
Table S1. Summary of VCF fileds used to report depth of coverage. SvAnna uses variant zygosity,
and the number of reads that support presence of the reference and alternate alleles (allelic depth) in the
analysis. Due to flexibility of the VCF format, allelic depth can be reported in an idiosyncratic manner.
We tested SvAnna with variant calls from three long read structural variant callers: pbsv, Sniffles, and
svim.

Variant caller Attribute VCF tag
pbsv # ref reads AD
pbsv # alt reads AD

Sniffles # ref reads DR
Sniffles # alt reads DV
svim # ref reads AD
svim # alt reads AD



Fig. S1. Distribution of lengths of the curated structural variants. Insertions and translocations
are considered to have zero length (not shown).



6.93 kp deletion

haplosensitive (ISCA-37431; NF1)haplosensitive (ISCA-37431; NF1; ISCA-37431)

DNA_TcMar_Mariner
DNA_TcMar_Tc2
DNA_TcMar_Tigger
DNA_hAT_Charlie
LINE
LOW_COMPLEXITY
LTR_ERV1
LTR_ERVL
LTR_ERVL_MaLR
RC_HELITRON
RNA_rRNA
RNA_scRNA
RNA_snRNA
SIMPLE_REPEAT
SINE_ALU
SINE_MIR

NF1 (ENST00000431387.8) 17:31,094,976-31,222,764 (+ strand)

NF1 (ENST00000582892.1) 17:31,340,279-31,349,150 (+ strand)

NF1 (ENST00000356175.7) 17:31,094,926-31,377,677 (+ strand)

NF1 (ENST00000577967.1) 17:31,355,803-31,361,602 (+ strand)

NF1 (ENST00000488981.1) 17:31,380,140-31,382,116 (+ strand)

NF1 (ENST00000358273.9) 17:31,094,976-31,377,675 (+ strand)

NF1 (ENST00000584328.1) 17:31,337,762-31,343,098 (+ strand)

NF1 (ENST00000498569.5) 17:31,378,647-31,382,116 (+ strand)

NF1 (ENST00000489712.6) 17:31,128,457-31,169,964 (+ strand)

NF1 (ENST00000487476.5) 17:31,094,926-31,219,359 (+ strand)

NF1 (ENST00000493220.5) 17:31,225,082-31,331,904 (+ strand)

NF1 (ENST00000490416.2) 17:31,159,064-31,183,472 (+ strand)

1.16 Mp

Fig. S2. Deletion affecting NF1. Screenshot of the graphic generated by SvAnna for chr17:31,150,798-
31,157,725del, a deletion of 6.93 kb that was assigned a PSV score of 157.95. The deletion affects
exon 2 of several NF1 transcripts. Pathogenic variants in NF1 are associated with neurofibromatosis
type 1 (OMIM:162200). The phenotypic features curated for this case were Multiple cafe-au-lait spots
(HP:0007565), Plexiform neurofibroma (HP:0009732), Spinal neurofibromas (HP:0009735), and Tibial
pseudarthrosis (HP:0009736). Data were curated from a published case report [1].



10.26 kp deletion

haplosensitive (BRCA1)

DNA_TcMar_Tc2
DNA_TcMar_Tigger
DNA_hAT_Ac
DNA_hAT_Blackjack
DNA_hAT_Charlie
DNA_hAT_Tip100
LINE
LOW_COMPLEXITY
LTR_ERV1
LTR_ERVL
LTR_ERVL_MaLR
LTR_Gypsy
RETROPOSON
SIMPLE_REPEAT
SINE_ALU
SINE_MIR

BRCA1 (ENST00000471181.7) 17:43,044,294-43,125,483 (- strand)

BRCA1 (ENST00000491747.6) 17:43,045,677-43,125,356 (- strand)

BRCA1 (ENST00000357654.9) 17:43,044,294-43,125,364 (- strand)

BRCA1 (ENST00000586385.5) 17:43,045,562-43,125,329 (- strand)

BRCA1 (ENST00000352993.7) 17:43,044,294-43,125,370 (- strand)

