Epigenomics Data Analysis and Coordination Center (EDACC) Recommendations Version 8
(Draft, March 31st, 2010)

The goal of this document is to serve as a guide for the analysis and coordination of data produced by the NIH Epigenomic Roadmap Initiative. 

EDACC intends to provide both interactive and programmatic tools for REMCs and other contributors to submit the data and metadata to EDACC and to the NCBI via EDACC and facilitates quality control, conversion, and processing of data according to these recommendations.  EDACC also provides other tools and resources to REMCs and other NIH Epigenomics Roadmap Initiative participants, as described at the Human Epigenome Atlas web site ( www.humanepigenomeatlas.org ). One of the products of the initiative will be a release of the Human Epigenome Atlas. Each numbered release of the Atlas is produced using a numbered version of this document according to the following table:

	EDACC Recommendations Document  
	Human Epigenome Atlas

	Version 8
	Release 1


This document is developed by EDACC in collaboration with REMCs, NCBI and the NIH, with input from other participants in the NIH Epigenomics Roadmap Initiative and experts in the fields of bioinformatics, genomics, and epigenomics.
This document includes the following two sections:

1. Recommendations
1.1. General Recommendations for data models, data flow, quality assurance, reporting, and interoperability issues that are independent of a particular assay (histone modification, DNA methylation, chromatin accessibility, mRNA-seq, smRNA-seq).

1.2 Specific Recommendations for representation and processing of Results (Level 0-4 Data and Metadata) produced by specific assays (histone modification, DNA methylation, or chromatin accessibility).
2. Implementations. This section describes specific data processing protocols and pipelines implementing the recommendations.
.
1. Recommendations
1.1 General Recommendations
Data Model: Nine types of Data and Metadata
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The following data model (Fig. 1) will be used by EDACC to capture the data from REMCs and generate data and metadata for submission to the GEO/SRA archives at the NCBI. The arrows indicate references (“foreign key” references). Specifically, the arrows indicate that Results refer to a specific Run, an event which denotes production of a specific unit of data (such as the production of DNA sequencing reads from a single lane of an Illumina sequencer or hybridization of a sample to a specific arrays ) in the context of a specific Experiment on a specific Sample in the context of a specific Study.

Data and Metadata for Run, Experiment, Sample, and Study

Metadata for Run, Experiment, Sample, and Study contain reference to “EDACC Recommendation version <X>”, where X denotes the version number of the EDACC Recommendation document describing the semantics of Data elements. 

Appendix 1 describes recommended minimum attributes for Run, Experiment, Sample, and Study data elements.

Results: Data and Metadata Levels 0-4
Metadata for Level 0-4 Results consists of the following elements:

1. Reference to “EDACC Recommendation version <X>”, where X denotes the version number of the EDACC Recommendation document describing the semantics of Data elements. 

2. When specific formats (BED, Wiggle, Genboree LFF, or others) are used, the Metadata also describes how the Data elements described in this document are encoded in the specific formats. Some format-specific encoding methods will be described in this document, in which case a reference to this document may suffice.

3. Additional information about the method/program used to obtain the Results and other information as described in sections below.

Level 0-4 Data correspond to various stages of processing, as illustrated in Table 2. 

	
	“chip” Data
	“seq” Data

	Level 0
	image
	reads

	Level 1
	extracted features
	anchored reads

	Level 2
	normalized intensities
	read density map

	Level 3
	epigenomic state of an individual sample

	Level 4
	integrated analysis involving multiple samples


Table 2. Level 0-4 Data
The issues of data flow between REMCs, EDACC, and GEO/SRA at the NCBI are addressed in the Data flow section below.

Level 0-1 Data is stored in Genboree transiently and is archived at GEO/SRA. Level 2-4 Data is stored in Genboree permanently. 

Level 1 “seq” data may be derived using the Pash program, which is specifically designed for high-volume anchoring. 

Assay-specific algorithms are applied to derive Level 2 and 3 data from Level 1 data. In contrast to Level 2 data, which is dependent on particular methodology or technology, Level 3 assertions are to a significant degree meaningful outside of specific methodology or technology.

Level 2 Data is verifiable by performing technical or biological replicates using the same methodology by the same or different Center. Confidence intervals and false discovery rates at Level 2 refer to replication of experiments on the same sample using the same method/ technology.

Level 3 data is validatable using different methodology that provides information about the same epigenomic state in the same biological sample. Confidence intervals and false discovery rates at Level 3 refer to the assertions about epigenomic state such as methylation or histone modification. Level 3 data includes results of integrative analysis of the results obtained by performing various genome-wide assays on the same sample.
Level 4 data is obtained by an integrative analysis of data from multiple Samples. One example of Level 4 data are significant differences detected by comparing genome-wide a H3K4me3 signal between two different biological samples. Level 4 data may also be derived using publicly available annotation tracks/ genomic databases. There is typically a wide variety of integrated analyses that can lead to Level 4 data.

Data Flow

All the data will eventually be stored in GEO/SRA archives.  NCBI will annotate and accession all submissions and Human Epigenome Atlas releases. The data flow is illustrated in the folloing figure:
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For each Run a Genboree Project will be created and used to track the status of the Run. Multiple Projects will be grouped in various ways into higher-level projects for the purpose of integrated analyses producing Level 4 data and other results.

In addition to performing the editorial process, EDACC may curate old submissions – say by bringing the metadata up to higher level of quality and by bringing in other data sets (such as ENCODE or 1000 Genomes) for the purpose of integrated analyses. The data enhancements will also be generally deposited to GEO/SRA as new versions.
Submissions from REMCs to EDACC

The EDACC uses a similar web interface for submissions as used by the ENCODE DCC. EDACC hosts a separate instance of the interface which will perform data file validation according to current EDACC Recommendations upon submission. One advantage of reusing the ENCODE DCC web interface is that several of the REMCs have experience with it and the validation code can be customized to fit EDACC Recommendations.
Submissions from EDACC to NCBI

EDACC uploads the data to NCBI either via the Aspera system. The data includes Levels 0-4. EDACC and uses SRA-XML for metadata transfer, NCBI extracts the needed information and distributes it as needed between GEO and SRA and provides accessions associated with each submission to EDACC.  Level 3 or 4 can be added as a later step to existing records as required.
Data quality tests: compliance, verification, and validation
EDACC will perform the following three types of quality checks and measurements on submissions from REMCs:
1. Compliance with EDACC Recommendations. This includes checks of compliance with agreed EDACC Recommendations for content, formatting, semantics, and metadata.

