). 

Figure 6.27. Add file(s) dialog box 

 

The upload file functions are displayed (Figure 6.28). 

Figure 6.28. Upload files functions for file set selection 

 

2. Click the browse button. 

The file upload dialog box opens (Figure 6.29). 

Upload file link 
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Figure 6.29. File upload dialog box 

 

3. Navigate to the location of the file and select the file. 

4. Click open in the file upload dialog box. 

The file path and name is displayed in the box next to the browse button (Figure 6.30). 

Figure 6.30. File path and name displayed 

 

5. Enter text for the file summary, if desired. 

6. Click add. 

The new file is displayed in the add file(s) dialog box (Figure 6.31). 
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Figure 6.31. New file uploaded and file selected 

 

Step 2: Filter Target Markers by Annotation Information 

(optional) 

Filters enable markers to be removed from the initial target set by various criteria, based 

on marker annotations in the database. 

Filters within the same category are combined with “OR” logic (UNION); filters among 

different categories are combined with "AND" logic (INTERSECT). 

To set a filter: 

1. Click the + filter button (Figure 6.32). 

Figure 6.32. Filter button 

 

The filter selections pop-up menu appears (Figure 6.33). 

+ Filter button 
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Figure 6.33. Filter selections menu 

 

2. Select the filter from the pop-up menu. 

The selected filter is displayed in the filter list (Figure 6.34). 

Figure 6.34. Selected filter displayed 

 

The different filter types and their options are described below. 

Filter by Marker to Transcript Relationship 

Target markers that meet the selected filtering criteria will be kept in the target marker 

set. 

Any or all of the following filters can be selected: 

 CDS – marker is located in the coding sequences of a transcript (corresponds to 

cSNP). 

 Exon – marker is located in the exon of a transcript. 

 Intron – marker is located in the intron of a transcript. 

 3UTR – marker is located in the 3' untranslated region of a transcript. 

 5UTR – marker is located in the 5' untranslated region of a transcript. 

Transcript filters remove any markers that are not characterized that way for at least one 

transcript in the database. It is possible for a marker to be in the exon of one transcript 

and the intron of another transcript. As such the marker would be returned by both the 

exon and intron filters 
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If multiple transcript filters are selected, the filters will be combined with an OR. For 

example, if both 3‟UTR and Exon are checked, the lists of SNPs returned will be those that 

were either 3‟UTR or Exon.  

Any or all of these transcript annotation filters can be used for creating a marker group. 

 Note: no SNP to transcript relationships will be used until you select the 

checkboxes. 

To select a transcript filter: 

1. Click the edit link (Figure 6.35). 

Figure 6.35. Edit link for transcript relationship 

 

The checkboxes can be selected to enable the use of the different filters (Figure 6.36). 

Figure 6.36. Checkboxes enabled 

 

2. Select the checkboxes for the SNP to transcript relationships you wish to use. 

3. Click save. 

 Note: If no filters are selected, none will be used in creating the target marker 

list. 

Filter for non-synonymous markers 

Retain target markers that could lead to polypeptide sequence change. 

Filter for markers in splice sites 

Retain target markers located in splice sites. 

Edit link 
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Filter by physical distance to transcript 

The ends of all selected transcripts are extended 5‟ and 3‟ by the distance selected. All 

target markers within the extended transcript region are returned. 

To edit the criteria: 

1. Click the edit link in the filter (Figure 6.37). 

Figure 6.37. Edit link for physical distance to transcript 

 

The parameter box appears (Figure 6.38). Note distance is measured in kilobase pairs 

(kbp) 

Figure 6.38. Physical distance to transcript editable parameters 

 

2. Enter a new value for the parameter. 

3. Click save. 

Filter SNPs by minor allele frequency 

Retain markers whose minor allele frequency is within the defined criteria in the selected 

population. 

To change parameters for MAF filtering: 

1. Click the edit link in the filter by population section (Figure 6.39) 

Figure 6.39. Edit link for MAF filter  

 

A dropdown list appears (Figure 6.40). 

Figure 6.40. MAF filter editable parameters 

 

2. Select the population from the dropdown. 

3. Enter an MAF range from 0 to 0.5. 

4. Click save. 

Select HapMap markers 

Select HapMap markers. 

Edit link 

Edit link 
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Step 3: Choose the Selection Method 

The selection method determines how validated markers will be selected to represent the 

target markers. 

To choose a selection method: 

1. Click the change link in the select selection set box (Figure 6.41). 

Figure 6.41. Choose SNP selection method link 

 

The selection rule pop-up menu appears (Figure 6.42). 

Figure 6.42 Selection rule menu 

 

2. Select the method you wish to use from the pop-up menu. 

The selected method is displayed in the filter list (Figure 6.34). 

The different selection methods and their editable parameters are described in the 

following sections: 

 Direct Selection 

 Best Tag  

 Greedy Marker Selection based on LD 

 Physical Density  

The selection algorithms are described in more detail in Details of Marker Selection 

Algorithms (page 13). 

Direct Selection 

The marker of interest itself can be directly selected, if it is in the Axiom-validated set or if 

a novel probe set is designed for it. This provides the most detailed information on the 

marker of interest, but may not be available for all target markers. It may not be possible 

for all markers if the target set is larger than the number of markers that fit in the 

selected array format. 

Change link 
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Direct selection has no editable parameters. 

Best Tag 

With Best Tag, the single Axiom-validated marker with the greatest LD is selected to 

represent the target marker. If the target marker is in the Axiom-validated set, the Best 

Tag will be the target marker itself. If the target marker is not itself validated, the Best 

Tag will usually be the marker with the strongest LD to the target marker. 

To change parameters for the Best Tag method: 

1. Click the edit link in the Best Tag section (Figure 6.43). 

Figure 6.43. Best Tag 

 

A dropdown list appears (Figure 6.44). 

