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| NDI CATI ON FOR TESTI NG
Transposition of the great arteries, pulnonary atresia, asplenia, bronchiectasis

RESULT
One |ikely pathogenic variant was detected in the NODAL gene.

LI KELY PATHOGENI C VARI ANT

Gene: NODAL (NM 018055. 4)

Nucl ei ¢ Aci d Change: c.194-1GT; Heterozygous
I nheritance: Autosonal Doni nant

| NTERPRETATI ON

One copy of a likely pathogenic variant, c.194-1GT, was detected in the NODAL gene by massively parallel
sequenci ng and confirned by Sanger sequencing. Pathogenic variants in NODAL are associated with

aut osormal dom nant visceral heterotaxy 5 (MM 270100). This result is consistent with a diagnosis of
visceral heterotaxy 5. This individual's offspring have a 50 percent chance of inheriting the likely

pat hogeni ¢ vari ant.

No additional pathogenic variants were identified in the targeted genes by nassively parallel sequencing.
Pl ease refer to the background infornation included in this report for a list of the genes analyzed and
limtations of this test.

Evi dence for variant classification: The NODAL c.194-1GT variant (reported as c.892-1GT, Li 2019) is

reported in the literature in individuals affected with laterality defects and/or cardiovascul ar

mal formations (Li, 2019; Mhapatra, 2009). This variant is reported in CinVar (Variation |D 545544) and
is absent from general popul ation databases (Exone Variant Server, Genone Aggregation Dat abase),

indicating it is not a common pol ynorphism This variant disrupts the canonical splice acceptor site of

intron 1, which is likely to negatively inpact gene function. Based on available information, this

variant is considered to be |ikely pathogenic.

RECOMVENDATI ONS

Genetic consultation is indicated, including a discussion of nedical screening and managenent. At-risk

famly nenbers should be offered testing for the identified |ikely pathogenic variant (Famlial Mitation,
Tar get ed Sequencing, ARUP test code 2001961).

COWMENTS
Li kel y benign and benign variants are not included in this report.
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Test Information
il: Heterotaxy and Situs Inversus Interp
BACKGROUND | NFORMATI ON:  Het erot axy and Situs | nversus Panel
Sequenci ng
CHARACTERI STICS: Laterality defects such as heterotaxy and situs inversus are
devel opnental defects characterized by the abnornal placenent of the abdoni na
(visceral) organs.
EPI DEM OLOGY: Heterotaxy syndrone affects approxinmately 1 in 10,000 i ndividual s.
This condition is causative of about 3 percent of congenital heart defects cases.
CAUSE: Pat hogenic germine variants in genes associated with left-right symetry in
early enbryo devel opnent.
| NHERI TANCE: Vari es
PENETRANCE: Varies; some associ ated genes exhibit reduced penetrance.
GENES TESTED: ANKS6*, ARL2BP, ARMCA*, CCDCl103*, CCDCl14*, CCDCl151, CCDC39, CCDCA40*,
CFAP298*, CFAP53, CRELD1, DNAAF1, DNAAF2, DNAAF3, DNAAF4, DNAAF5*, DNAHL, DNAH11
DNAH5, DNAI 1, DNAI 2*, DNAL1, FOXHl, GATA4, GATA6*, |INVS, LRRC6, MWP21l, NKX2-5, NVES,
NODAL, PIH1D3, PKD1L1*, SPAGL*, ZI C3, ZMYND10
*One or nore exons are not covered by sequencing for the indicated gene; see
limtations section bel ow
METHODOLOGY: Capture of all coding exons and exon-intron junctions of the targeted
genes, followed by massively parallel sequencing. Sanger sequencing was perforned as
necessary to fill in regions of |ow coverage and confirmreported variants.
ANALYTI CAL SENSI TI VI TY/ SPECI FI CI TY: The anal ytical sensitivity of this test is
approxi nately 99 percent for single nucleotide variants (SNVs) and greater than 93
percent for insertions/duplications/deletions from1-10 base pairs in size. Variants
greater than 10 base pairs may be detected, but the anal ytical sensitivity may be
reduced.
LI M TATI ONS: A negative result does not exclude a heritable laterality defect. This
test only detects variants within the coding regions and intron-exon boundaries of
the targeted genes. Regul atory region variants and deep intronic variants will not
be identified. Deletions/duplications/insertions of any size nmay not be detected by
nmassi vel y paral |l el sequencing. Diagnostic errors can occur due to rare sequence
variations. |In sone cases, variants may not be identified due to technica
limtations in the presence of pseudogenes, repetitive, or honol ogous regions. This
assay may not detect |owlevel npsaic or sonmatic variants associated with disease.
Interpretation of this test result may be inpacted if this patient has had an
al | ogeneic stemcell transplantation. Noncoding transcripts were not anal yzed.

The foll owi ng regions are not sequenced due to technical linmtations of the assay:
ANKS6( NM 173551) exon(s) 1
ARMC4( NM 001290020) exon(s) 9
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ARMC4( NM 001290021) exon(s) 13

ARMC4( NM 001312689) exon(s) 4

ARMC4( NM 018076) exon(s) 9

CCDC103( NM 001258397) exon(s) 4

CCDC114(NM 001364171) exon(s) 3

CCDC114(NM 001364171) partial exon(s) 4(Chr19: 48822049-48822069)
CCDCA0( NM _001243342) exon(s) 18

CFAP298( NM 001350335) partial exon(s) 5(Chr21:33975399-33975450)
CFAP298( NM 001350337) partial exon(s) 6(Chr21:33974534-33974561)
DNAAF5(NM 017802) exon(s) 1

DNAI 2( NM 001353167) exon(s) 13

GATA6( NM 005257) partial exon(s) 2(Chr18:19751812-19751963)
PKD1L1(NM 138295) partial exon(s) 8(Chr7:47955029-47955060)
SPAGL(NM 001374321) partial exon(s) 11(Chr8:101225456-101225529)
SPAGL(NM 003114) partial exon(s) 11(Chr8:101225456-101225529)
SPAGL(NM 172218) partial exon(s) 11(Chr8:101225456-101225529)

This test was devel oped and its performance characteristics determ ned by ARUP
Laboratories. It has not been cleared or approved by the US Food and Drug

Admi nistration. This test was performed in a CLIA certified |aboratory and is

i ntended for clinical purposes.

Counsel ing and inforned consent are recomended for genetic testing. Consent forns
are avail abl e onli ne.
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