2. Verification of Level 2 data. Quality metrics (see Implementations section for details) are collected for specific assays. Quality metrics are examined for outliers. The outliers are assigned status “verification issue” and are resolved in consultation between EDACC and the submitting REMC.

3. Validation of Level 3 data. Validation involves comparison of assay results obtained on the same type of sample using different technologies or methods.
 Monitoring and Reporting

Genboree Project pages contain information about specific Runs. In addition, the following tools for tracking planned experiments and data flow have been implemented:

EDACC project tracking page ( accessible by EDACC and REMCs ):

http://www.genboree.org/java-bin/EDACC/edacc_index.jsp
The EDACC project tracking page contains biweekly reports on the data status. As an example here is a report on the status as of March 25th 2010:

http://www.genboree.org/EDACC/summary2010-03-25.html
Configurable report on the current status of REMC pipelines ( as repoprted directly by REMCs):
http://www.genboree.org/java-bin/EDACC/remcTrackingReport.jsp
Configurable report on the current status of REMC data submissions ( generated automatically based on REMC submissions):
http://www.genboree.org/java-bin/EDACC/remcTrackingReport.jsp
Configurable report on the current status of publications using Consortium data ( as repoprted directly by the authors):
http://www.genboree.org/java-bin/EDACC/remcPublicationsDisplay.jsp
Interoperability
All the objects will have a unique identifier within a Genboree database and will be accessible by a URL.

Level 2-4 data will be projected onto genomic coordinates in the form of annotation objects. Every annotation object will also have a unique identifier (URI, URL) associated with it and have beginning and end coordinates on a chromosome, as well as any applicable standard attributes.  

In addition to manual up- and down- loads of data, Genboree REST API will allow programmatic interoperability with REMCs, as illustrated in this diagram:

EDACC will facilitate interoperability through Galaxy by providing Galaxy plugins. The plugins will allow Galaxy pipelines to read from/write to Genboree using the Genboree REST API. 
Even if they do not use Galaxy to implement their pipelines, REMCs will be able to write software that communicates with Genboree through the REST API. 

EDACC will host a set of pipelines implemented in Galaxy and integrated with Genboree via Genboree REST APIs. These pipelines will be used to independently validate and cross-compare various pipelines. 

Standard pipelines will also be made available to smaller disease-oriented projects collaborating with and receiving support from the EDACC.

1.2 Specific Recommendations 
Specific Recommendations address standards for representation and processing of Data and Metadata for specific types of assays. Semantics of data elements (attribute-value or key-value) pairs is described. Recommended methods for encoding the data elements using specific formats (SAM, BED, Wiggle, Genboree LFF) is also described. Verification and quality metrics for specific assays are described in Implementations section. 
Level 0 Data and Metadata, including Study, Sample, Experiment, and Submission Metadata
Level 0 Data

Level 0 raw sequence data should be submitted to the EDACC as Sequence Read Format (SRF) files. The following are EDACC recommendations specifying how SRF files should be generated for the Epigenomics Roadmap:

1. Following NCBI’s suggestion (http://www.ncbi.nlm.nih.gov/projects/geo/info/seq.html) we recommend that each SRF file contains a single lane from a sequencing run. 

2. The optional XML Block and Index Block are not required.

3. The ZTR Blob in each Data Block should contain processed data in the form of base called sequence and quality.

Level 0 Metadata, including Study, Sample, Experiment, Run, and Submission Data and Metadata
Track extensions

Data at levels 1-4 can typically be projected on the chromosome coordinate system in the form of annotation tracks. To keep track of semantic definitions of various annotation tracks we will use track extensions, as summarized in Table 6 and defined in detail below.

Table 6: Track extensions.

	Extension
	Experiment type
	Data level
	Track code
	Version

	D1a1
	DNA methylation
	1
	a
	1

	H1a1
	Histone modification
	1
	a
	1

	C1a1
	Chromatin accessibility
	1
	a
	1

	D2a1
	DNA methylation
	2
	a (basepairs)
	1

	D2b1
	DNA methylation
	2
	b (regions)
	1

	D2c1
	DNA methylation
	2
	c (sliding window)
	1

	H2a1
	Histone modification
	2
	a (peaks)
	1

	H2b1
	Histone modification
	2
	b (hotspots)
	1

	H2c1
	Histone modification
	2
	c (sliding window)
	1

	C2a1
	Chromatin accessibility
	2
	a ( peaks)
	1

	C2b1
	Chromatin accessibility
	2
	b ( hotspots )
	1

	C2c1
	Chromatin accessibility
	2
	c ( sliding window )
	1

	D3a1
	DNA methylation
	3
	a (basepairs)
	1

	D3b1
	DNA methylation
	3
	b (regions)
	1

	H3a1
	Histone modification
	3
	a (peaks)
	1

	H3b1
	Histone modification
	3
	b (regions)
	1

	C3a1
	Chromatin accessibility
	3
	a (peaks)
	1

	C3b1
	Chromatin accessibility
	3
	b (regions)
	1


Run versioning [Note: run versioning needs to be specified and implemented throughout this document; it is currently described only in this section]

Runs of some experiments may be repeated. Since the study title, sample name and experiment will be the same, a version number will distinguish the repeated experiments. Run versions also need to be displayed in the browser along with track type, track subtype, and extension information.
Level 1 Data and Metadata

Level 1 Data

Level 1 mapped sequence data will be submitted to the EDACC in the following two parts (the second being optional):

Part 1. A required file containing the mapping coordinates of reads. The data in this file should minimally contain the 

1. Study title

2. Experiment title

3. Sample common name

4. Track extension (as specified in Table 6)

5. read ID (produced from the SRF file)

6. Chromosome name

7. start coordinate 

8. end coordinate

9. strand

10. score 

The EDACC will accept this data in one of four formats with the possibility of supporting additional formats in the future. The four formats are:

1. SAM output format. (http://samtools.sourceforge.net/SAM1.pdf)

2. ELAND output format

3. A modified ENCODE DCC tagAlign format (BED3+3) with the read identifier used in place of the sequence tag:

	field 
	 type 
	 description

	chrom 
	string 
	Name of the chromosome

	chromStart 
	int 
	Start coordinate on the chromosome

	chromEnd 
	int 
	End coordinate on the chromosome

	readID
	string 
	The read ID as produced from the SRF file

	score 
	int 
	Indicates uniqueness or quality (preferably 1000/alignmentCount).

	strand 
	char 
	Orientation of this read (+ or -)


Example:
chrX
8823384
8823409
<readID>
1000
+

4. Genboree LFF format

	Genboree LFF attribute

(fixed attributes in bold) 
	Read Mapping Data

	class
	Study Title

	name
	The read ID as produced from the SRF file

	type
	Experiment Title

	subtype
	Sample Common Name

	extension
	“D1a1”, “H1a1” or “C1a1”, as specified in Table 6.

