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Purpose:

#1.  To align all sequences targeted by our platforms to the same build of the genome

#2.  To use the same methods and assumptions across all platforms for the alignment.

#3.  To provide a single format for alignment of all platforms.

#4.  To provide an explicit mapping of the relationships between features on arrays and composite measures such or genes.

#5.  To provide a “reasonable” estimate of the genomic locations of genes targeted by the composites described in #4

#6.  To provide all of these services in a period of 4-6 weeks.

Definitions:

Feature – nucleic acid spotted on an array

Reporter - the target sequence of the feature

Composite – The product of a many to one relationship on the array.  The “many” can be features or can be composites themselves.  Operationally a composite is the sequence and text label of a target to which reporters or lower level composites are mapped. 

ADF – Array Descriptor File.  The “model” document describes the ADF

Genome Characterization Centers (CGC’s) will supply:

1.  x and y coordinates, including blocks if that applies

2.  Feature ID (e.g. Affymetix or Agilent probe ID)

3.  Nucleic acid type

4. Composite target sequence.  The centers will provide composite sequences and their respective labels.  For example, for the Affymetrix Exon array, LBL will supply the Affymetrix defined target of an exon (e.g. an EST or transcript ID).  For the HT_HG-U133A arrays, the Affymetrix probe-set target will be supplied.  In addition, if the center has redefined the probeset composite, the centers will provide the target sequences for the redefined probesets. 

5.  Aliases - We will retain any information deemed relevant provided by centers, individual investigators, or commercial sources of the data in the form of Aliases.  Examples include the commercial manufactures’ annotation of genomic location, target gene of probeset, etc. The methylation group, for example, will provide the gene associated with each reporter.

(see the Model Document and Example File for guidance on items 1-4).  In addition, as a separate file the CGC’s will provide:
6.  Reporter sequences (i.e. the probe sequence in fasta format (http://www.ncbi.nlm.nih.gov/blast/fasta.shtml))

Example (see also example file):

>probe:HuEx-1_0-st-v2:494998;917:193; ProbeSetID=2315101; Assembly=build-34/hg16; Seqname=chr1; Start=1788; Stop=1812; Strand= +; Sense; category=main

CACGGGAAGTCTGGGCTAAGAGACA

The fasta line should contain the feature ID exactly as displayed in the TCGA ADF and vice versa.  Since there are proprietary intellectual property include in the sequences of some features, we will not make the fasta files available for the public unless we are requested to do so by the submitting CGC’s.  We encourage the CGC to do so.
The responsibility of the CGC’s is to supply the data described above.  The mapping will be performed centrally at the DCC with the assistance of the Ad Hoc cross platform genome alignment committee

Method for determination of chromosome coordinates

Reporters targeting genomic DNA be aligned to Genome Build 36.2 using BLAT.  Reporters targeting RNA will be aligned to a transcript database. The transcript database will be aligned to Genome Build 36.2 to provide a mapping between transcript coordinates and chromosomal coordinates.  The implementation of BLAT and transcript alignment will be through the algorithm and software implementation SpliceMiner (http://discover.nci.nih.gov/spliceminer/).  If no match is found, we will align to Genome Build 36.2 as for genomic DNA targets.  If a reporter aligns to a transcript, then the reporter will not be aligned to genome directly. The transcript database being used is composed of RefSeq and GenBank complete coding sequences.  For genotyping arrays (Affymetrix SNP arrays and Illumina arrays) the target sequences of both alleles will be aligned to the genome. The desired scenario is that only one (the common allele) will match build 36.2. In this case the distinct reporters of both alleles will have the same genome coordinates. A useful alias will be the dbSNP ID of these reporters. 

To validate the SpliceMiner software and algorithm, a separate validation procedure will be executed by members of the Ad Hoc cross platform genome alignment committee.

Chromosome location will be reported using the following syntax:

Chromosome number:start-stop:strand

Example: [Chr3:1234-1890:+]
A comma will be used to indicate gaps in a match, such as would be founds for reporters spanning exon-exon junctions

Example: [Chr3:1234-1890,2456-5432,9032-12300:+]
If a reporter does not have a perfect match in either build 36.2 of the genome or the transcript database (in the case of expression arrays) the chromosomal coordinates will be reported as NA.  If multiple perfect matches are found, all will be reported separated by commas. If more than 5 distinct chromosomal coordinates are found for a reporter, the chromosomal coordinate reported will be MANY. We will not be reporting the transcript, transcripts, or RefSeq of the chromosomes which resulted in the match. To help the comparison between SpliceMiner and the validation alignment efforts an auxiliary file with the matched transcripts for each RNA reporter will be generated. 
Column Headers: Features, Reporters, and Composites:

The table below maps “data levels” as previously defined in the TCGA process for data provided to the DCC to selected columns of the TCGA mapping file.  The columns headers will reflect the TCGA data levels using a syntax that has yet to be determined.  A preliminary example of the syntax might be:  “level 1 data:feature”, or “level 1 data: reporter.”

	Data Level
	 Level 1
	Level 2
	Level 3

	Affy HT_HG-U133A
	Feature = CEL file
	
	Composite = RMA output for probesets, center to supply target sequences of probeset
	Composite = Gene
	
	

	Agilent 244k Expression array
	Feature = agilent feature extraction output file
	Reporter = average of replicate spots
	Copmposite = Gene
	
	
	

	Affy Exon Array
	Feature = CEL file
	
	Composite = RMA output for exons, center to supply target sequences of exons
	Copmposite = Gene
	
	

	Agilent microRNA Expression Array
	Feature = agilent feature extraction output file
	Reporter = average of replicate spots
	
	
	
	

	Illumina Genotyping Array
	
	Reporter = summary of replicate wells

X and Y values (allelic intensites)
	Composite = genotype
	Composite = copy number

[log2 ratio] 
	Segmented Copy Number 
	

	Agilent 244k aCGH
	Feature = agilent feature extraction output file
	
	
	
	
	

	Affy SNP Array
	Feature = CEL file
	Reporter= summary of allele-specific intensity
	Composite = genotype
	Composite = copy number

[log2 ratio]
	
	

	Illumina Methylation Platform
	
	Reporter = summary of replicate wells
	Composite = methylation status
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


In addition to aligning reporters, we will align composites to the genome and map the relationship of lower level composites and reporters to higher level composites.  As described above, a composite is the sequence and text label of a target to which reporters or lower level composites are mapped.  The centers will provide composite sequences and their respective labels.  For example, for the HT_HG-U133A expression array, the centers will provide the target sequences for the probesets.  Probeset selection regions will be aligned to the genome based on their alignment to the genome.  Reporters that do not map to any composites will not have composite entries.  The manner in which the data generated for reporters is to the composite is left up to the algorithms of each group.  For example, we will provide the mapping for an Affymterix probeset, but we will not describe in this document how the value for gene expression for a given probeset was calculated.  The mapping that results from this endeavor can be considered analogous to a new CDF file for the Affymetrix platform.

In addition to aligning composites provide by the centers, we will align all named HUGO genes and map the reporters to these genes.  The target sequences for the genes will be the union of all transcripts assigned to that gene.  A reporter or composite will be mapped to that gene if it is a member of transcripts assigned uniquely to one gene.  Chromosome coordinates for a gene will be provided as the union of all transcripts. 

Aliases:

Aliases are alternative annotation that is provided by the centers or investigators, but not necessarily mapped by sequence mapping.  Alias to consider

1.
Methylation target – the methylation group knows the gene they are targeting but this may not be obvious to infer by other means

2.
Commercial annotations may be provided as external data files. 