Figure 6.44. Population dropdown list 

 

2. Select the population from the dropdown 

3. Click save. 

Greedy Marker Selection based on LD 

Greedy marker selection is a method for efficiently selecting a set of markers to tag as 

much of the target set as possible. Each marker is selected to cover the greatest possible 

number of target markers that are not already covered by a previously-selected marker. 

In this context, a marker is “covered” if one of the selected markers is in strong linkage 

disequilibrium (LD) to it, with R2 ≥ 0.6. This is the most space-efficient way to select 

markers for overall genetic coverage. 

To edit the parameters for Greedy Marker Selection: 

1. Click the Edit link in the greedy tag section (Figure 6.45) 

Edit link 
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Figure 6.45. Greedy tag 

 

The editable parameters appear (Figure 6.46). 

Figure 6.46. Greedy tag parameters 

 

2. Select the population from the dropdown. 

3. Enter a value for R2 (range 0-1, default is 0.6). 

4. Enable or disable enable redundancy: 

If enable redundancy is enabled, a marker that was covered in a previous marker 

group can have additional different tag markers selected during greedy tag selection. 

If enable redundancy is disabled, a marker that was covered in a previous marker 

group will not have additional tag markers selected during greedy tag selection. 

5. Click save. 

Edit link 
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Physical Density 

Markers can be selected for even, physical spacing (kilobases) along the genome. 

To edit the parameters for Physical Density: 

1. Click the edit link in the physical density section (Figure 6.47) 

Figure 6.47. Physical density 

 

A dropdown list appears (Figure 6.48). 

Figure 6.48. Physical density 

 

2. Enter a value for the mean interval between markers (between 1 and 1,000,000). 

3. Click save. 

Direct Specification of Markers 

You can also submit a file with the following types of data as a Marker Group:  

 de novo markers. 

 Note: Affymetrix does not guarantee analytical success rates for non-

validated markers submitted in de novo files. 

 Specific probe sets  

 Entire design proposals  

Probe set files and de novo files are submitted as is through the interface without the 

options of filters or applying selection methods to the markers. All markers listed in the 

files are included in the array design.  

Proposal files under 100 mb can be uploaded through the interface. These smaller proposal 

files are further restricted in that they can only be added to marker group 1, and then the 

design attempt can only have one marker group. 

Edit link 
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For larger proposal files please work with BioInformatics Services to utilize the Affymetrix 

secure file exchange to transfer these files to Affymetrix for processing. 

To submit a special marker list: 

1. Upload the special marker list if necessary. 

2. Select array marker list file. 

3. Submit the Design Attempt. 

 Note: A design proposal can only be submitted as the only marker group in a 

design attempt. 

de novo Marker File Format 

It is possible to include de novo sequences on Axiom myDesign Array Plates by providing a 

separate file containing: 

 An identifier for the marker 

 The chromosomal position 

 The sequence as described 

The specific file format is described in Table 6.1.  

There are three restrictions on the sequences that can be submitted for de novo design: 

1. The Axiom myDesign arrays currently supports only biallelic markers.  

2. The sequence can only contain “A,” “C,” “G,” and “T.” Note that it is not possible to 

successfully manufacture all possible probe sequences. For example, a long string of 

“A”s cannot be successfully built. 

3. The sequence should contain the 35 nucleotides upstream and downstream of the 

marker, with the marker listed in the 36th position with the two alleles contained in 

brackets (see Table 6.2). For annotation purposes, de novo sequences will always be 

treated as if they are on the forward strand (regardless of how it may map to a 

genome). This means that alleles will be reported on both strands with respect to that 

“forward” strand. 

Table 6.1 de novo sequence format 

Column 
number 

Column 
header 

Content 

1 MARKERID An identifier for the sequence. 

2 de novo “1” for de novo sequences, “0” for validated sequences. 

3 Chromosome 
The chromosome to which the target marker is mapped. Markers located in 

the pseudoautosomal regions should only be listed on chromosome X. 

4 Position The target marker‟s base position on the chromosome listed in column 4. 

5 Sequence 

The 71-mer nucleotide sequence from the „+‟ strand centered on the target 

marker. The alleles of the target marker are shown in brackets at the 36th 

position. 
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Table 6.2 Examples of de novo sequence information in FASTA format 

MARKER ID de novo Chromosome Position Sequence 

marker_1 1 1 4452662 GATTGGAAGTTCAAAGTCAAGGTGTCTGCAGGGCC[A/G]CGTTTCCTCTA
AAGGTGCTAGAGAAGGACCCTCTC 

marker_2 1 1 4853388 GGGAAAGTGCATTTCAAAAGCATTTACCTGAATAC[G/T]CATCAAAAGGTT

ACCACCCACTCCCCACCTCCCCA 

marker_3 1 1 5219588 TTTTTATAAGGATATGGTCAAATCAAATTAGGGCC[A/C]CCACTAGTGACC

TTATTTTAACTTGAATACCTCTC 

Probe Set List File Format 

It is possible to specify probe sets from existing Axiom designs by providing a separate file 

containing the probe set identifier and the design name. 

The file uses the following column headers: 

 SNPId: Affymetrix ID 

 Design: Name of the array the ID is taken from 

Design Proposals File Format 

A design proposal is a tab-delimited text file containing a summary of your requested 

markers from a previous design attempt or project. 

Proposal files under 100 mb can be uploaded through the interface. These smaller proposal 

files are further restricted in that they can only be added to marker group 1, and then the 

design attempt can only have one marker group. 

For larger proposal files please work with Bioinformatics Services to utilize the Affymetrix 

secure file exchange to transfer these files to Affymetrix for processing. 

Table 6.3 shows the columns in the design proposal. 

Table 6.3 Description of column headers in the Axiom design proposal form 

Column header Contents Field definition 

SNPId 
SNP ID as submitted in your SNP list file(s). There is a one-to-one 
relationship between submitted SNPs and reported SNPs in the design 
proposal. 

