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Test Performed: Cytogenonmic SNP M croarray-Buccal Swab (CVA BUCCAL)

Speci nen Type: Buccal Swab

Indication for Testing: Hyperphagia, gross notor delay, |learning disability, hypotonia, bone fragility
RESULT SUMVARY

Abnormal M croarray Result (Male)

16pl11.2 Distal Deletion (BP2 to BP3 Region)

Cl assification: Pathogenic, Reduced Penetrance

Copy nunber change: 16pll.2 |oss

Size: 219 kb

RESULT DESCRI PTI ON

This anal ysis showed an interstitial deletion (1 copy present) involving chronosone 16, within 16pll. 2.
This region contains at |east 12 genes (listed below), including the gene SH2B1.

This is a deletion of the 16pl1l.2 distal (SH2B1) region, involving recurrent breakpoints (BPs) wthin
flanking | owcopy repeat regions, BP2 and BP3. The reported size of this deletion nay vary across studies
due to variability in breakpoints within flanking repeat regions. Please note this region is distinct
fromthe recurrent 16pll.2 proxinal (TBX6) region, which involves breakpoints BP4-BP5.

| NTERPRETATI ON

Del etion of the 16pll.2 (SH2B1) distal region has been reported in association with a variable clinical

phenotype that may include obesity, devel opnental delay/intellectual disability, behavioral difficulties,
autism ADHD, schi zophrenia, and crani of aci al dysnorphi sm

The 16pll.2 distal deletion shows inconplete penetrance. Expression of any phenotype associated with this
del etion has been estinmated to be 62.4 percent (26.8-94.4, 95 percent confidence interval) (Rosenfeld et
al . 2013). This estimate does not define the risk for a specific phenotype but includes all |evels of

expressi on that have been observed anongst carriers of the deletion. It is significantly enriched in
patients as conpared to control popul ations.

One hypot hesi zed expl anation for the reduced penetrance and variabl e expressivity of copy nunber variants
(CNVs) is that expression of clinical phenotypes may require a second hit in genes that affect the sane
devel opnent al pat hways. Al though undefined, this second hit may be another CNV, a sequence variant, or

i nvol ve environnental, epigenetic, or stochastic factors. Thus, in the absence of associated clinical
findings, this CNV nay represent a susceptibility factor for expression of associated phenotypes.

This deletion may be de novo or inherited froma carrier parent. If warranted, parental testing by
m croarray analysis may be considered to evaluate the potential origin of this deletion and for
recurrence risk counseling.

Recomendat i ons:
1) Genetic counseling
2) Parental testing for the deletion by genonic microarray analysis may be considered. This test is
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avail abl e, at a charge, through ARUP Laboratories. Please order test code 2003414, Cytogenom c SNP
M croarray, and include the accession nunber for this case.

Heal th care providers with questions nay contact an ARUP genetic counselor at (800) 242-2787 ext. 2141.
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Cyt ogeneti c Nonmencl ature (I SCN):
arr[ GRCh37] 16pll.2(28824491_29043972) x1

Genes in the 16pll. 2 del eted region:
ATXN2L, TUFM M R4721, SH2B1, ATP2Al, ATP2A1- AS1, RABEP2, CD19, NFATC2I P, M R4517, SPNS1, LAT

Techni cal I nfornation

- This assay was perfornmed using the CytoScan(TM HD Suite (Thermo Fisher Scientific) according to

val i dated protocols within the Genomic Mcroarray Laboratory at ARUP Laboratories

- This assay is designed to detect alterations to DNA copy nunber state (gains and | osses) as well as
copy-neutral alterations (regions of honpbzygosity; ROH) that indicate an absence- or

| 0oss-of - het erozygosity (ACH or LOH)

- AOH may be present due to parental relatedness (consanguinity) or uniparental disony (UPD)

- LOH may be present due to acquired UPD (segnental or whol e chronpsone)

- The detection sensitivity (resolution) for any particul ar genomc region may vary dependent upon the
nunber of probes (markers), probe spacing, and thresholds for copy nunmber and ROH determination