	chrom
	Name of Chromosome

	start
	Starting position on the chromosome


	stop
	Ending position on the chromosome

	strand
	Strand orientation of the read (+ or -)

	phase
	“.”

	score
	score


Example: (Line is split due to size)

Broad Human Reference Epigenome Project
<readID>
DNA Methylation
H1
chrX
8823384
8823409
+
.
1000

extension=”D1a1”;

The EDACC proposes to submit all level 1 mapping data to GEO in the SAM format. This would provide a consistent format for all archived Epigenomics Roadmap data that would also be consistent with data provided by the 1000 Genomes Project. SAM allows for the encoding of alignment information including mismatches and indels within reads relative to the reference sequence. This alignment information will be necessary for genotyping SNPs and indels within the samples studied by the Epigenomics Roadmap. EDACC may allow REMCs to submit mapping data in formats that do not support alignment information to perform alignments, in which case EDACC will take on the task of aligning reads and producing the SAM format files for submission to GEO.

Part 2 (optional).  A file in the GEO defined (http://www.ncbi.nlm.nih.gov/projects/geo/info/seq.html) tab delimited text file format for processed sequence data files. The only GEO required data for this format is an ID field consisting of a sequence tag and an abundance count (the number of tags (normalized to 1e6 reads) from a sample mapping to a single location). If the recommendation of a single lane per data submission is followed, there will be only a single sample with abundance count in the file. We recommend that the GENOME_MATCHES field also be provided based on the number of locations the sequence maps onto the genome. One possible refinement of the GENOME_MATCHES field would be to provide the number of genome matches at different stringencies such as allowing varying numbers of mismatches or gaps or even the number of genome matches using different mapping software. Other fields can be provided as desired. Since this format does not require genomic mapping coordinates, unmapped reads can also be recorded.

Level 1 Metadata

Level 1 metadata should be submitted to the EDACC as SRA Analysis XML files. The following is a minimal list of recommended ANALYSIS_ATTRIBUTES tags:

EDACC Recommendation version

Software.Name

Software.Version

Parameter.MismatchesAllowed

Parameter.GapOpeningsAllowed

Parameter.GapExtensionsAllowed

Parameter.NumberOfMappingsAllowed

Level 2 Data and Metadata
Level 2 Data

Level 2 data consists of relevant statistics along the reference genome for the following epigenomic assays:

• Histone modifications and chromatin accessibility:
1. Position. Chromosome position.

2. Value1. The score at the specified position.
3. Value 2. FDR for the specified postition.
• DNA methylation:
1. Position. Chromosome position.

2. Value 1. T Count at the specified CpG position

3. Value 2. C Count at the specified CpG position

Level 2 Data may be encoded in the BedGraph format (http://genome.ucsc.edu/goldenPath/help/bedgraph.html), either of the Wiggle formats (variableStep or fixedStep http://genome.ucsc.edu/goldenPath/help/wiggle.html) or the Genboree LFF format.

The BedGraph format is used when data is not spaced at regular intervals, and the size of the specified regions is not constant. Discrete regions can be represented in this format since positions not specified are considered to not have data. The data starts with a track definition line followed by four column track data in the form:

chrom

chromStart
chromEnd
dataValue
Example 1. Chromatin accessibility

track type=bedGraph name="example1" description="chromatin accessibility"

chr19 59302000 59302300 -1.0

chr19 59304000 59304500 -0.75
The variableStep wiggle (WIG) format is line-oriented and allows representation of continuous data along the genome. It begins with a track definition line, which adds the name and description of the track, and is followed with the track data separated by each chromosome. Within each chromosome, two column data representing chromosome position and data value(s) are preceded by a declaration line, which starts with the word variableStep and is followed by a specification for chromosome. The optional span allows more efficient encoding of a single value for a contiguous run of bases beginning at the specified position. Only positions specified have data. 

variableStep WIG Format Specification

Syntax

· <track definition> : = track type=wiggle_0 name="name" description="description”\n

· <track data> := <chrom>+

· <chrom> := <declaration>\n<block>+\n

· <declaration> := variableStep chrom=chrN [span=windowSize]\n

· <block> := <position>\t<value>\n

· <position> := [integer]+

· <value>
 := assay specific, please see below

Notations

· “+’ stands for matching the preceding element one or more times.
· '\n' stands for the Return key.

· '\t' stands for the Tab key.
· the first chromosome position is 1

· all positions specified must be in numerical order

Example 2: Histone modifications
Data value is the normalized read count at the specified position.

track type=wiggle_0 name="example1” description=”H3K4M3 ChIP-seq read count” 

variableStep chrom=chr1 span=10

59304701 10.0

59304901 12.0

variableStep chrom=chr2 span=10

69304701 10.0

69304901 12.0

Example 3: DNA methylation

Data values are the T count and C count at the specified CpG position.

track type=wiggle_0 name="example3 T” description=”DNA methylation” 

variableStep chrom=chr1 span=1

59304701 10 
59304901 12 
variableStep chrom=chr2 span=1

69304701 10 
69304901 12 
track type=wiggle_0 name="example3 C” description=”DNA met hylation” 

variableStep chrom=chr1 span=1

59304701 20

59304901 24

variableStep chrom=chr2 span=1

69304701 10

69304901 0

The fixedStep wiggle format is used when there is a regular interval between data values. The data starts with a track definition. Track data is preceded by a declaration line in the form:

fixedStep chrom=chrN start=chromStart step=stepInterval [span=windowSize]
Track data is a single column with the data value.

Example 4: Histone modifications

track type=wiggle_0 name="example4” description=”H3K4M3 ChIP-seq read count” 

fixedStep chrom=chr1 start=59304701 step=200
10.0

12.0

fixedStep chrom=chr2 start=69304701 step=200
10.0

12.0

Encoding of Level 2 Histone modifications and Chromatin accessibility data in Genboree LFF format

	Genboree LFF attribute

(fixed attributes in bold) 
	Normalized histone modifications and Chromatin accessibility values

	class
	Study Title

	type
	Experiment Title

	subtype
	Sample Common Name

	extension
	 “H2a1”, “H2b1”, “H2c1”, “C2a1” “C2b1” or “C2c1” as specified in Table 6

	begin
	Segment where Value is constant

	end
	

	score
	Value

	fdr
	False discovery rate


Encoding of Level 2 DNA methylation data in Genboree LFF format

	Genboree LFF attribute

(fixed attributes in bold) 
	DNA Methylation values

	class
	Study Title

	type
	Experiment Title

	subtype
	Sample Common Name

	extension
	“D2a1”, “D2b1”, or “D2c1”, as specified in Table 6.

	begin
	Segment (for specific CpGs begin=end= position of C)

	End
	

	Score
	T count / ( T count + C count )

	Score.T
	T count

	Score.C
	C count


Level 2 Metadata

Level 2 metadata should include: 
EDACC Recommendation Version number

Method.Description

Software.Name

Software.Version

Parameter
Level 3 Data and Metadata

Level 3 Data

Level 3 data consists of assertions about the following epigenomic states: 

1) Histone modifications, 

2) DNA methylation and 

3) Chromatin accessibility
Each assertion refers to the epigenomic state at a particular genomic locus or basepair in particular biological sample.  Set of assertions for a particular sample forms an epigenomic map of the sample genome. Higher-level epigenomic maps may be created by combining results from multiple experiments on the same or even multiple experiments on multiple samples.

