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RESULT
One pat hogeni ¢ variant was detected in the CCM2 gene.

PATHOGENI C VARI ANT

Gene: CCM2 (NM 031443. 3)

Nucl ei ¢ Aci d Change: c.71del G Heterozygous
Amino Acid Alteration: p.dy24fs

I nheritance: Autosonal Doni nant

| NTERPRETATI ON

One pat hogenic variant, c.71del G p.dy24fs, was detected in the CCM2 gene by massively parallel

sequenci ng and confirned by Sanger sequencing. Pathogenic variants in CCM are associ ated with autosonal
domi nant cerebral cavernous nalformation (MM 603284). This result is consistent with a diagnosis of
famlial cerebral cavernous mal formation (FCCM. O fspring of this individual have a 50 percent chance of
inheriting the pathogenic variant.

No additional pathogenic variants were identified in the targeted genes by nassively parallel sequencing
or deletion/duplication analysis. Please refer to the background information included in this report for
a list of the genes analyzed and limtations of this test.

Evi dence for variant classification:

The CCM2 c. 71del G p.d y24fs variant has not been reported in the nedical literature, listed in
gene-specific variant databases, nor observed in the general popul ati on databases (1000 Genones Project,
Exome Variant Server, Genone Aggregati on Database). The variant introduces a franmeshift, and is predicted
toresult in a truncated protein or an absent transcript. Based on the above information, the variant is
classified as pathogenic.

RECOMVENDATI ONS

Genetic and neurol ogi cal consultations are indicated, including a discussion of nedical screening and
managenent. At risk famly nmenbers should be offered testing for the identified pathogenic CCM2 vari ant
(Familial Mitation, Targeted Sequencing, ARUP test code 2001961).

COWMENTS
Li kel y benign and benign variants are not included in this report.

Test Information
i1: Cerebral Cavernous Mal formation Interp
BACKGROUND | NFORMATI ON:  Cerebral Cavernous Mal fornation
Panel , Sequenci ng and
Del eti on/ Duplication

*=Abnormal, #=Corrected, C=Critical, f=Result Footnote, H=High, i=Test Information, L=Low, t=Interpretive Text, @=Performing Lab

Unless otherwise indicated, testing performed at: ARUP Accession:  20-105-900308
ARUP Laboratories Report Request ID: 13678470
500 Chipeta Way, Salt Lake City, UT 84108 Printed: 18-Sep-20 16:55

Laboratory Director: Tracy |. George, MD Page 1 of 3



ARUP LABORATORIES | aruplab.com Patient Report
500 Chipeta Way, Salt Lake City, Utah 84108-1221

phone: 801-583-2787, toll free: 800-522-2787 Patient Age/Gender: 75 years Male
Tracy |. George, MD, Chief Medical Officer

Test

| nf or mat i on

il:

Cer ebral Cavernous Malformation Interp

CHARACTERI STI CS: Cerebral cavernous nal fornmations (CCMs) are vascul ar nal fornations
occurring in the brain or other CNS | ocations, which involve closely clustered,

enl arged capillary channels w thout normal intervening brain parenchyma. CCMVs do not
al ways cause clinical synmptons, but may result in intracranial henorrhage,

sei zures, headaches, or focal neurological deficits without intracranial bleed.

Fam lial CCM (FCCM is defined by the presence of nultiple CCMs, a single CCM and at
| east one family menber with one or nore CCM or a pathogeni c heterozygous vari ant
in one of the associated genes (KRI T1, CCM2, or PDCDL0).

EPI DEM OLOGY: CCMs occur in approximately 0.4-0.5 percent of the general popul ation
FCCM is estimated to occur in 1:2,000 to 1:10,000 individuals. Up to 20 percent of
all CCMs are famlial.

CAUSE: Pat hogenic germine variants in CCM2, KRIT1 (CCML), or PDCD10 (CCMB).
| NHERI TANCE: Aut osonal domi nant with reduced penetrance.

PENETRANCE: Up to 50 percent of individuals with a nolecul ar diagnosis of FCCM
remain clinically asynptomatic.

CLI NI CAL SENSI TIVITY: 85-95 percent for FCCM
GENES TESTED: CCM2, KRIT1, PDCDL10.

METHODOLOGY: Targeted capture of all coding exons and exon-intron junctions of the
targeted genes, followed by nassively parallel sequencing. Sanger sequencing was
perfornmed as necessary to fill in regions of |ow coverage and confirmreported
variants. A customtiled conparative genom c hybridization array (aCG4 was used to
detect large deletions or duplications in the indicated subset of genes. 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 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 analytical sensitivity may be
reduced.

LI M TATI ONS: A negative result does not exclude a diagnosis of FCCM This test only
detects variants within the coding regions and i ntron-exon boundaries of the
targeted genes. Regul atory region variants and deep intronic variants will not be
identified and breakpoints of |arge deletions/duplications will not be determ ned.
Si ngl e exon del etions/duplications or deletions/duplications |ess than 1kb nay not
be detected. Del etions/duplications/insertions of any size may not be detected by
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Test Information

i1 Cer ebral Cavernous Malformation Interp
massi vel y paral |l el sequencing. Diagnostic errors can occur due to rare sequence
variations. This assay may not detect |owlevel npbsaic or sonatic variants

associ ated with disease. Interpretation of this test result may be inpacted if this
pati ent has had an all ogeneic stemcell transplantation. Non-coding transcripts were

not anal yzed.

Test devel oped and characteristics detern ned by ARUP Laboratories. See Conpliance

Statenment C. arupl ab. coni CS
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