BRCA1 (ENST00000484087.5) 17:43,063,343-43,104,916 (- strand)

BRCA1 (ENST00000461221.5) 17:43,045,677-43,125,288 (- strand)

BRCA1 (ENST00000487825.5) 17:43,076,487-43,104,916 (- strand)

BRCA1 (ENST00000493795.5) 17:43,045,628-43,125,402 (- strand)

BRCA1 (ENST00000354071.7) 17:43,091,097-43,125,315 (- strand)

BRCA1 (ENST00000468300.5) 17:43,044,804-43,125,451 (- strand)

BRCA1 (ENST00000492859.5) 17:43,094,111-43,125,300 (- strand)

125.95 kp

Fig. S3. Deletion affecting BRCA1. Screenshot of the graphic generated by SvAnna for
chr17:43,100,079-43,110,335del, a deletion of 10.26 kb that was assigned a PSV score of 427.00. The
deletion affects three BRCA1 exons. Pathogenic variants in BRCA1 are associated with Breast-ovarian
cancer, familial, 1 (OMIM:604370). The phenotypic feature curated for this case was Breast carcinoma
(HP:0003002). Data were curated from a published case report [2].



481.72 kp deletion

haplosensitive (ISCA-37405; NPHP1)

DNA_TcMar_Mariner
DNA_TcMar_Tigger
DNA_hAT
DNA_hAT_Blackjack
DNA_hAT_Charlie
DNA_hAT_Tip100
LINE
LOW_COMPLEXITY
LTR
LTR_ERV1
LTR_ERVK
LTR_ERVL
LTR_ERVL_MaLR
RETROPOSON
RNA_srpRNA
SIMPLE_REPEAT
SINE_ALU
SINE_MIR
SINE_tRNA_RTE

LIMS3 (ENST00000437679.3) 2:109,898,427-109,906,456 (+ strand)

LIMS3 (ENST00000479168.5) 2:109,898,669-109,914,635 (+ strand)

LIMS3 (ENST00000480744.2) 2:109,898,728-109,924,769 (+ strand)

LIMS3 (ENST00000631420.1) 2:109,898,646-109,924,868 (+ strand)

MALL (ENST00000424988.1) 2:110,085,711-110,115,821 (- strand)

MALL (ENST00000272462.3) 2:110,083,869-110,115,822 (- strand)

MALL (ENST00000427178.1) 2:110,085,022-110,116,022 (- strand)

NPHP1 (ENST00000417665.5) 2:110,123,707-110,204,995 (- strand)

NPHP1 (ENST00000393272.7) 2:110,123,335-110,205,066 (- strand)

NPHP1 (ENST00000676165.1) 2:110,123,437-110,205,007 (- strand)

NPHP1 (ENST00000496524.5) 2:110,123,347-110,205,017 (- strand)

NPHP1 (ENST00000675632.1) 2:110,123,437-110,150,588 (- strand)

NPHP1 (ENST00000461707.5) 2:110,123,587-110,205,001 (- strand)

NPHP1 (ENST00000675752.1) 2:110,123,584-110,204,983 (- strand)

NPHP1 (ENST00000676258.1) 2:110,123,879-110,204,983 (- strand)

MTLN (ENST00000414416.2) 2:110,211,528-110,245,420 (- strand)

506.70 kp

Fig. S4. Deletion affecting NPHP1. Screenshot of the graphic generated by SvAnna for
chr2:109,923,337-110,405,062del, a deletion of 481.73 kb that was assigned a PSV score of 17.60. The dele-
tion is predicted to disrupt MALL, NPHP1, and MTLN. Pathogenic variants in NPHP1 are associated with
Joubert syndrome 4 (OMIM:609583). The phenotypic features curated for this case were Stage 5 chronic
kidney disease (HP:0003774), Cerebellar vermis hypoplasia (HP:0001320), Truncal ataxia (HP:0002078),
Blindness (HP:0000618), Ptosis (HP:0000508), Molar tooth sign on MRI (HP:0002419), Elongated su-
perior cerebellar peduncle (HP:0011933), Limb ataxia (HP:0002070), Optic disc pallor(HP:0000543), and
Coloboma (HP:0000589). Data were curated from a published case report [3].