Level 3 assertions should be validatable using different methodology. To achieve this, Level 3 assertions should have semantics that is also biological, not purely methodological (i.e., purely a statistic derived from data obtained by applying a specific method).  This approach will

· Allow validation of assertions using independent methods (“methodological replicate”)

· Allow integration across technologies (e.g., ChIP-seq and ChIP-chip)

· Assure more lasting value of the data, allowing integration with data that will be obtained in the future using the technologies that are yet to be developed.
The assertions and data elements are not designed to fit any specific data format and will likely be available in a variety of formats, including Genboree LFF. The main goal of this specification is to define the meaning of data elements and assertions. A method of encoding of the assertions using Genboree LFF format is also provided.
Level 3 assertions about histone modifications at specific loci within a chromosome

“Mark detected at locus” (“peaks”, “hotspots” or “sliding window”)
1. Segment (from-to). The segment where mark is detected. 
2. OPTIONAL: Sequence variant. Allelic/ haplotype variant linked to the mark. This will allow capture of allele-specific histone modifications.

3. OPTIONAL: Sequence variant coordinates (from-to). Coordinates in the sequence of the variant that correspond to reference sequence coordinates. 

4. False discovery rate. Indicating an upper bound on the probability that the assertion is false. 
5. Fold enrichment value. This number has no absolute meaning but has the following relative meaning: the difference of fold enrichments at two loci reflects the difference of occupancy of marked histones at the two loci.

6. OPTIONAL: Fold enrichment confidence interval (from-to).
7. OPTIONAL: Fold enrichment confidence value.
“Mark detection sensitivity” 
(Assertions of assay sensitivity covering every basepair in the reference genome)
1. Segment (from-to). The segment about which sensitivity is asserted.

2. Sensitivity. Lower bound of sensitivity of the assay used to detect marks. 
Assertions about histone modifications are encoded using Genboree LFF format as indicated in the following table:

	Genboree LFF attribute

(fixed attributes in bold) 
	Assertions about histone modifications

	
	“Mark detected in a locus”
	“Mark detection sensitivity” 

	Class
	Study Title
	Study Title

	Type
	Experiment Title
	Experiment Title

	subtype
	Sample Common Name
	Sample Common Name

	extension
	“H3a1” or “H3b1” as specified in Table 6.
	“H3a1” or “H3b1” as specified in Table 6.

	Begin
	Segment where mark is detected
	Segment over which sensitivity of assay is asserted

	End
	
	

	sequence
	Allelic/ haplotype variant linked to the mark
	N/A

	target-begin
	Corresponds to “begin” in the reference 
	N/A

	target-end
	Corresponds to “end”  in the reference
	

	Fdr
	False discovery rate
	N/A

	Score
	Fold-enrichment, confidence interval, and confidence
	Sensitivity

	score.from
	
	N/A

	score.to
	
	N/A

	score.conf
	
	N/A


Level 3 assertions about chromatin accessibility at specific loci within a chromosome

1. Segment (from-to). The segment where accessible DNA is detected. This pertains to “peak” and “region” data.
2. OPTIONAL: Sequence variant. Allelic/ haplotype variant that is accessible. This will allow capture of allele-specific accessibility.

3. OPTIONAL: Sequence variant coordinates (from-to). Coordinates in the sequence of the variant that correspond to reference sequence coordinates. 
4. False discovery rate. Indicating an upper bound on the probability that the assertion is false. This is interpreted to apply to the assertion “Accessible DNA” as interpreted to apply to any specific basepair within the segment.
5. Accessibility. This score has no absolute meaning but has the following relative meaning: the difference in chromatin accessibility scores at two loci indicates difference in their chromatin accessibility.
6. OPTIONAL: Accessibility confidence interval (from-to).
7. OPTIONAL: Accessibility confidence value.
“Accessibility detection sensitivity” 
(Assertions of assay sensitivity covering every basepair in the reference genome)
1. Segment (from-to). The segment about which sensitivity is asserted.

2. Sensitivity. Sensitivity of the assay used to detect accessible DNA. This is interpreted to apply to the detection of accessible DNA at any specific basepair within the segment.
Assertions about chromatin accessibility are encoded using Genboree LFF format as indicated in the following table:
	Genboree LFF attribute

(fixed attributes in bold) 
	Assertions about chromatin accessibility

	
	“Accessible DNA detected in a locus”
	“Accessibility detection sensitivity” 

	Class
	Study Title
	Study Title

	Type
	Experiment Title
	Experiment Title

	subtype
	Sample Common Name
	Sample Common Name

	extension
	“C3a1” or “C3b1”, as specified in Table 6.
	“C3a1” or “C3b1”, as specified in Table 6.

	Begin
	Segment where accessible DNA is detected;  
	Segment over which sensitivity of assay is asserted

	End
	
	

	Peak
	0 or more peak coordinates
	N/A

	sequence
	Allelic/ haplotype variant linked to accessible DNA
	N/A

	target-begin
	Corresponds to “begin” in the reference 
	N/A

	target-end
	Corresponds to “end”  in the reference
	

	Fdr
	False discovery rate
	N/A

	Score
	Accessibility score, confidence interval, and confidence
	Sensitivity

	score.from
	
	N/A

	score.to
	
	N/A

	score.conf
	
	N/A


Level 3 assertions about DNA methylation of specific loci within a chromosome
 “Methylation detected at locus”

1. Segment (from-to). The segment where mark is detected; for bisulfite sequencing from=to.
2. OPTIONAL: Sequence variant. Allelic/ haplotype variant that is methylated. This will allow capture of allele-specific methylation.

3. OPTIONAL: Sequence variant coordinates (from-to). Coordinates in the sequence of the variant that correspond to reference sequence coordinates. 

