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RESULT
One pathogenic variant was detected in the RET gene.

PATHOGENIC VARIANT

Gene: RET (MM 020375.6)

Muclelc Acid Change: ¢.1858T=C; Heterozygous
aminc Acid ARlteration: p.Cys620ATg
Inheritance: Autosomal dominamt

INTERPRETATICH

One pathogenic wvariant, <.1858T=C; p.Cys&620hrg, was detected in the RET gene by massively parallel
sequencing. This variant hag been associated with multiple endocrine neoplasia type 28 (MEN2ZA) and/or
familial medullary thyroid carcinoma (FMTC); therefore, this individual is predicted to be affected.
Molecular testing results should be combined with c¢linical findings and family histeory informaticon for
the most accurate determination of MEN2 subtype. MNaticnal Comprehensive Cancer MNetwork (MNCOCH) guildelines
are avallable for cancer risk management in heterczygous individuals. This individual's offspring have a
50 percent chance of inheriting the detected pathogenic variant.

Mo additicnal pathogenic wvariants were identified in the RET gene by massively parallel sequencing.
Please refer to the background informaticn included in this report for the clinical sensitivity and
limitations of this test.

Evidence for variant classificaticn: The RET ¢.1858T->C; p.CY8620ATY variant (rs77316810) 1s reported in
the literature in multiple individuales affected with multiple endocrine neoplasia type 23 (MEN2A) and/or
familial medullary thyrold carcinoma (FMTC; (Donis-Keller, 1393 ; Boedeker, 2009%; Hedayatil, 2011;
Vaclavikova, 2012). This wvariant 1s alsc reported in Clinvar (Variation ID: 13315}, but 1z absent from
Lhe Genome Aggregabticn Database, indicating it is not a common polymorphism. The cystelne ab residue 620
is highly conserved, and computaticnal snalyses predict that this wvariant is deleteriocus (REVEL: 0.837).
Based on available information, this warisnt is classified as pathogenic.

RECOMMENDATICNS

Genetic consultation i1s indicated, including a dizcussicn of medical screening and management. At-rizk
family members should be offered testing for the identified pathogenic RET variant (Familisl Mutaticn,
Targeted Sequencing, ARUP fest code 2001961).

COMMENTS
Likely benign and benign wvariants are not included in this report.
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BACKGROUND INFORMATION: Multiple Endocrine Necoplasia Type 2
(MENZ) , RET Seguencing

CHARLCTERISTICS: Multiple endocrine neoplasia typs 2 (MENZ) 1s a hereditary syndroms

caused by pathogenlic varliants in the RET gene. MENZ 1g clasggified into subtvypes
MEN2Z, MEN2B, and familial medullary thyroid cancer (FMTC). 211 MEN2 subtvpes have
an 1ncreased risk of medullary thyroid cancer (MTC). MENZA is also assoclated with
benign parathyroid adenomas/hyperplasia and pheochromocytoma (PCC) . MENZB is
agsocliated with more aggressive MIC that can occur during childhood, PCC, neurocmas,
eyve anomalies, and distinctive physical features. FMIC iz considered a diseacse
variant of MENZA and 1z characterized as nmultiple cases of MIC in a family,
tyvpically without the presence of PCC or hyperparathrvoidism.

EPIDEMIOLOGY: One in 35,000 individuzals are estimated to have MENZ. ApproxXimately
25-30 percent of all individuals with MTC have a germline RET pathogenic variant.

CAUSE: Pathogenic germline variants in tChe RET gens
INHERITANCE: Autosomal dominant

PENETRANCE: The penetrance of MTC 1in MENZA 1z 95 percent, and in MEN2B and FMTC is
100 percent.
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CLINICAL SENSITIVITY: MENZA: =95 percent; MENZB: »%8 percent; FMTC: »88-%5 percent

GENE TESTED: RET (NM_ 020575)

METHODOLOGY : Probe hybridization-bkased capture of all coding exons and exon-intron
Junctions of the targeted genes, followed by massively parallel sequencing. Sanger
sequaencing was performed asg necessgary to £ill in regiong of low coveradge and to
confirm reportaed variants that do not meset acceptable guality metrics. Human gsnoms
build 19 (Hg 19) was used for data analysis.

ANALYTICAL SENSITIVITY/SPECIFICITY: The analytical sensitivity ig approximately 99
percent for single nucleotide variants (SNVsz) and greater than 93 percent for
ingerticons/duplicaticons/deletionsg (indelsg) from 1-10 base pairs in gize. Indels
greater than 10 base palrs may be detected, bhut the analvtical sensitivity may be
reduced. Specificity 1s greater than %9.% percent for all variant classes.

LIMITATIONS: & negative result does not exclude a diagnosis of MEN2. This test only
detects variants within the coding regicns and intron-exon boundaries of the RET
gens. Deletions/duplications/in=zertions of any size may not be detected by massively

parallel sequencing. Regulatory region variants, deep intronic variants, and largs
deletionsg/duplications will not be identifisd. Diagnostic errors can occur due to
rare sgedueance varliations. In some cases, varlants may not be identified dus to
Ctechnical limitations caused by the presence of pseudogenses, repetitive, or
homologous regions. This tfest 1 not intended to detect low-level mogalc or somatic
variants, gene conversion events, complex inversions, Cranslocations, mitochondrial
D2 (mCDNA) mutations, or repeat expansions. Interpretation of this Cest result may
be impacted 1f this patient has had an allogensic stem cell transplantation.
Noncoding transcripts were not analyzed.

This test was developed and its performance characteristics determined by ARUP
Laboratcories. It has not been c¢leared or approved by the U.3. Food and Drug
Administration. This test was performed in a CLIA-certified laboratory and 1is
intended for clinical purposes.

Counseling and informed consent are recommended for genetic testing. Consent forms
are available online.
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