36 bp duplication

DNA_TcMar_Mariner
DNA_TcMar_Tc2
DNA_TcMar_Tigger
DNA_hAT_Blackjack
DNA_hAT_Charlie
DNA_hAT_Tip100
LINE
LOW_COMPLEXITY
LTR
LTR_ERV1
LTR_ERVL_MaLR
RNA_snRNA
SIMPLE_REPEAT
SINE_ALU
SINE_MIR
SINE_tRNA_RTE

PIBF1 (ENST00000492803.1) 13:72,797,908-72,835,276 (+ strand)

PIBF1 (ENST00000615625.1) 13:72,782,224-73,015,980 (+ strand)

PIBF1 (ENST00000326291.11) 13:72,782,132-73,016,461 (+ strand)

PIBF1 (ENST00000617689.4) 13:72,782,139-72,974,251 (+ strand)

PIBF1 (ENST00000486330.1) 13:72,884,443-72,893,871 (+ strand)

PIBF1 (ENST00000469712.1) 13:72,969,638-73,016,068 (+ strand)

PIBF1 (ENST00000489797.1) 13:72,782,153-72,798,026 (+ strand)

PIBF1 (ENST00000489922.5) 13:72,969,602-73,016,061 (+ strand)

234.33 kp

Fig. S5. Duplication affecting PIBF1. Screenshot of the graphic generated by SvAnna for
chr13:72835296-72835332dup, a duplication of 36 bp that was assigned a PSV score of 3.38. Pathogenic
variants in PIBF1 are associated with Joubert syndrome 33 (OMIM:617767). The phenotypic features
curated for this case were Periglomerular fibrosis (HP:0032417), Vesicoureteral reflux (HP:0000076),
Hypoplasia of the corpus callosum (HP:0002079), Ascites (HP:0001541), Hypermetropia (HP:0000540),
Feeding difficulties (HP:0011968), Seizure (HP:0001250), Deeply set eye (HP:0000490), Global devel-
opmental delay (HP:0001263), Areflexia (HP:0001284), Hepatomegaly (HP:0002240), Generalized hypo-
tonia (HP:0001290), Hyaline casts (HP:0031200), Midface retrusion (HP:0011800), Nephronophthisis
(HP:0000090), Renal tubular atrophy (HP:0000092), Acute kidney injury (HP:0001919), Perisylvian polymi-
crogyria (HP:0012650), Molar tooth sign on MRI (HP:0002419), Ventriculomegaly (HP:0002119), and En-
larged kidney (HP:0000105). Data were curated from a published case report [4].



12.23 kp inversion

DNA_TcMar_Tigger
DNA_hAT_Charlie
LINE
LOW_COMPLEXITY
LTR_ERVL
SIMPLE_REPEAT
SINE_ALU
SINE_MIR
UNKNOWN

CPNE9 (ENST00000383832.8) 3:9,703,832-9,729,908 (+ strand)

CPNE9 (ENST00000383831.7) 3:9,703,825-9,727,450 (+ strand)

CPNE9 (ENST00000613455.4) 3:9,703,825-9,727,441 (+ strand)

BRPF1 (ENST00000684608.1) 3:9,731,745-9,747,865 (+ strand)

BRPF1 (ENST00000684223.1) 3:9,734,130-9,743,253 (+ strand)

BRPF1 (ENST00000457855.2) 3:9,734,130-9,748,019 (+ strand)

BRPF1 (ENST00000682208.1) 3:9,734,130-9,748,015 (+ strand)