4. False discovery rate. Indicating an upper bound on the probability that the assertion is false. This is interpreted to apply to the assertion “Methylation detected at locus” as interpreted to apply to any specific CpG position within the segment.
5. Percent methylation. Percent of chromosomes with methylated locus (basepair).
6. OPTIONAL: Percent methylation confidence interval (from-to).
7. OPTIONAL: Percent methylation confidence value.
“Methylation detection sensitivity” 
(Assertions of assay sensitivity covering every basepair in the reference genome)
1. Segment (from-to). The segment about which sensitivity is asserted.

2. Sensitivity. Sensitivity of the assay used to detect methylation. This is interpreted to apply to the detection of marks at any specific basepair within the segment.
Assertions about DNA methylation are encoded using Genboree LFF format as indicated in the following table:
	Genboree LFF attribute

(fixed attributes in bold) 
	Assertions about DNA methylation

	
	“Methylation detected in a locus”
	“Methylation detection sensitivity” 

	Class
	Study Title
	Study Title

	Type
	Experiment Title
	Experiment Title

	subtype
	Sample Common Name
	Sample Common Name

	extension
	“D3a1” or “D3b1” as specified in Table 6.
	“D3a1” or “D3b1” as specified in Table 6.

	Begin
	Segment where methylation is detected; for bisulfite sequencing method begin=end
	Segment over which sensitivity of assay is asserted

	End
	
	

	sequence
	Allelic/ haplotype variant that is methylated
	N/A

	target-begin
	Corresponds to “begin” in the reference 
	N/A

	target-end
	Corresponds to “end”  in the reference
	

	Fdr
	False discovery rate
	N/A

	Score
	percent methylation, confidence interval, and confidence
	Sensitivity

	score.from
	
	N/A

	score.to
	
	N/A

	score.conf
	
	N/A


Level 3 Metadata

Level 3 metadata should include: 
EDACC Recommendation Version Number

Method.Description

Software.Name

Software.Version

Parameters


3. Implementations

3.1. Reference implementation for a read mapping pipeline


Level 0 data in the form of SRF files will be received from REMCs. We will first extract FASTQ data from the SRF files, using the Illumina SRF tools. Next, we will map the short reads onto the human genome using Pash (performing a gapped alignment) or MAQ (default parameters). The mapping results will be converted both to the SAM format, and to the Genboree lff track format. We will use the SRA XML information to set the specific Genboree lff fields class, type, subtype, and extension to the values for study title, experiment title, sample common name and track extension; the track extension will take one of the values D1an, H1an, C1an, as specified in Table 6. We will also generate a level 1 metadata XML file. The Genboree lff track with the mapping results will be temporarily uploaded to Genboree using the REST API, after which it will be archived at SRA/GEO. A placeholder track will be stored in Genboree, with sufficient information to retrieve the lff track from SRA/GEO if necessary. The SAM file and the level 1 metadata XML file will be transiently stored at the EDACC site, then permanently archived to SRA/GEO.



3.2. Reference implementation for ChIP-Seq pipeline


Level 1 data Genboree Lff tracks will be downloaded from Genboree: a required treatment track and an optional control track. Both tracks will be converted to bed format, after which MACS will be invoked. The peaks called by MACS will be converted into Level 2 data, in Genboree Lff format for histone modifications, with track extensions H2an, H2bn, and H2cn, after which they will be permanently uploaded to Genboree. A level 2 metadata XML file will also be generated; finally, both level 2 data and metadata will be archived at SRA/GEO.




3.3. Quality metrics and verification

Quality metrics are collected for specific assays. Quality metrics are examined for outliers. The outliers are assigned status “verification issue” and are resolved in consultation between EDACC and the submitting REMC. In the following we describe quality metrics that are currently collected.
1. Chip-Seq analysis of histone modification marks 

For each uploaded Illumina lane(s) corresponding to a histone modification mark experiment, we apply the following analysis steps.
a. Determine what percent of the reads fall into enriched regions. Statistics are  collected using multiple procedures:
i). Using HotSpot to determine PITH (percent tags in hotspots), with input from Robert Thurman at the UW REMC.

ii). Using a Poisson-mixture ROC-based metric, with input from Noam Shoresh from the BI REMC.

iii). Using a Poisson-based enrichment metric developed at EDACC. We first map the reads to the reference genome, and select the uniquely mapping reads. We determine the average basepair coverage genome wide. The reference genome is divided into 1kb windows; for each window we determine whether the region is enriched by computing the p-value for the observed window coverage using a Poisson distribution. We considered the window enriched if the p-value is lower than 0.001. We count the number of uniquely mapped reads that fall into enriched regions, and consider that the lane passes this test if at least 30% of the mapped reads overlap with enriched regions.
b. Correlate with known histone marks

   For each lane, we select the uniquely mapping reads. The reads mappings are extended on the mapping strand direction to a length of 200bp. For monoclonal reads, defined  as mapping on the same strand and at the same starting position, we keep only one read mapping. Next, we compute read coverage over windows of 10kb, termed a 10kb -resolution read density map. Finally, we compute the Pearson correlation at the 10kb resolution between the current lane and all previously analyzed ChIP-Seq datasets. For existing marks, we report the current lane as verified if the highest correlations are with the same mark in other samples (from the same or from different cell lines). If the highest correlation is observed for other marks, we report this to the REMC that generated the data. 

2. Bisulfite-seq

Bisulfite-seq reads are mapped to a reference genome. We compute the conversion rate for unambiguously mapped reads, and declare it as verified if it exceeds 98%.

3. MRE-Seq

To verify a MRE-seq lane, we first map all the reads to the reference genome, and select the uniquely mapping reads. Next, we build the fragment map of expecting mapping locations based on the enzyme cocktail used. Finally, we determine what fraction of the reads maps within the expected fragments, and consider the lane verified if 80% of the reads map within the expected fragments.

4. mRNA-Seq
To verify a MRE-seq lane, we first map all the reads to the reference genome, and select the uniquely mapping reads. Next, we determine which fraction of the reads maps within known genes exons. We consider an mRNA lane as verified if at least 50% of the reads masp within gene exons.s

5. Small RNA-Seq 
To verify a small RNA-seq lane, we first map all the reads to the reference genome, and select the reads that have at most 100 mappings. Next, we determine which fraction of the reads have mappings overlapping with known small RNAs, such as miRNA, sno/scaRNAs, piRNAs, or with repeat RNAs. We consider a small RNA-seq lane as verified if at least 30% of the reads have mappings that overlap with known small RNAs.