String 

Affx ID 
Affymetrix SNP ID as submitted, or, if a proprietary SNP submitted 
matches a SNP screened by Affymetrix that matches chromosome, 
position, and flanking sequences. 

String: Affx-[8 
digits] 

Name Name of SNP as it will appear in the library file for data analysis. String 

Chromosome The chromosome to which the target SNP is mapped.  String 

Position The target SNP‟s base position on the chromosome. Long Integer 

Sequence Flanking sequences around the alleles. String 

SNPType Type of SNP (e.g., AUPAC code, deletion, insertion). Char (1) 
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Column header Contents Field definition 

AlleleSpecific 
0: No 

1: Yes (A/T or C/G SNPs) 

Boolean 

Denovo 
0: No, do not treat this marker as de novo 

1: Yes, treat this marker as de novo (which will require more probes) 

Boolean 

Validated 
0: No 

1: Yes, this marker has been validated on the Axiom genotyping platform 

Boolean 

Tile 
0: No, this marker will not be tiled on the array 

1: Yes, this marker will be tiled on the array 

Boolean 

BestTag_ASI 

For a validated markers, the Best Tag marker is always itself. For an 
unvalidated markers, the Best Tag marker is shown for different 
populations. 

String: Affx-[8 
digits] or NA 

BestTag_CEU 
String: Affx-[8 
digits] or NA 

BestTag_YRI 
String: Affx-[8 
digits] or NA 

Please review the design proposal and work with bioinformatics services to make any 

necessary changes. 
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Submitting a Design Attempt 

To submit a design attempt after setting up the marker group queries: 

1. Click the submit button for the design attempt in the project summary page 

(Figure 6.49). 

Figure 6.49. Project summary page, design attempt ready for submission 

 

The submit dialog box opens (Figure 6.50). 

Submit button 
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Figure 6.50. Submit dialog box 

 

2. Select a population and enter an R2 value to be used in the result report. 

 Note: If „All‟ is selected for population individual marker group information 

and BED files will be returned for each population. 

See Axiom myDesign Marker Report Summary (page 75). 

3. Click submit in the pop-up window 

Once submitted you cannot edit the design attempt any more. To make changes: 

a. Copy the design attempt 

b. Edit the criteria 

c. Submit the new design attempt 

Pending design attempts will not allow you to change any of the parameters for the 

query (Figure 6.51). 

Figure 6.51. Submitted design attempt 
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If too few markers or too many markers are returned from the design attempt, 

Bioinformatics Services will send a notification of the problem without returning the 

Design Attempt report files. 

If there are too few markers (less than 1,500 markers), you will be asked to resubmit 

a new design attempt. 

If there are too many markers to fit on a single array (approximately 675K markers), 

you will be asked to choose between: 

 Contacting Bioinformatics Services to design a multi-array format 

 Editing the final design proposal to eliminate the excess markers 

If more markers are submitted than will fit on a four-array format (2.6M markers), you 

will be asked to submit a new design attempt. 

You may contact Bioinformatics Services for help at this point. 

If there are no major problems with the design attempt, you will receive an email from 

BIS informing you that the Design Attempts reports files are ready for review. The files 

are described in Chapter 7: Reviewing Design Attempt Results (page 71). 
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Chapter 7:  Reviewing Design Attempt Results 

After the design attempt is processed by the Axiom Design Center, the results of the 

attempt are returned in a series of files (Figure 7.1).  

Figure 7.1. Project workflow: Reviewing design attempt results 
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The results need to be reviewed carefully to make sure that the array will cover the 

desired markers.  

The following sections describe: 

 Getting Reports (below) 

 Axiom myDesign Marker Report Summary (page 75) 

 Missing Values Report (page 83) 

 Design Proposal (page 82) 

 Annotation.txt file (page 82) 

 Files in the bedfiles.zip Folder (page 83) 

Getting Reports 

An email notification from Bioinformatics Services (BIS) will be sent when the design 

attempt results files are ready, and the Project page displays the status of the design 

attempt as returned (Figure 7.2). 

Figure 7.2. Projects page with returned design attempt notice 

 

To download the results files for viewing: 

1. Go to the project summary page for the project and open the completed design 

attempt. 

2. Open the results section to display the design attempt results files (Figure 7.3) 
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Figure 7.3. Project summary with results for design attempt 

 

3. Click the download link next to the report file (Figure 7.4). 

Design attempt 
results 

Marker group 2 
results 

Marker group 1 
results 



 

Design Guide for Axiom™ myDesign™ Genotyping Arrays Page 74 of 97 

702948, Rev. 2  

Figure 7.4. Report download links 

 

The following files are available for design attempts: 

 Axiom myDesign Marker Report Summary (page 75) 

 A Zip folder with: 

 Missing Values Reports (page 83) 

 BED Files (page 84)  

 Note: If „All‟ is selected for population when submitting the design attempt, 

individual marker group information and BED files for each population will be 

returned in a ZIP file. For more information, see Submitting a Design Attempt 

(page 68). 

The following files are only available (Figure 7.5) if they have been requested from 

Bioinformatics Services by email: 

Figure 7.5. Proposal and annotation zip files 

 

 Design Proposal (page 82) (if requested from BIS) 

 Annotation.txt file (page 82) (if requested from BIS) 

Each marker group that successfully returned results has its own Axiom myDesign Marker 

Report Summary (page 75). 

Requested results download links 

Results download links 
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Axiom myDesign Marker Report Summary 

The Axiom myDesign marker report (Figure 7.6) is a multipage PDF summary of the 

results of the design attempt or marker group. 

Figure 7.6. Axiom myDesign marker report, full design, first page 

 

The report summary name uses the following format: 

Project Name.Design Attempt Number.Marker Group Number. 

