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| NDI CATI ON FOR TESTI NG
Confirm a diagnosis of capillary mal formati on-arteriovenous nal formation (CMAVM .

RESULT
One pat hogeni c variant was detected in the RASAl gene.

PATHOGENI C VARI ANT

Gene: RASA1 (NM 002890. 2)

Nucl ei ¢ Aci d Change: c.2035CT; Heterozygous
Amino Acid Alteration: p.Arg679Ter

I nheritance: Autosonal Domi nant

| NTERPRETATI ON

One pat hogeni ¢ variant, c.2035CT; p.Arg679Ter, was detected in the RASA1 gene by nassively parallel
sequenci ng and confirned by Sanger sequencing. Pathogenic RASAl variants are inherited in an autosonal
domi nant nmanner and are associated with capillary mal formati on-arteriovenous nmal formation 1 (CWv AVML;
MM 608354). This result is consistent with a diagnosis of a RASAl-rel ated di sorder; clinical

mani festations are variable. This individual’'s offspring have a 50 percent chance of inheriting the
pat hogeni c vari ant.

No additional pathogenic variants were identified in the EPHB4 or RASAl genes by massively parallel
sequenci ng or by del etion/duplication analysis of the RASA1 gene. Please refer to the background
information included in this report for limtations of this test.

Evi dence for variant classification: The RASALl c. 2035C>T; p.Arg679Ter variant (rs1554049394) is reported

inthe literature in rmultiple individuals affected with capillary mal formation-arteri ovenous mal formation
(CM AVM (Lacal m 2018, Revencu 2013, Woderchak- Donahue 2018). This variant is absent from general

popul ati on dat abases (Exone Variant Server, Genome Aggregation Database), indicating it is not a conmon

pol ynor phism This variant induces an early term nation codon and is predicted to result in a truncated

protein or nRNA subject to nonsense-nedi ated decay. Based on available information, this variant is

consi dered pat hogeni c.

RECOMVENDATI ONS

Genetic consultation is indicated, including a discussion of nedical screening and nanagenent. At risk
famly nenbers should be offered testing for the identified pathogenic RASAL variant (Famlial Mitation,
Tar get ed Sequencing, ARUP test code 2001961).
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COWMENTS
Li kel y benign and benign variants are not included in this report.
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This result has been reviewed and approved by
Test Information
il: CMAVM I nterp
BACKGROUND | NFORMATI ON: Capi |l l ary Mal fornation-Arteriovenous
Mal f or mati on (CM AVM Panel
Sequenci ng and Del eti on/Duplication

CHARACTERI STICS: Miultifocal, randomy distributed, capillary mal fornati ons (CM of

the skin that nay be associated with a fast-flow | esion, such as arteriovenous

mal formations (AVM or arteriovenous fistula. Fast-flow lesions in the skin, mnuscle,
bone, or central nervous systemcan cause |life-threatening conplications such as
bl eedi ng, congestive heart failure, or neurol ogical consequences. Type 1 (CM AVM)

i s caused by pathogenic variants in the RASAL gene; CMAVMtype 2 (CMAVMR) is
caused by pat hogenic variants in the EPHB4 gene.

EPI DEM OLOGY: Preval ence estimated at 1 in 20,000 for CMAVML and 1 in 12,000 for

CM AVMR.,
CAUSE: Pat hogenic germine variants in the EPHB4 or RASAl genes.
| NHERI TANCE: Aut osonmal dominant. De novo variants account for approxinmtely 33

percent of pathogenic variants in RASAL and 20 percent in EPHB4. Somatic npsaicism

has been report ed.

PENETRANCE: 90-99 percent %

CLI NI CAL SENSI TIVITY: Not well established but at |east 65 percent.
GENES TESTED: EPHB4** (NM_004444), RASAl (NM_002890)

** - Deletion/duplication detection is not available for this gene.

METHODOLOGY: Mul tiplex |igation-dependent probe anplification (M.PA) of the RASAl
gene. Capture of all coding exons and exon-intron junctions of the EPHB4 and RASA1l
genes, followed by massively parallel sequencing. Sanger sequencing was perforned as
necessary to fill in regions of |ow coverage and confirmreported variants. Hunan

genone build 19 (Hg 19) was used for data anal ysis.

ANALYTI CAL SENSI TI VI TY/ SPECI FI CI TY: The anal ytical sensitivity for MLPA is greater

than 99 percent. The anal ytical sensitivity of sequencing is approximtely 99
percent for single nucleotide variants (SNVs) and greater than 93 percent for
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i nsertions/duplications/deletions from 1-10 base pairs in size. Variants greater
than 10 base pairs nay be detected, but the analytical sensitivity nmay be reduced.

LI M TATI ONS: A negative result does not exclude a diagnosis of CMAVM syndrone. This
test only detects variants within the codi ng regions and intron-exon boundaries of
t he EPHB4 and RASAl genes. Large del etions/duplications in EPHB4 are not assessed.
Regul atory region variants and deep intronic variants will not be identified and
breakpoi nts of |arge deletions/duplications will not be determ ned.

Del eti ons/duplications/insertions of any size may not be detected by massively
paral | el sequencing. Diagnhostic errors can occur due to rare sequence variations. In
sone cases, variants may not be identified due to technical linmtations in the
presence of pseudogenes, repetitive, or honpol ogous regions. This assay nmay not
detect lowlevel npsaic or somatic variants associated with disease. Interpretation
of this test result nay be inpacted if this patient has had an all ogeneic stem cel
transpl antati on. Non-coding transcripts were not anal yzed.

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 i nforned consent are recomended for genetic testing. Consent forns
are avail abl e online.
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