6. Chromatin accessibility

To verify chromatin accessibility experiments, we determine what percent of the reads fall into enriched regions. We will use two methods

a) Use HotSpot to determine PITH (percent tags in hotspots),

b) Use a Poisson distribution enrichment metric developed at EDACC.  We first map the reads to the reference genome, and select the uniquely mapping reads. We determine the average basepair coverage genome wide. The reference genome is divided into 1kb windows; for each  window we determine whether the region is enriched by computing the p-value for the observed windows coverage using a Poisson distribution. We considered the window enriched if the p-value is lower thatn 0.001. We count the number of uniquely mapped reads that fall into enriched regions, and consider that the lane passes this test if at least 30% of the mapped reads overlap with enriched regions

Appendix 1:  Recommended Metadata Elements

EDACC recommends the use of core SRA XML elements and additional attributes defined for purposes of Epigenomics Roadmap XML metadata submissions as described below. 
Core SRA XML elements are described here:

http://www.ncbi.nlm.nih.gov/Traces/sra/sra.cgi?cmd=show&f=rfc&m=doc&s=rfc
Additional attributes are listed below. See SRA XML templates version 1.5 for additional details.
Level 0 Data

SAMPLES

Cell Line

MOLECULE - The type of molecule that was extracted from the biological material. Include one of the following: total RNA, polyA RNA, cytoplasmic RNA, nuclear RNA, genomic DNA, protein, or other.

DISEASE: "None" or Disease Name

BIOMATERIAL_PROVIDER
- The name of the company, laboratory or person that provided the biological material.

BIOMATERIAL_TYPE: Cell Line

LINE – The name of the cell line.

LINEAGE – The developmental lineage to which the cell line belongs.

DIFFERENTIATION_STAGE
- The stage in cell differentiation to which the cell line belongs.

DIFFERENTIATION_METHOD – The protocol used to differentiation the cell line.

PASSAGE – The number of times the cell line has been re-plated and allowed to grow back to confluency or to some maximum density if using suspension cultures.


MEDIUM – The medium in which the cell line has been grown.


SEX: "Male", "Female" or "Unknown"

BATCH – The batch from which the cell line is derived. Primarily applicable to initial H1 cell line batches. NA if not applicable.


Primary Cell

MOLECULE - The type of molecule that was extracted from the biological material. Include one of the following: total RNA, polyA RNA, cytoplasmic RNA, nuclear RNA, genomic DNA, protein, or other.

DISEASE: "None" or Disease Name

BIOMATERIAL_PROVIDER
- The name of the company, laboratory or person that provided the biological material.

BIOMATERIAL_TYPE: Primary Cell

CELL_TYPE – The type of cell.


MARKERS – Markers used to isolate and identify the cell type.


DONOR_ID - 
An identifying designation for the donor that provided the primary cell.

DONOR_AGE
- The age of the donor that provided the primary cell. NA if not available.

DONOR_HEALTH_STATUS
- The health status of the donor that provided the primary cell. NA if not available.


DONOR_SEX: "Male", "Female" or "Unknown"

DONOR_ETHNICITY
- The ethnicity of the donor that provided the primary cell. NA if not available.

PASSAGE_IF_EXPANDED – If the primary cell has been expanded, the number of times the primary cell has been re-plated and allowed to grow back to confluency or to some maximum density if using suspension cultures. NA if no expansion.

Primary Cell Culture

MOLECULE- The type of molecule that was extracted from the biological material. Include one of the following: total RNA, polyA RNA, cytoplasmic RNA, nuclear RNA, genomic DNA, protein, or other.

DISEASE: "None" or Disease Name

BIOMATERIAL_PROVIDER
- The name of the company, laboratory or person that provided the biological material.

BIOMATERIAL_TYPE: Primary Cell Culture

CELL_TYPE – The type of cell.


MARKERS – Markers used to isolate and identify the cell type.

CULTURE_CONDITIONS – The conditions under which the primary cell was cultured.

DONOR_ID - An identifying designation for the donor that provided the primary cell.


DONOR_AGE - The age of the donor that provided the primary cell. NA if not available.

DONOR_HEALTH_STATUS - The health status of the donor that provided the primary cell. NA if not available.

DONOR_SEX: "Male", "Female" or "Unknown"

DONOR_ETHNICITY - The ethnicity of the donor that provided the primary cell. NA if not available.


PASSAGE_IF_EXPANDED – If the primary cell culture has been expanded, the number of times the cell culture has been re-plated and allowed to grow back to confluency or to some maximum density if using suspension cultures. NA if no expansion. 

Primary Tissue

MOLECULE - The type of molecule that was extracted from the biological material. Include one of the following: total RNA, polyA RNA, cytoplasmic RNA, nuclear RNA, genomic DNA, protein, or other.

DISEASE: "None" or Disease Name

BIOMATERIAL_PROVIDER
- The name of the company, laboratory or person that provided the biological material.

BIOMATERIAL_TYPE: Primary Tissue

TISSUE_TYPE – The type of tissue.


TISSUE_DEPOT – Details about the anatomical location from which the primary tissue was collected.


COLLECTION_METHOD – The protocol for collecting the primary tissue.

DONOR_ID - An identifying designation for the donor that provided the primary tissue.

DONOR_AGE
- The age of the donor that provided the primary tissue. NA if not available.

DONOR_HEALTH_STATUS - The health status of the donor that provided the primary tissue. NA if not available.

DONOR_SEX: "Male", "Female" or "Unknown"

DONOR_ETHNICITY - The ethnicity of the donor that provided the primary tissue. NA if not available.

EXPERIEMENTS

Chromatin Accessibility

EXPERIMENT_TYPE: Chromatin Accessibility

EXTRACTION_PROTOCOL - The protocol used to isolate the extract material.

DNASE_PROTOCOL – The protocol used for DNAse treatment.

Bisulfite-Seq

EXPERIMENT_TYPE: DNA Methylation

EXTRACTION_PROTOCOL - The protocol used to isolate the extract material.

EXTRACTION_PROTOCOL_TYPE_OF_SONICATOR - The type of sonicator used for extraction.

EXTRACTION_PROTOCOL_SONICATION_CYCLES - The number of sonication cycles used for extraction.

DNA_PREPARATION_INITIAL_DNA_QNTY – The initial DNA quantity used in preparation.

DNA_PREPARATION_FRAGMENT_SIZE_RANGE – The DNA fragment size range used in preparation.

DNA_PREPARATION_ADAPTOR_SEQUENCE – The sequence of the adaptor used in preparation.

DNA_PREPARATION_ADAPTOR_LIGATION_PROTOCOL – The protocol used for adaptor ligation.