The marker report contains the following sections: 

 Design Information (page 76) 

 Marker Group Information (page 77) (only for marker group) 
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 Design Summary (page 77) 

 Detailed Summary of the Selection Marker Group (page 79) 

 Target Set Coverage Estimate (page 79) 

 Selected Marker Characterization (page 80) 

The differences between the full design summary and the marker group summary are 

explained in context. 

Design Information 

Information on the customer and the various databases used for constructing the Axiom 

Genomic Database used for the design (Figure 7.7). 

The same information is presented for both full designs and marker group reports. 

Figure 7.7. Design information (see Table 7.1) 

 

Table 7.1 Design information components 

Term Definition 

Customer Name  

eMail  

Design Name Project name and Design Attempt number. 

Design ID ID assigned by Axiom Design Center. 

Report Population Population selected for report statistics. 

R squared cutoff R2 cutoff value selected for report statistics. 

Submission Date Date 

Data Sources Names and versions of data sources used in Axiom Genomic Database. 
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Marker Group Information 

This table (Figure 7.8) displays the criteria used to create the marker group. 

Figure 7.8. Marker group information (see Table 7.2) 

 

It is only displayed in reports for marker groups. 

Table 7.2 Marker group information 

Terms Definitions 

Name ID assigned by Axiom Design Center. 

Files Files used in Marker group to specify markers, regions, and genes. 

Filters Filters applied to target set. 

Operations Identifies if the intersect or exclude file operation was selected. 

Selection Criteria Selection Criteria chosen for selecting Tag markers. 

See Chapter 6: Specifying Marker Groups (page 36) for more information about the 

criteria. 

Design Summary 

The design summary provides statistics on the target and selected markers. This 

information is presented for both design attempts and marker groups. 

Target Markers 

Statistics about the target markers identified by the design attempt or marker group. Note 

that for purposes of coverage calculations only markers in that are polymorphic in the 

selected population are used, since without genetic information it is impossible to calculate 

LD, and thus coverage. For example, in Figure 7.9 the coverage statistics are based on the 

94,227 markers, not on the total 130,486 markers submitted.  

Figure 7.9. Target marker design summary (see Table 7.3) 
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Table 7.3 Target design summary 

Target Markers marker Count 

Targets, Poly in CEU 
This is a count of the number of target markers that are polymorphic in 

the selected population in the Axiom Genomic Database. 

Monomorphic  
This is a count of the number of target markers that are monomorphic in 

the selected population in the Axiom Genomic Database. 

No Genotype Data Target markers with no genotype data in the Axiom Genomic Database. 

Total Total target markers. 

 

Selected Markers 

Figure 7.10. Selected marker summary (see Table 7.3) 

 

Table 7.4 Summary of the selected markers 

Selected Markers Marker Count 

Validated, Poly in 

CEU 

This is a count of the number of selected markers that are validated and 

polymorphic in the selected population in the Axiom Genomic Database. 

Monomorphic 

Markers 

This is a count of the number of selected markers that are monomorphic 

and validated in the selected population in the Axiom Genomic Database. 

No Genotype Data 
Number of selected markers with no genotype data in the selected 

population in the Axiom Genomic Database. 

Proprietary Markers Number of de novo markers submitted. 

Probe Sets Number of markers specified from probe set lists.  

Total Total selected markers. 
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Detailed Summary of the Selection Marker Group 

For the main report, this is broken down by marker groups (Figure 7.11).  

Figure 7.11 Detailed summary (Affx Markers) Table 

 

Table 7.5 Detailed summary (Affx markers)  

Term Definition 

Group Marker group number. 

Tag Method Selection method. 

Target markers 
Number of identified target markers that are polymorphic in the selected 

population. 

Selected markers Number of tag markers selected. 

Covered Number of target markers covered by tag markers. 

% covered Percentage of target markers covered by tag markers. 

Target Set Coverage Estimate  

Statistics on the R2 values for the target markers covered (Figure 7.12). This information 

is presented for both design attempts and marker groups. 

Figure 7.12 Target set coverage estimate table (see Table 7.6) 
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Table 7.6 Target set coverage estimate terms 

Term Definition 

Marker Class 

Range of R2 values covered: 

 R
2
 = 1 

 0.8 ≤ R
2
 < 1 

 0.6 ≤ R
2
 < 0.8 

 0 ≤ R
2
 < 0.6 

 Total 

Number of Markers 
Number of target markers covered by a tag marker with an R2 in the 

indicated range. 

Percent Percent of total target markers. 

The marker classes graph shows the same data in graphical format (Figure 7.13). 

Figure 7.13 Marker classes graph 

 

Selected Marker Characterization 

This section displays information on the following characteristics of the selected markers: 

 MAF distribution 

 Marker characterization 

This information is presented for both design attempts and marker groups. 

MAF Distribution 

The MAF distribution graphs display the minor allele frequency (MAF) distribution for the 

tag markers for the following populations: 

 ASI 

 CEU 
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 YRI 

The MAF distribution is displayed in two graphs (Figure 7.14): 

 One shows the distribution of markers for across the entire MAF range (MAF 

values between 0 and 0.5). 

 One shows the distribution of markers with MAF values between 0 and 0.05. 

Figure 7.14 MAF distribution graphs 

 

Marker Categorization 

The marker categorization table and graph (Figure 7.15) presents statistics on based on 

the relationship between the marker and any transcripts. Note, a single marker may have 

a different relationship depending on the transcript being examined, thus the numbers will 

not add up to the total number of selected markers. 

Figure 7.15 Marker categorization information 

 

See Filter by Marker to Transcript Relationship (page 58) for more information. 
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Design Proposal File 

A design proposal is a tab-delimited text file containing a summary of your requested 

markers. 

The design proposal file format is described in Design Proposals File Format (page 66). 