44.20 kp

Fig. S6. Inversion affecting BRPF1. Screenshot of the graphic generated by SvAnna for
inv(chr3)(9725702; 9737931), a ∼12.23 kb inversion that disrupts the coding sequence of the BRPF1
gene with a PSV score of 9.25. Pathogenic variants in BRPF1 are associated with Intellectual devel-
opmental disorder with dysmorphic facies and ptosis (OMIM:617333). The phenotypic features curated
for this case were Epicanthus (HP:0000286), Bilateral tonic-clonic seizure (HP:0002069), Downslanted
palpebral fissures (HP:0000494), Intellectual disability, moderate (HP:0002342), Strabismus (HP:0000486),
Delayed speech and language development (HP:0000750), Wide nasal bridge (HP:0000431), Hypotonia
(HP:0001252), Delayed gross motor development (HP:0002194), Flat face (HP:0012368), Myoclonic ab-
sence seizure (HP:0011150), Fused cervical vertebrae (HP:0002949), Ptosis (HP:0000508), Hypertelorism
(HP:0000316), and Round face (HP:0000311). Data were curated from a published case report [5].



1.57 kp deletion

DNA_hAT_Charlie
LINE
LOW_COMPLEXITY
SIMPLE_REPEAT
SINE_ALU
SINE_MIR

AMER1 (ENST00000374869.8) X:64,185,116-64,205,708 (- strand)

21.65 kp

Fig. S7. Deletion affecting AMER1. Screenshot of the graphic generated by SvAnna for
chrX:64,205,190-64,206,761del, a hemizygous deletion of ∼1.57 kb that deletes the transcription start site
of the AMER1 gene and was assigned a PSV score of 10.39. Pathogenic variants in AMER1 are associated
with Osteopathia striata with cranial sclerosis (OMIM:300373). The phenotypic features curated for this
case were Polyhydramnios (HP:0001561), Delayed speech and language development (HP:0000750), Thick-
ened calvaria (HP:0002684), Upper airway obstruction (HP:0002781), Hypertelorism (HP:0000316), Meta-
physeal striations (HP:0031367), Bilateral cleft lip and palate (HP:0002744), Macrocephaly (HP:0000256),
and Lymphedema (HP:0001004). Data were curated from a published case report [6].



13 bp deletion

DNA_TcMar_Tc2
DNA_TcMar_Tigger
DNA_hAT_Blackjack
DNA_hAT_Charlie
DNA_hAT_Tip100
LINE
LOW_COMPLEXITY
LTR_ERV1
LTR_ERVL
LTR_ERVL_MaLR
LTR_Gypsy
RNA_srpRNA
SIMPLE_REPEAT
SINE_ALU
SINE_MIR

VWF (ENST00000621700.1) 12:5,952,267-5,968,214 (- strand)

VWF (ENST00000545906.1) 12:6,122,705-6,124,674 (- strand)

VWF (ENST00000538563.1) 12:6,121,176-6,124,670 (- strand)

VWF (ENST00000539641.1) 12:6,019,527-6,021,926 (- strand)

VWF (ENST00000540192.1) 12:6,122,723-6,124,665 (- strand)

VWF (ENST00000321023.5) 12:6,095,282-6,124,670 (- strand)

VWF (ENST00000261405.10) 12:5,948,876-6,124,670 (- strand)

VWF (ENST00000612016.1) 12:5,951,872-5,953,890 (- strand)

VWF (ENST00000538635.5) 12:5,993,879-6,124,770 (- strand)

175.90 kp

Fig. S8. Deletion affecting VWF. Screenshot of the graphic generated by SvAnna for chr12:6,124,705-
6,124,718del, a 13 bp deletion located in the core promoter region of VWF (30 bp upstream of
ENST00000261405.10). In the original publication, the deletion was shown to lead to aberrant binding of
Ets transcription factors to the site of the deletion and thereby reduce VWF expression [7]. Pathogenic
variants in VWF are associated with von Willebrand disease (OMIM:193400). The phenotypic features
curated for this case were Prolonged bleeding following procedure (HP:0011890), Bruising susceptibility
(HP:0000978), and Reduced quantity of Von Willebrand factor (HP:0012147). Data were curated from a
published case report [7].