DNA_PREPARATION_POST-LIGATION_FRAGMENT_SIZE_SELECTION – The fragment size selection after adaptor ligation.

BISULFITE_CONVERSION_PROTOCOL – The bisulfite conversion protocol.

BISULFITE_CONVERSION_PERCENT – The bisulfite conversion percent and how it was determined.

LIBRARY_GENERATION_PCR_TEMPLATE_CONC – The PCR template concentration for library generation.

LIBRARY_GENERATION_PCR_POLYMERASE_TYPE – The PCR polymerase used for library generation

LIBRARY_GENERATION_PCR_THERMOCYCLING_PROGRAM – The thermocycling program used for library generation.

LIBRARY_GENERATION_PCR_NUMBER_CYCLES – The number of PCR cycles used for library generation.

LIBRARY_GENERATION_PCR_F_PRIMER_SEQUENCE – The sequence of the PCR forward primer used for library generation.

LIBRARY_GENERATION_PCR_R_PRIMER_SEQUENCE – The sequence of the PCR reverse primer used for library generation.

LIBRARY_GENERATION_PCR_PRIMER_CONC – The concentration of the PCR primers used for library generation.

LIBRARY_GENERATION_PCR_PRODUCT_ISOLATION_PROTOCOL – The protocol for isolating PCR products used for library generation.

MeDIP-Seq

EXPERIMENT_TYPE: DNA Methylation

EXTRACTION_PROTOCOL - The protocol used to isolate the extract material.

EXTRACTION_PROTOCOL_TYPE_OF_SONICATOR - The type of sonicator used for extraction.

EXTRACTION_PROTOCOL_SONICATION_CYCLES - The number of sonication cycles used for extraction.

MeDIP_PROTOCOL – The MeDIP protocol used.

MeDIP_PROTOCOL_DNA_AMOUNT – The amount of DNA used in the MeDIP protocol.

MeDIP_PROTOCOL_BEAD_TYPE – The type of bead used in the MeDIP protocol.

MeDIP_PROTOCOL_BEAD_AMOUNT – The amount of beads used in the MeDIP protocol.

MeDIP_PROTOCOL_ANTIBODY_AMOUNT – The amount of antibody used in the MeDIP protocol.

MeDIP_ANTIBODY – The specific antibody used in the MeDIP protocol.

MeDIP_ANTIBODY_PROVIDER - The name of the company, laboratory or person that provided the antibody.

MeDIP_ANTIBODY_CATALOG – The catalog from which the antibody was purchased.

MeDIP_ANTIBODY_LOT – The lot identifier of the antibody.

MRE-Seq

EXPERIMENT_TYPE: DNA Methylation

MRE_PROTOCOL – The MRE protocol.

MRE_PROTOCOL_CHROMATIN_AMOUNT – The amount of chromatin used in the MRE protocol.

MRE_PROTOCOL_RESTRICTION_ENZYME – The restriction enzyme(s) used in the MRE protocol.

MRE_PROTOCOL_SIZE_FRACTION – The size of the fragments selected in the MRE protocol.

Chip-Seq Input

EXPERIMENT_TYPE: ChIP-Seq Input

EXTRACTION_PROTOCOL - The protocol used to isolate the extract material.

EXTRACTION_PROTOCOL_TYPE_OF_SONICATOR - The type of sonicator used for extraction.

EXTRACTION_PROTOCOL_SONICATION_CYCLES - The number of sonication cycles used for extraction.

CHIP_PROTOCOL: Input

CHIP_PROTOCOL_CHROMATIN_AMOUNT– The amount of chromatin used in the ChIP protocol.

Chip-Seq

EXPERIMENT_TYPE: 'Histone H3K4me1','Histone H3K4me3','Histone 

H3K9me3','Histone H3K9ac','Histone H3K27me3', 'Histone H3K36me3', etc.

EXTRACTION_PROTOCOL - The protocol used to isolate the extract material.

EXTRACTION_PROTOCOL_TYPE_OF_SONICATOR - The type of sonicator used for extraction.

EXTRACTION_PROTOCOL_SONICATION_CYCLES - The number of sonication cycles used for extraction. 

CHIP_PROTOCOL – The ChIP protocol used.

CHIP_PROTOCOL_CHROMATIN_AMOUNT - The amount of chromatin used in the ChIP protocol.

CHIP_PROTOCOL_BEAD_TYPE - The type of bead used in the ChIP protocol.

CHIP_PROTOCOL_BEAD_AMOUNT - The amount of beads used in the ChIP protocol.

CHIP_PROTOCOL_ANTIBODY_AMOUNT – The amount of antibody used in the ChIP protocol.

CHIP_ANTIBODY - The specific antibody used in the ChIP protocol.

CHIP_ANTIBODY_PROVIDER - The name of the company, laboratory or person that provided the antibody.

CHIP_ANTIBODY_CATALOG – The catalog from which the antibody was purchased.

CHIP_ANTIBODY_LOT – The lot identifier of the antibody.

mRNA-seq

EXPERIMENT_TYPE: mRNA-Seq

EXTRACTION_PROTOCOL - The protocol used to isolate the extract material.

EXTRACTION_PROTOCOL_MRNA_ENRICHMENT – The mRNA enrichment method used in the extraction protocol.

EXTRACTION_PROTOCOL_FRAGMENTATION – The fragmentation method used in the extraction protocol.

MRNA_PREPARATION_INITIAL_MRNA_QNTY – The initial mRNA quantity used in preparation.

MRNA_PREPARATION_FRAGMENT_SIZE_RANGE – The mRNA fragment size range of the preparation.

RNA_PREPARATION_5'_RNA_ADAPTER_SEQUENCE – The sequence of the 5’ RNA adapter used in preparation.

RNA_PREPARATION_3'_RNA_ADAPTER_SEQUENCE - The sequence of the 3’ RNA adapter used in preparation.

RNA_PREPARATION_REVERSE_TRANSCRIPTION_PRIMER_SEQUENCE – The sequence of the primer for reverse transcription used in preparation.

RNA_PREPARATION_5'_DEPHOSPHORYLATION – The protocol for 5’ dephosphorylation used in preparation.

RNA_PREPARATION_5'_PHOSPHORYLATION – The protocol for 5’ phosphorylation used in preparation.

RNA_PREPARATION_3'_RNA ADAPTER_LIGATION_PROTOCOL – The protocol for 3’ adapter ligation used in preparation.

RNA_PREPARATION_5'_RNA_ADAPTER_LIGATION_PROTOCOL - The protocol for 5’ adapter ligation used in preparation.

RNA_PREPARATION_REVERSE_TRANSCRIPTION_PROTOCOL - The protocol for reverse transcription used in preparation.