You can edit the design proposal file and submit it to complete the array.  If the design 

proposal file is less than 100 MB in size it can be uploaded into another Design Attempt, as 

described in Direct Specification of Markers (page 64). If the file is larger than 100 MB 

please work with BioInformatics Services to facilitate the exchange of the file via the 

Affymetrix Secure File Exchange. 

Annotation.txt file 

This file (Table 7.7) provides basic annotation information on the selected markers. This 

information is a subset of the information that is provided as final annotation information 

for the array. 

Table 7.7 Description of column headers in the Axiom design proposal form 

Column header Contents 

Probe Set ID Unique identifier for the Probe Set. 

Affx ID Affymetrix SNP ID as submitted, or, if a proprietary SNP 
submitted matches a SNP screened by Affymetrix that 
matches chromosome, position, and flanking sequences. 

dbSNP RS ID The dbSNP id for the marker if applicable. Note, only 1 dbSNP 
id is provided based on the version of dbSNP listed in the 
header of the report. 

Chromosome The chromosome to which the selected marker is mapped. 

Chromosome Position The selected marker‟s base position on the chromosome. 

Strand The strand of the selected marker. 

Flank Flanking sequences around the alleles. 

Allele A The nucleotide represented by Allele A. 

Allele B The nucleotide represented by Allele B. 

Minor Allele Frequency ASI Minor Allele Frequency for ASI population. 

Minor Allele Frequency CEU Minor Allele Frequency for CEU population. 

Minor Allele Frequency YRI Minor Allele Frequency for YRI population. 
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Files in the bedfiles.zip Folder 

The bedfiles.zip folder contains the following types of files. 

 Missing Values Report (page 83) 

 BED Files (page 84) 

The bedfiles.zip folder can be accessed from the design attempt summary results section 

(Figure 7.16). 

Figure 7.16 Design attempt summary, results section 

 

To access the files: 

1. Click the download link and download the bedfiles.zip folder 

2. Extract the files from the zip folder. 

Missing Values Reports 

The missing values report displays a list of the values that are not recognized in any 

submitted input file. 

It may include unidentified markers, genes, or regions. 

For example if a marker or gene ID is not recognized, or if the region start and/or stop 

point does not exist for the specified chromosome, the value will appear in the list. 

The filename uses the following formats (Figure 7.17): 

[Design ID for Design Attempt_marker group number]_[Design ID for Marker 

Group].missing.txt 

The design ID for the design attempt and marker group can be found in the corresponding 

Axiom myDesign marker report summary. 
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Figure 7.17 Missing values file name and design IDs in marker report 

 

The missing values file (Figure 7.18) uses a tab-separated text format with the following 

columns: 

 File name 

 Missing value 

Figure 7.18 Missing values file examples 

 

BED Files 

The marker position data for the entire design attempt and for each marker group in the 

design attempt is delivered in BED files. BED files can be loaded into numerous genomic 

viewers (e.g., ChAS, UCSC Genome Browser) for examination of the impacts of the 

selection methods. The markers in the BED files are color coded to indicate their validation 

File name Value 

Design ID for Design Attempt_Marker Group Number 

Design ID for Marker Group 
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status. Markers that are blue are taggable, while those that are red are validated. In 

general, all the selected markers should be red. 

For each design attempt, sets of BED files are delivered for the full design and for each 

marker group in the design attempt that successfully returned markers. Two sets of BED 

files are returned for each design attempt and marker group: 

 Target: the markers defined n the target set identification steps (i.e., files, and 

filters). 

 Selected: the markers actually selected by the query. 

For the target and selected sets, individual files are returned for each chromosome that 

has markers returned from the attempt or group. 

Figure 7.19 BED files for full design and design group 

 

The file names for the full design use the following format (Figure 7.19): 
Full_Design_chr#_Selected_Markers.bed 

The file names for the marker groups use the following format: 

Group_#_chr#_Target_Markers.bed 

The bed files can be displayed in various viewers for evaluating coverage, including but not 

limited to: 

 Chromosome analysis suite (ChAS) 

 Genotyping console (GTC) browser 

 UCSC genome browser 

Selected/target 

Chromosome number 

Design group 
number 

Selected/target 

Chromosome number 

Full design 
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Chapter 8:  Finalizing the Design Attempt and Ordering 

the Arrays 

The last step in the array design process is finalizing the design attempt and ordering the 

arrays (Figure 8.1). 

Figure 8.1. Project workflow 
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In this stage: 

1. The finalized design attempt is submitted to Affymetrix Bioinformatics Services (BIS). 

2. You work with sales and BIS to get a quote for the design service and arrays. 

3. You submit a PO for the arrays 

4. BIS submits a final design proposal for your approval. 

5. The arrays are manufactured and shipped, and an email notification from BIS is sent 

informing you that the library files for your array are available in the Axiom Design 

Center. 

This may be an iterative process, requiring another design attempt to refine the number of 

markers or their coverage to fit into the specified number of array pegs. 

Finalizing the Design Attempt 

When a design attempt is ready to be used as the basis for an Array design, the attempt is 

finalized and submitted to Bioinformatics Services. 

To submit the Design Attempt as an Array Design: 

1. Open the project summary page and select the design attempt to be finalized 

(Figure 8.2). 

Figure 8.2. Project summary with returned design attempt 

 

2. Click the finalized button. 

The finalize notice appears (Figure 8.3). 
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Figure 8.3. Finalize notice 

 

3. Click finalize. 

The design attempt is finalized and BIS is notified. 

The confirmation dialog box appears (Figure 8.4). 

Figure 8.4. Project confirmation 

 

The project summary page displays the finalized status (Figure 8.5). 
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Figure 8.5. Project summary with finalized design attempt 

 

BIS will send an email confirming the submission of the finalized design attempt and 

informing the user of the next steps, as follows: 

 You will be contacted by your account manager from Affymetrix who will ask 

for information about your project, such as the number of array plates you 

would like to purchase, the timeframe for your project, etc.  

 You will then receive a quote for the desired design services and arrays. 