- The CytoScan HD array contains 2.67 mllion markers across the genone with average probe spacing of
1.15 kb, including 750,000 SNP probes and 1.9 nillion non-pol ynorphic probes

- In general, the genonme-w de resolution is approximately 25-50 kb for copy number changes and
approximately 3 Mo for ROH (See reporting criteria)

- The limt of detection for nosaicismvaries dependent upon the size and type of genom c inbal ance. In

general, genotype m xture due to nosaicism(distinct cell lines fromthe same individual) or chimerism
(cell lines fromdifferent individuals) will be detected when present at greater than 20-30 percent in
the sanpl e

- Genom c coordinates correspond to the Genonme Reference Consortium human genorme build 37/ human genone
i ssue 19 (GRCh37/hgl9)

Variant O assification and Reporting Criteria

- Copy nunber variant (CNV) analysis is performed in accordance with recomrendati ons by the American
Col | ege of Medical Genetics and Genomics (ACM3), using standard 5-tier CNV classification termn nol ogy:
pat hogeni c, |ikely pathogenic, variant of uncertain significance (VUS), |ikely benign, and benign

- CNVs classified as pathogenic, |ikely pathogenic, or variant of uncertain significance are generally
reported, based on information available at the tinme of review

- Known or expected pathogenic CNVs affecting genes with known clinical significance but which are
unrelated to the indication for testing will generally be reported
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- Variants that do not fall within the standard 5-tier CNV classification categories may be reported with
descriptive | anguage specific to that variant
- In general, recessive disease risk and recurrent CNVs with established reduced penetrance wll be
reported
- For a list of databases used in CNV classification, please refer to ARUP Constitutional CNV Assertion
Criteria, which can be found on ARUP's Genetics website at www. arupl ab. conif genetics
- CNVvs classified as |likely benign or benign that are devoid of relevant gene content or reported as
common findings in the general popul ation, are generally not reported
- CNV reporting (size) criteria: |osses greater than 50 kb and gains greater than 400 kb are generally
reported, dependent on genonic content
- ROH are generally reported when a single termnal ROHis greater than 3 M and a single interstitial
ROH is greater than 10-15 My (dependent upon chronpsonal |ocation and |ikelihood of inprinting disorder)
or when total autosomal honopzygosity is greater than 3 percent (only autosomal ROH greater than 3 M are
considered for this estimte)

Limtations

Thi s anal ysis cannot provide structural (positional) information associated with genom c inbal ance.
Therefore, additional cytogenetic testing by chronmobsone analysis or fluorescence in situ hybridization
(FI'SH may be reconmended.

Certain genonmic alterations may not or cannot be detected by this technol ogy. These alterations may
include, but are not limted to:

- CNVs below the limt of resolution of this platform

- Sequence-l evel variants (rmutations) including point nutations and indels

- Low | evel nosaicism(generally, |ess than 20-30 percent)

- Bal anced chronpsonal rearrangenents (translocations, inversions and insertions)

- Genomic inbalance in repetitive DNA regions (centroneres, telonmeres, segmental duplications, and
acrocentric chronosone short arns)

Dat a Sharing

I'n cooperation with the National Institutes of Health's effort to inprove understanding of specific
genetic variants, ARUP submts H PAA-conpliant, de-identified (cannot be traced back to the patient)
genetic test results and health information to public databases. The confidentiality of each sanple is
mai ntained. |If you prefer that your test result not be shared, call ARUP Laboratories at (800) 242-2787
ext. 3301. Your de-identified information will not be disclosed to public databases after your request is
recei ved, but a separate request is required for each genetic test. Additionally, patients have the
opportunity to participate in patient registries and research. To learn nore, visit ARUP's Genetics
website at ww. arupl ab. conl geneti cs.

This result has been revi ewed and approved by Julie Leana Cox, PhD, FACMG

A portion of this analysis was perforned at the follow ng | ocation(s):

I
Test Information
il: Cyt ogenom ¢ SNP M croarray Buccal Swab
| NTERPRETI VE | NFORMATI ON:  Cyt ogenomi ¢ SNP M croarr ay

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