LIBRARY_GENERATION_PCR_TEMPLATE_CONC – The PCR template concentration for library generation.

LIBRARY_GENERATION_PCR_POLYMERASE_TYPE – The PCR polymerase used for library generation

LIBRARY_GENERATION_PCR_THERMOCYCLING_PROGRAM – The thermocycling program used for library generation.

LIBRARY_GENERATION_PCR_NUMBER_CYCLES – The number of PCR cycles used for library generation.

LIBRARY_GENERATION_PCR_F_PRIMER_SEQUENCE – The sequence of the PCR forward primer used for library generation.

LIBRARY_GENERATION_PCR_R_PRIMER_SEQUENCE – The sequence of the PCR reverse primer used for library generation.

LIBRARY_GENERATION_PCR_PRIMER_CONC – The concentration of the PCR primers used for library generation.

LIBRARY_GENERATION_PCR_PRODUCT_ISOLATION_PROTOCOL – The protocol for isolating PCR products used for library generation.

smRNA-Seq

EXPERIMENT_TYPE:smRNA-Seq

EXTRACTION_PROTOCOL - The protocol used to isolate the extract material.

EXTRACTION_PROTOCOL_SMRNA_ENRICHMENT - The smRNA enrichment method used in the extraction protocol.

SMRNA_PREPARATION_INITIAL_SMRNA_QNTY - The initial smRNA quantity used in preparation.

RNA_PREPARATION_5'_RNA_ADAPTER_SEQUENCE – The sequence of the 5’ RNA adapter used in preparation.

RNA_PREPARATION_3'_RNA_ADAPTER_SEQUENCE - The sequence of the 3’ RNA adapter used in preparation.

RNA_PREPARATION_REVERSE_TRANSCRIPTION_PRIMER_SEQUENCE – The sequence of the primer for reverse transcription used in preparation.

RNA_PREPARATION_3'_RNA ADAPTER_LIGATION_PROTOCOL – The protocol for 3’ adapter ligation used in preparation.

RNA_PREPARATION_5'_RNA_ADAPTER_LIGATION_PROTOCOL - The protocol for 5’ adapter ligation used in preparation.

RNA_PREPARATION_REVERSE_TRANSCRIPTION_PROTOCOL - The protocol for reverse transcription used in preparation.

LIBRARY_GENERATION_PCR_TEMPLATE_CONC – The PCR template concentration for library generation.

LIBRARY_GENERATION_PCR_POLYMERASE_TYPE – The PCR polymerase used for library generation

LIBRARY_GENERATION_PCR_THERMOCYCLING_PROGRAM – The thermocycling program used for library generation.

LIBRARY_GENERATION_PCR_NUMBER_CYCLES – The number of PCR cycles used for library generation.

LIBRARY_GENERATION_PCR_F_PRIMER_SEQUENCE – The sequence of the PCR forward primer used for library generation.

LIBRARY_GENERATION_PCR_R_PRIMER_SEQUENCE – The sequence of the PCR reverse primer used for library generation.

LIBRARY_GENERATION_PCR_PRIMER_CONC – The concentration of the PCR primers used for library generation.

LIBRARY_GENERATION_PCR_PRODUCT_ISOLATION_PROTOCOL – The protocol for isolating PCR products used for library generation.

Level 1 Data

Chromatin Accessibility Mapping (Tentative)

DATA_ANALYSIS_LEVEL: 1

EXPERIMENT_TYPE: Chromatin Accessibility

SOFTWARE – The name of the software used for mapping.

SOFTWARE_VERSION – The version of the software used for mapping.

MAXIMUM_ALIGNMENT_LENGTH – The maximum read alignment length supported by the software. If the software aligns the entire read use “Read Length”.

MISMATCHES_ALLOWED – The number of mismatches allowed in an alignment.

ALIGNMENTS_ALLOWED – The number of locations to which a read is allowed to align.

TREATMENT_OF_MULTIPLE_ALIGNMENTS – How reads aligning to multiple locations are treated.

TREATMENT_OF_IDENTICAL_ALIGNMENTS_OF_MULTIPLE_READS – How multiple reads aligning to the same location are treated. This applies to clonal duplicate removal.

ALIGNMENT_POSTPROCESSING – Any postprocessing applied to the alignments.

ChIP-seq Mapping

DATA_ANALYSIS_LEVEL: 1

EXPERIMENT_TYPE: ChIP-seq

SOFTWARE – The name of the software used for mapping.

SOFTWARE_VERSION – The version of the software used for mapping.

MAXIMUM_ALIGNMENT_LENGTH – The maximum read alignment length supported by the software. If the software aligns the entire read use “Read Length”.

MISMATCHES_ALLOWED – The number of mismatches allowed in an alignment.

ALIGNMENTS_ALLOWED – The number of locations to which a read is allowed to align.

TREATMENT_OF_MULTIPLE_ALIGNMENTS – How reads aligning to multiple locations are treated.

TREATMENT_OF_IDENTICAL_ALIGNMENTS_OF_MULTIPLE_READS – How multiple reads aligning to the same location are treated. This applies to clonal duplicate removal.

ALIGNMENT_POSTPROCESSING – Any postprocessing applied to the alignments.

Level 2 Data

Chromatin Accessibility Signal (Tentative)

DATA_ANALYSIS_LEVEL: 2

EXPERIMENT_TYPE: Chromatin Accessibility

SOFTWARE – The name of the software used for determining signal (read density).

SOFTWARE_VERSION – The version of the software used for determining signal (read density).

READ_EXTENSION – If read mappings are extended before determining signal (read density), the length to which the read is extended in bp. NA if not applicable.

GENOMIC_WINDOW – The bp size of the window in which the signal (read density) is calculated.

TREATMENT_OF_REGIONS_PRONE_TO_MULTIPLE_ALIGNMENTS – Any treatment of regions, such as repeats, which are prone to multiple alignments. NA if not applicable.

ChIP-seq Signal

DATA_ANALYSIS_LEVEL: 2

EXPERIMENT_TYPE: ChIP-seq

SOFTWARE – The name of the software used for determining signal (read density).

SOFTWARE_VERSION – The version of the software used for determining signal (read density).

READ_EXTENSION - If read mappings are extended before determining signal (read density), the length to which the read is extended in bp. NA if not applicable.

GENOMIC_WINDOW - The bp size of the window in which the signal (read density) is calculated.

TREATMENT_OF_REGIONS_PRONE_TO_MULTIPLE_ALIGNMENTS - Any treatment of regions, such as repeats, which are prone to multiple alignments. NA if not applicable.
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Figure 1. EDACC Data Model
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