 Once you are ready to move forward, you will work with your Account 

Manager to provide a purchase order to Affymetrix customer services group 

and to put a contract in place (if one doesn't currently exist).  

 The Affymetrix design team will work with you using the set of markers you 

provided through the Axiom Design Center site to design the arrays. 

 You will then receive a design proposal detailing the array design for your 

review and approval. Once approved by you, this proposal will be used to 

manufacture your arrays. 

 More detail about these processes will be provided by the BIS team. If at any 

time you have questions about the process or your design, please contact the 

BIS team. 

Submitting a Purchase Order 

After you review and approve the Axiom design proposal, you will submit a purchase order 

(PO). Once the purchase order has been submitted, the finalized Design Attempt will be 

submitted for final design.  
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A PO is a commitment to buy Affymetrix products and services. The PO for Axiom 

myDesign Array Plates should consist of the items shown in Table 8.1 and Table 8.2.  

Table 8.1 Axiom myDesign arrays 

Part #* Description Unit Size 

000799 
Axiom myDesign TG 
Array 

Includes one 96 array plates between 1500-500k markers, 
1 x 96 configuration 

Minimum order size: 1000 samples  

000780 
Axiom™ myDesign GW 
Array 

Includes one 96-array plate between 500k-675k markers , 
1 x 96 configuration 

Minimum: order size: 1000 samples  

000786 
Axiom myDesign GW 
Array 1.3M 

Includes one 96-array plate with up to 1.3M markers, 
2 x 48 configuration  

Minimum: order size: 1000 samples  

000794 
Axiom myDesign GW 
Array 2.0M 

Includes one 96-array plate with up to 2.0 million markers , 
3 x 32 configuration  

Minimum: order size: 1000 samples  

000787 
Axiom myDesign GW 
Array 2.6M 

Includes one 96-array plate with up to 2.6 million markers , 
4 x 24 configuration 

Minimum: order size: 1000 samples  

*These are generic part numbers for sales quotes and initial PO. After the final 

design is approved and released to manufacturing, you will receive a unique part 

number for your specific design (e.g., 570xxx) that can be used for any 

subsequent reorders. 

Table 8.2 Part number information 

Part 

number 

Product  

901606 GeneTitan® Consumables Kit 

901758 Axiom™ Reagent Kit 2.0 , 96 reactions 

Affymetrix recommends that you order the same quantities of each item to ensure you have 
sufficient materials for your study.  

Submitting Approval of the Final Design Proposal 

Another email from BIS provides notification that the final design proposal has been 

uploaded to the Design Center for review. 

This proposal uses the format as described in Design Proposal (page 82). 

 Important: Once you approve the final design, the manufacturing process will 

begin and no additional changes can be made. 
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If you wish to modify the proposal, you may use the “Tile” column in the design proposal 

file to indicate which SNPs should be used in the final design (0 means no, this SNP will 

not be tiled on the array; 1 means yes, this SNP will be tiled on the array). 

The Affymetrix design team can also assist you in choosing SNPs to best suit your 

experimental purpose and can run checks on your selections if provided with your strategy 

for adding/removing probe sets. 

If you do not want to make any changes, you do not need to send the proposal back to us; 

simply send us an email letting us know that we can proceed with the proposal as it 

currently stands. If you have made changes to the proposal file, the Affymetrix design 

team will provide instructions on how to return the file to Affymetrix for processing. 

Downloading library files 

The Affymetrix genotyping platform needs library, analysis, and annotation files for the 

Axiom myDesign Array. These files are needed to: 

 Process the arrays 

 Analyze the intensity data for downstream analysis 

An email from BIS provides notification when these files are on the project page and ready 

for download. The link is available at the bottom of the Results section for the design 

attempt (Figure 8.6) 

Figure 8.6. Finalized design notice with view link 

 

Click the view link to display the finalized design summary (Figure 8.7), which has links to 

download library, analysis, and annotation files for use with GTC Software. 

Finalized design notice View link 
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Figure 8.7. Finalized design summary 

 

 

Reordering Axiom myDesign Genotyping Array Plates 

To reorder an existing Axiom myDesign Genotyping Array Plate, you will need to prepare a 

Purchase Order (PO) with the items shown in Table 8.3. 

Table 8.3 Part numbers for reordering Axiom myDesign Arrays 

Part number Product  

570xxx Axiom myDesign Array Plate 

901606 GeneTitan Consumables Kit 

901758 Axiom Reagent Kit 2.0, 96 reactions 

The array plate part number will be sent to you once the design is completed by 

Bioinformatics Services. It is also part of the barcode on your custom array plate. 

Table 8.4 shows the appropriate ordering quantity for initial orders and for reorders. You 

should order the plate quantity as shown in the "Amount to order" field, but you will only 

be invoiced based on the actual number of plates Affymetrix ships to you. 
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Table 8.4 Quantities for ordering arrays (assumes 96 reactions per array plate) 

 
Initial order Reorder 

No. of 96-array 
plates 10±1 2±0 4±1 7±1 10±1 

Minimum received 9 2 3 6 9 

Maximum received 11 2 5 8 11 

Amount to order 11 2 5 8 11 

Modifying an existing design before reordering 

Bioinformatics services can work with you to add or remove content from a pre-existing 

design. Modifying an existing design utilizes the same process as designing a new array 

plate, and will result in a new design. You may select markers from an existing design to 

include on your new design and specify new markers for design input. The new design will 

require final approval before the manufacturing process begins and a new PO will be 

required. 

Sharing designs  

If you would like to share your custom design with other researchers, such as consortium 

members, please contact your Affymetrix account manager. Because your unique design is 

proprietary, Affymetrix requires written notification to share it. Please email your 

Affymetrix account manager with your colleague/associate‟s name, institution, and contact 

information to authorize purchase of your design. Your account manager will notify 

customer service, who will verify the PO according to your list. 
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Appendix A.  Glossary 

 

Term Definition 

Marker SNP or In/Del 

Validated marker Marker that can be placed on an Axiom myDesign Array. Found in the Axiom 
Genomic Database. 

