Alignment Data Model

To describe alignments with additional information about the fragment and the read, we adopt the read Table of Contents:
alignment schema defined by the Global Alliance for Genomics and Health (GA4GH). A ReadAlignment o
bject is equivalent to an alignment line in a SAM file. Note that we use a plain text file to store the header
lines of a SAM file (i.e., lines with program and chromosomes information). ® Example
® More information and references
Data serialization systems such as Avro, Thrift and Google Protobuf can use the ReadAlignment schema
and then read and write alignments in a compact, fast and binary data format. In addition,
ReadAlignment objects can be stored in the Parquet format and then can be processed by a number of
different systems: Spark, Hive, Impala and others.

Example

This section shows an alignment in SAM format and the equivalent ReadAlignment.

Example of alignment in SAM format:

1_229454865_229455276_0:0:0_0:0:0_0 83 1 229455177 60

100M = 229454865 -412

AGTGCTATTTGGATTCATCCCATATGGGCCCCATCTTGT GGT CT GAGGCCT GACAGGGCTCACCT GCAAGCTCGG
TTCTCTGCTGICTTTGATATGGACT
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ReadAlignment object for the previous alignment (JSON format):

"idt o {

"string" : "1_229454865_229455276_0: 0: 0_0: 0: 0_0O"
b
"readG oupld" : "no-group",
"fragnent Name" : "1",

"i nproper Pl acement™ : {

"bool ean" : true
b
"duplicateFragment” : {

"bool ean" : fal se
b
"nunber Reads" : {

"int" @ 2
b
"fragnment Length" : {

"int" @ -412
},
"readNunmber" : {

"int" : 0
o
"fail edVendor Qual i t yChecks" : {

"bool ean" : false
o
"alignment" : {

"org.ga4gh. nodel s. Li near Al i gnnent"” : {

"position" : {
"referenceNane" : "1",
"position" : 229455176,
"strand" : "NEG_STRAND'
b
"mappi ngQual ity" : {

"int" : 60
},
"cigar" : [ {

"operation" : "ALI GNVENT_NMATCH',
"operationLength" : 100,

"ref erenceSequence” : null
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http://genomicsandhealth.org/
https://github.com/opencb/ga4gh/blob/master/src/main/java/org/ga4gh/models/ReadAlignment.java
https://samtools.github.io/hts-specs/SAMv1.pdf

"secondar yAl i gnnent" : {
"bool ean" : fal se
o
"suppl enentaryAl i gnnent"” : {
"bool ean" : fal se
H
"al i gnedSequence" : {
"string"
" AGTGCTATTTGGATTCATCCCATATGGGCCCCATCT TGT GGTCTGAGGCCT GACAGGGCTCACCTGCAAGCTCG
GTTCTCTGCTGTCTTTGATATGGACT"

o
"alignedQuality" : [ 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30,
30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30,
30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30,
30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30,
30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30,
30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 301,

"next Mat ePosi tion" : {

"org. gadgh. nodel s. Posi tion" : {
"ref erenceNane" : "1",
"position" : 229454865,
"strand" : "POS_STRAND'

}

},

"info" {

"AS' [ "i", "100" 7,

" XS" [ ™", "0" 1,

" NM' [ "i", "0" ]

More information and references

® G4GH's schema documentation: http://ga4gh-schemas.readthedocs.io/en/latest/schemas/reads.
proto.html

® Sequence Alignment/Map Format Specification: https://samtools.github.io/hts-specs/SAMv1.pdf

® Sequence Alignment/Map Optional Fields Specification: https://samtools.github.io/hts-specs
/SAMtags.pdf


http://ga4gh-schemas.readthedocs.io/en/latest/schemas/reads.proto.html#protobuf.ReadAlignment
http://ga4gh-schemas.readthedocs.io/en/latest/schemas/reads.proto.html#protobuf.ReadAlignment
https://samtools.github.io/hts-specs/SAMv1.pdf
https://samtools.github.io/hts-specs/SAMtags.pdf
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