
5.4.6 Event modifiers

As mentioned previously, a single rearrangement event can be described as a set of novel adjacencies. For example,
a reciprocal rearrangement such as in Figure 7:

Figure 7: Rearrangements

would be described as:

#CHROM POS ID REF ALT QUAL FILTER INFO
2 321681 bnd W G G[13 : 123457[ 6 PASS SVTYPE=BND;MATEID=bnd X;EVENT=RR0
2 321682 bnd V T ]13 : 123456]T 6 PASS SVTYPE=BND;MATEID=bnd U;EVENT=RR0
13 123456 bnd U C C[2 : 321682[ 6 PASS SVTYPE=BND;MATEID=bnd V;EVENT=RR0
13 123457 bnd X A ]2 : 321681]A 6 PASS SVTYPE=BND;MATEID=bnd W;EVENT=RR0

5.4.7 Inversions

Similarly an inversion such as in Figure 8:

Figure 8: Inversion

can be described equivalently in two ways. Either one uses the short hand notation described previously (recom-
mended for simple cases):

#CHROM POS ID REF ALT QUAL FILTER INFO

2 321682
::::::

321681
:

INV0 T
::

G <INV> 6 PASS SVTYPE=INV;END=421681

or one describes the breakends:

#CHROM POS ID REF ALT QUAL FILTER INFO
2 321681 bnd W G G]2 : 421681] 6 PASS SVTYPE=BND;MATEID=bnd U;EVENT=INV0
2 321682 bnd V T [2 : 421682[T 6 PASS SVTYPE=BND;MATEID=bnd X;EVENT=INV0
2 421681 bnd U A A]2 : 321681] 6 PASS SVTYPE=BND;MATEID=bnd W;EVENT=INV0
2 421682 bnd X C [2 : 321682[C 6 PASS SVTYPE=BND;MATEID=bnd V;EVENT=INV0

5.4.8 Uncertainty around breakend location

It sometimes is difficult to determine the exact position of a break, generally because of homologies between the
sequences being modified, such as in Figure 9. The breakend is then placed arbitrarily at the left most position,
and the uncertainty is represented with the CIPOS tag. The ALT string is then constructed assuming this arbitrary
breakend choice.

The figure above represents a nonreciprocal translocation with microhomology. Even if we know that breakend
U is rearranged with breakend V, actually placing these breaks can be extremely difficult. The red and green dashed

15


	The VCF specification
	An example
	Meta-information lines
	File format
	Information field format
	Filter field format
	Individual format field format
	Alternative allele field format
	Assembly field format
	Contig field format
	Sample field format
	Pedigree field format

	Header line syntax
	Data lines
	Fixed fields
	Genotype fields


	Understanding the VCF format and the haplotype representation
	INFO keys used for structural variants
	FORMAT keys used for structural variants
	Representing variation in VCF records
	Creating VCF entries for SNPs and small indels
	Example 1
	Example 2
	Example 3

	Decoding VCF entries for SNPs and small indels
	SNP VCF record
	Insertion VCF record
	Deletion VCF record
	Mixed VCF record for a microsatellite

	Encoding Structural Variants
	Specifying complex rearrangements with breakends
	Inserted Sequence
	Large Insertions
	Multiple mates
	Explicit partners
	Telomeres
	Event modifiers
	Inversions
	Uncertainty around breakend location
	Single breakends
	Sample mixtures
	Clonal derivation relationships
	Phasing adjacencies in an aneuploid context


	BCF specification
	Overall file organization
	Header
	Dictionary of strings
	Dictionary of contigs

	BCF2 records
	Site encoding
	Genotype encoding
	Type encoding

	Encoding a VCF record example
	Encoding CHROM and POS
	Encoding QUAL
	Encoding ID
	Encoding REF/ALT fields
	Encoding FILTER
	Encoding the INFO fields
	Encoding Genotypes

	BCF2 block gzip and indexing