Taggable marker Non-validated markers that are tagged in at least one population by a validated 
marker with an R2 ≥ 0.6. The validated markers can serve as tags for these 
“taggable markers.” 

Target marker The marker of interest (the marker for which genotype information is desired). 
The marker can be interrogated by probe sets on the array or by using a tag 
marker. 

Tag marker Axiom-validated marker that is selected for use on a myDesign Array. 

Direct selection The marker of interest itself is directly selected if it is a validated marker. 

Best tag For Target marker that isn‟t validated, the Axiom-validated marker picked as the 
Best Tag based on both high R2 value and genotyping performance. 

Greedy tag Greedy tag selection attempts to efficiently select a relatively small number of 
validated markers to cover the target marker set. 

Physical density Markers are selected for even, physical spacing along the genome. 

Linkage 
disequilibrium 

Linkage disequilibrium (LD) is the non-random association of alleles among 
genetic loci. In our context, LD typically refers to the linear correlation between 
alleles of 2 bi-allelic SNPs. While selecting SNPs to include in a genotyping 
panel, a SNP with strong LD to a SNP of interest may be picked for genotyping 
as a proxy for the other SNP, which may not be directly genotyped.  

R2 The measure of LD is R2, which varies between 0 and 1, with 1 meaning perfect 
genotype correlation between 2 markers in observed data. 

MAF Minor allele frequency: Frequency at which the minor allele of a marker appears 
in a given population. 
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Appendix B.  Documentation and Support  

Related documentation 

The following reference materials provide additional information on the assay workflow and 

ancillary equipment. Each file can be downloaded in PDF format from www.affymetrix.com. 

Adobe Acrobat Reader is required.  

 Site Prep Guide, Axiom™ Genotyping Solution 

 User Manual, Axiom™ Genotyping Solution (P/N 702830) 

 Quick Reference Card, Axiom™ gDNA Sample Prep (P/N 702928) 

 Quick Reference Card, Axiom™ Automated Target Prep (P/N 702831) 

Obtaining support 
 

Argentina & Chile 

ETC Internacional S.A. 

Allende 3274, (C1417BMV) Ciudad de Buenos Aires, Argentina 

Tel. +54 11 4639 3488  ▪  Fax. +54 11 4639 6771 

 www.etcint.com.ar  ▪  danielr@etcint.com.ar 

Australia and New Zealand 

Millennium Science Pty. Ltd. 

2/390 Canterbury Road, Surrey Hills, VIC 3127, Australia 

Tel. +61 3 9830 7922  ▪  Fax. +61 3 9830 7933 

www.mscience.com.au  ▪  sales@mscience.com.au  

Brazil 

Uniscience do Brasil Ltda. 

Av. Candido Portinari 

933/937 - Jardim Marisa, Sao Paulo - SP – Brazil 

CEP: 05.114-001 

Tel. +55 11 3622 2328  ▪  Fax. +55 11 3622 2333 

www.uniscience.com  ▪  sergio.joelsons@uniscience.com  

China 

Affymetrix Shanghai Representative Office 

Suite 701, Shanghai Central Plaza No.381 

Huai Hai Zhong Road, Shanghai 200020, China 

Tel. +86-21-63915511  ▪  Fax. +86-21-63915299 

saleschina@affymetrix.com  ▪  
supportchina@affymetrix.com 

Austria, Benelux, France, Germany, Iceland, Ireland, 
Italy, Scandinavia and Nordic countries, Switzerland, 
and UK 

Affymetrix UK Ltd. 

UK and Others Tel. +44 (0) 1628 552550  

France Tel. +33 800919505  ▪  Germany Tel. +49 1803001334 

Fax. +44 (0) 1628 552585 

saleseurope@affymetrix.com ▪  supporteurope@affymetrix.com 

Columbia 

Y Corporation of America, Inc. 

8280 NW 68 St., Miami, FL 33166 

Tel. +1 305-629-8808  ▪  Fax. +1 305-629-8809 

ycorp@aol.com  ▪  pedroyunis@gmail.com 

Croatia 

Biomedica d.o.o. 

V Ravnice 10, 10000 Zagreb, Croatia 

Tel. +43 676 831 07727 ▪ Fax. +43 1 291 07 63 727 

www.bmgrp.at  ▪  a.dedic@bmgrp.at  

Czech Republic 

Biomedica CS, s.r.o. 

Na Safrance 9 

101 00 Praha 10 – Vinohrady, Czech Republic 

Tel. +420 724 370 069  ▪  Fax. +420 2 83932507 

www.biomedica.cz  ▪  jiri.bruna@biomedica.cz 

mailto:sergio.joelsons@uniscience.com
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Greece, Albania, Bulgaria, Cyprus, Kosovo, Macedonia, 
Malta, Montenegro, Romania, Serbia 

Biodiagnostics S.A. 

5 Thetidos Street & 6 Michalakopoulou Street 

 Athens 11528 Greece 

Tel: +30 210 7245 770  ▪  +30 210 7245 788 

Fax: +30 210 7214 227  ▪  info@biodiagnostiki.gr 

Hong Kong 

Gene Company Limited 

8/F, Shell Industrial Building 

12 Lee Chung Street, Chai Wan, Hong Kong 

Tel: +852 2896 6283  ▪  Fax: +852 2515 9371 

sales@genehk.com  ▪  www.genehk.com 

Hungary 

Biomedica Hungària Kft., Ribáry u.11, 1022 Budapest, 
Hungary 

Tel: +361 225 38 50  ▪  Fax: +361 201 26 84 

prass@biomedica.hu  ▪  www.biomedica.hu 

India, Nepal, Sri Lanka 

Imperial Life Science (P) Limited 

463 Sector-3711 

Gurgaon – 122001 NCR 

India 

Tel. +91 124 455 9800 

Fax. +91 124 455 9801 

www.imperialls.com > 

neerajgupta@imperialls.com > 

 

Israel 

Eisenberg Bros. Ltd. 