SLC6A1 (ENST00000645592.1) 3:10,992,761-11,039,169 (+ strand)

SLC6A1 (ENST00000646072.1) 3:10,992,747-11,039,169 (+ strand)

SLC6A1 (ENST00000646035.1) 3:10,992,761-11,019,762 (+ strand)

SLC6A1 (ENST00000642766.1) 3:11,021,119-11,029,942 (+ strand)

SLC6A1 (ENST00000645029.1) 3:11,015,446-11,039,179 (+ strand)

SLC6A1 (ENST00000646088.1) 3:10,992,921-11,019,776 (+ strand)

SLC6A1 (ENST00000646886.1) 3:10,992,789-11,039,148 (+ strand)

SLC6A1 (ENST00000643498.1) 3:10,992,747-11,039,058 (+ strand)

SLC6A1 (ENST00000645598.1) 3:11,017,379-11,029,832 (+ strand)

SLC6A1 (ENST00000495636.2) 3:11,032,190-11,039,169 (+ strand)

SLC6A1 (ENST00000642831.1) 3:10,992,753-11,029,948 (+ strand)

SLC6A1 (ENST00000647384.1) 3:11,017,130-11,039,037 (+ strand)

SLC6A1 (ENST00000460480.2) 3:10,992,800-11,025,492 (+ strand)

SLC6A1 (ENST00000647194.1) 3:10,992,873-11,039,082 (+ strand)

Translocation breakpoint at chr3:11,007,014

47.06 kpchr3

NAA15 (ENST00000485905.2) 4:139,384,835-139,386,547 (+ strand)

NAA15 (ENST00000398947.1) 4:139,301,587-139,391,368 (+ strand)

NAA15 (ENST00000515576.1) 4:139,386,167-139,420,033 (+ strand)

NAA15 (ENST00000468029.1) 4:139,351,534-139,359,857 (+ strand)

NAA15 (ENST00000482087.1) 4:139,301,983-139,341,073 (+ strand)

NAA15 (ENST00000480277.2) 4:139,336,872-139,351,613 (+ strand)

Translocation breakpoint at chr4:139,383,334

118.53 kpchr4

Fig. S9. Translocation affecting SLC6A1. Screenshot of the graphic generated by SvAnna for
t(chr3:11,007,014; chr4:139,383,334), a translocation that was assigned a PSV score of 4.74.
Pathogenic variants in SLC6A1 are associated with Myoclonic-atonic epilepsy (OMIM:616421). The phe-
notypic features curated for this case were Hypertonia (HP:0001276), Microcephaly (HP:0000252), Knee
flexion contracture (HP:0006380), Scoliosis (HP:0002650), Seizure (HP:0001250), Global developmental
delay (HP:0001263), Malar flattening (HP:0000272), Thin upper lip vermilion (HP:0000219), Thick lower
lip vermilion (HP:0000179), Elbow flexion contracture (HP:0002987), Narrow nasal bridge (HP:0000446).
Data were curated from a published case report [8].



Fig. S10. Mean variant rank depending on the number of phenotype terms. The number of
phenotype terms ranged from 1 to 22 with median of 5 terms for a case. 5 variants received rank greater
than 50 (not shown).



Fig. S11. SvAnna screenshot. SvAnna generates a tabular and graphical summary of the top 100 variants
(the number can be adjusted by the user). The chromosomal position, length, PSV score, genotype are
listed at the top of each entry. The Variant information and disease association table summarizes read
count information and the ID of the variant in the VCF file, and provides links to genes affected by the SV
and diseases associated with the gene in the Online Mendelian Inheritance in Man (OMIM) resource [9].
The Overlapping transcripts table shows each of the transcripts that overlaps with the SV as well as
the position and effect on the transcript. The graphical display is generated as a scalar vector graphics
(SVG) file that is embedded directly in the HTML code. It shows the SV and its position compared to
that of overlapping transcripts, whose coding exons are shown in green and non-coding exons in yellow.
If applicable, overlapping repeats and dosage sensitive regions are shown as tracks beneath the variant.
In some cases, this may provide a clue as to whether a given SV event could be related to neighboring
repetitive sequences. Information for this track is derived from the UCSC Genome Browser database [10].
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