Airport City, P.O.B. 234, Ben-Gurion Airport 70100, Israel 

Tel. +972 3 9777037  ▪  Fax. +972 3 9777001 

www.eisenbros.co.il  ▪  amosg@eisenbros.co.il 

Japan 

Affymetrix Japan K.K. 

ORIX Hamamatsucho Bldg, 7F, 1-24-8 Hamamatsucho  

Minato-ku, Tokyo 105-0013 Japan 

Tel. +81 03-6430-4020  ▪  Fax. +81 03-6430-4021 

salesjapan@affymetrix.com  ▪  
supportjapan@affymetrix.com 

Korea 

Seoulin Bioscience Co., Ltd. 

Seoulin Bldg. 452-2 

Songnae-Dong, Gangdong-Gu 

Seoul 134-030, Republic of Korea 

Tel. +82 2 478 5911  ▪  Fax. +82 2 478 5572 

sltrade@seoulin.co.kr  ▪  www.seoulin.co.kr 

Malaysia 

Research Instruments Sdn Bhd 

51 Jalan SS25/2, Taman Bukit Emas 

47301 Petaling Jaya, Malaysia 

Tel. +60 3 7804 8600  ▪  Fax. +60 3 7804 8599 

www.ri.com.my  ▪  info@ri.com.my 

Middle East - Egypt, Iraq, Jordan, Lebanon, 
United Arab Emirates 

Gulf Scientific Corporation (GSC) 

Jebel Ali Free Zone St. 624 

Dubai 17101, United Arab Emirates 

Tel. +971 4881 5270  ▪  Fax. +971 4881 6778 

www.gsc2000.com  ▪  gsc@eim.ae 

Mexico and Venezuela 

Quimica Valaner, S.A. DE C.V. 

Jalapa 77 Col. Roma 

P.O. Box 24-432, C.P., Mexico, D.F. 06700 

Tel. +52 5525 5725  ▪  Fax. +52 5525 5625 

www.valaner.com  ▪  servicioaclientes@valaner.com 

http://www.imperialls.com/
mailto:neerajgupta@imperialls.com
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Persian Gulf - Bahrain, Kuwait, Oman, Qatar, Saudi 
Arabia 

Gulf Scientific Corporation (GSC) 

Jebel Ali Free Zone St. 624 

Dubai 17101, United Arab Emirates 

Tel. +971 4881 5270  ▪  Fax. +971 4881 6778 

www.gsc2000.com   ▪  jaber@gsc2000.com 

Poland 

Biomedica Poland Sp. Z o.o. 

Raszynska 13, 05-500 Piaseczno, Poland 

Tel. +48 603 535 755  ▪  Fax. +48 22 737 59 94 

www.bmgrp.pl  ▪  marcin.nowak@bmgrp.pl 

Singapore, Indonesia, Philippines, Vietnam 

Research Instruments Pte Ltd 

26 Ayer Rajah Crescent #03-10 

Republic of Singapore 139944 

Tel. +65 6571 0888  ▪  Fax. +65 6571 0868 

www.ri.com.sg  ▪  info@ri.com.sg 

Slovakia 

Biomedica Slovakia, s.r.o. 

Drobneho 27, 841 01 Bratislava, Slovakia 

Tel. +420 724 370 069  ▪  Fax. +421 2 693 099 08 

www.biomedica.cz  ▪  jiri.bruna@biomedica.cz 

Slovenia 

Biomedis M.B. d.o.o. 

Slokanova 12, 2000 Maribor, Slovenia 

Tel. +386 2 471630  ▪  Fax. +386 24716304 

www.biomedis-mb.si  ▪  info@biomedis-mb.si  

South Africa 

Southern Cross Biotechnology (Pty) Ltd. 

PO Box 23681, Claremont, Cape Town, South Africa 7735 

Tel. +27 21 6715166  ▪  Fax. +27 21 6717734 

info@scb.co.za 

Spain and Portugal 

Affymetrix UK Ltd. 

Tel. +44 (0)1628 552550 

Fax. +44 (0)1628 552585 

saleseurope@affymetrix.com 

supporteurope@affymetrix.com 

Taiwan 

Cold Spring Biotech Corp. 

2F-1, No. 31, Lane 169, Kang Ning Street 

Hsichih City, Taipei Hsien, Taiwan R.O.C. 

Tel. +886 2 2695 9990  ▪  Fax. +886 2 2695 9963 

www.csbiotech.com.tw  ▪  array@csbiotech.com.tw 

Thailand 

RI Technologies Ltd 

128 Sathorn Road North, Silom, Bangrak, Bangkok 10500, 
Thailand 

Tel. +66 2234 2986  ▪  Fax. +66 2637 7855 

www.ri.co.th  ▪  info@ri.co.th 

Turkey 

Ay & Ka Ltd. Sti 

Nergis Sokak No: 14/1, Katip Celebi Sokak No: ¾ 

Cankaya, Ankara, Turkey 06680 

Tel. +90 312 466 36 07 ▪  Fax. +90 312 466 36 09 

www.aykaltd.com  ▪  aykaltd@tr.net 

Istanbul Office 

Gökce Sokak No: 12/10 

Caddebostan/Kadiköy, Istanbul, Turkey 

Tel. +90 532 321 18 64  ▪  Fax. +90 216 478 28 67 

United States and Canada 

Affymetrix, Inc. 

Tel. +1 888-362-2447  ▪  Fax. +1 408-731-5441 

sales@affymetrix.com ▪  support@affymetrix.com 

 

mailto:saleseurope@affymetrix.com
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