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Test Information
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BACKGROUND INFORMATICN: Hereditary Bone Marrow Fallurs Panel
Sequencing and Deletion/Duplication

CHARACTERISTICS: Bone marrow failure (BMF) encompasses a heterogeneous array of
accquired and germline conditions characterized by qualitative or gquantitative
defects in one or more hematopoletic lineages resulting in cytopenias and
hypocellular bone marrow. Hereditary BMF syndromes are caused by germline pathogenic
variants that disrupt DNA repalr, telomere maintenance, ribosome blogenesis, and
structural protelin pathways. These syndromes include Fanconl anemia (F&), Celomere
bioclogy disorders (TBD) =such as dyskeratosis congenita, Schwachman-Diamond syndroms
1808}, Diamond-Blackfan anemia (DBA), congenital amegakaryocytblc thrombocytbopenia
(CBMT) , =severes congenital neutropenia (3CN), aplastic anemia, and others. In
addition to BMF, these conditions may also be accompanied by syndromic physical
findings and predispeosition to hematologilc and other malignancies. While most
patients with hereditary BMF present in childhood, these conditions may manifest at
any age. This multigens panel includes genes causative for hereditary BMFPF syndromes
as well genes assoclated with hereditary predisposition to myeleid neoplasms, as
there is often clinical overlap between these two entities.

CAUSE: Pathogenic germline variants in genes assgoclated with bone marrow fallure or
predisposition to myelold neoplasms.

INHERITZNCE: May be autosomal dominant, autosomzl recessive, or X-linked, depending
on the gene.

GENES TESTED: ACD; ALASZ2; ANKRD26; ATM; BLM; BRCAl+* (NM 007294); BRCAZ (NM 000059);
BRIFP1; CBL; CEBPA*»; CSF3R; CTC1l; CXCR4*; DDX41; DKC1; DNAJC21#; ELANE; ERCC4;
ERCCeL2*; ETVG; FANCA®*; FANCB; FANCC; FANCDZ#*; FANCE; FANCE; FANCG; FANCI; EFANCL*;
GePkC3; GATAl; GATAZ; GFI1; HAX1; HOXA1ll, IKZF1l; EKRAS; MBD4; MPL; MYH®2; NBN; NHFPZ;
NOP10O#*#+; NRAS; PALB2; PARN; PTPN11; RADLIC; RMRP*+; RPL11; RPL15*+; RPL26; RPL3GA;
RPLS; RPS10; RPS19; RPS24; RPSZ6; RP27Y; RTEL1l; RUNXL1; SAMDS; SAMDSL; SLX4; SRP7Z2;
TERC##+; TERT; TET2; TINF2Z; TP53; UBE2T; UsSBl; VPS45; WAS; WRAPLE3
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*0ne or more exons are not coversed by ssquencing for the indicated gene; sse
limitations section belaow.
#xDeletion/duplication detection is not available for this gene.
##+*Duplication detection 18 not available for this gsne.

METHCDOLOGY: Probe hybridization-based capture of all coding exons and exon-intron
Junctions of the targeted genes, followed by massively parallel sequencing. Sanger
sequencing was performed as necessary to fil1l in regions of low coverage and to
confirm reported varlants that do not meet acceptable quality metrics. & proprietary
Fioinformatic algorithm was used to detect large (single exon-level or larger)
deletionsg or duplications in the indicated genes. Larges deletions/duplications were
confirmed using an orthogonal exon-level microarray. Human dgenoms build 19 (Hg 19)
wasg used for data analysis. []
ANALYTICAL SENSITIVITY/SPECIFICITY: The analytical sensitivity ig approximately 99
percent for singls nucleotide variants (SNVs) and greater than 923 percent for
ingerticns/duplicaticns/deletiong (indelsg) from 1-10 base pairs in gize. Indels
greater than 10 base palrs may be detected, but the analytical sensitivity may be
reduced. Deletions of 2 exons or larger are detected with sensitivity greater than
97 percent; single exon deletions are detected with 62 percent sensitivity.
Duplications of 3 exons or larger are detected at greater tChan 23 percent
sensitivity. Specificity 1s greater than 99.9 percent for all variant classes.

LIMITATIONS: & negative result does not exclude a diagnosis of bone marrow failure.
This test only detects variants within the ceoding regions and intron-exon boundaries
of the targsted genes. Please note, the SBDS gene asgsoclated with
Schwachman-Diamond svndrome iz not included in this panel duse to technical
limitations caused by a pseudogene. Deletionsg/duplicaticns/insertions of any gize
may not be detected by massively parallel sequencing. Regulatory region variants and
desp intronic variants will not be identified. Precise breakpoints for large
deletions or duplications are not determined in this assay and single exon
deletiong/duplications may not bhe detected based on the breakpoints of the
rearrangemant . The actual breakpoints for the deletion or duplication may extend
beyond or be within the exon(s) reported. This tCest 1s not intended to detect
duplications of 2 or fewer exons in £ize, though these may be 1dentified. Single
exon deletions are reported but called at a lower sensitivity. Diagnestic errors can
occur due tTo rare sequence variations. In some casesg, variants may not be
identified due to technical limitations caused by the presence of pseudogesnes, or
repetitive, or homologous regions. This testC iz not intended to detect low-level
mosalc variants, gene conversion events, complex inversions, translocations,
mitochondrial DNA (mbtDN2Z) mutations, or repeat expansions. This assay 18 also not
intended to detect somatlc variants asscoclated with hematologic mallignancy, though
such variants may be detected incidentally. Though this test is designed to identify
germline variants assocliated with BMF and predisposition to myeloid neoplasms, it
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carmnot definitively determine the germline or somatic origin of detected variants
when the patient has a hematologlce malignancy, and the assay iz performed on bhlood
or other tissue that may be contaminated by <¢lonal or malignant cells.
Interpretation of this test result may be impacted 1f this patient has had an
allogeneic stem cell transplantation. Non-coding transcripts were not analyzed.

SNVs and indels will not be called in the following regions dus to technical
limitations of the assay:

CXCR4 (MM _001348056) excnis) 2

CXCR4 (NM 001348059) excnis) 2

DNAJCZ21 (NM 001348420) partial excn 2 (Chr5:34945827-34945845)

ERCCELZ (NM 0013752%1) exonis) 1%

)
ERCCeLZ (NM 001375292) exon(s) 19
ERCCeLZ (NM 001375292) =exon(s) 18
ERCCeLZ (NM 001375294) eaxXon(s) 18

FaNC2 (NM 001018112) exon(sg) 11
FENCZ (NM 001351830) exon(sg) 10
FANCDZ (NM 033084) exoni(s) 14,17,21,22

FANCDZ (NM_001018115) exon(s) 14,17,21,22
FANCDZ (NM_001319%984) exoni(s) 14,17,21,22
FANCDZ (NM 001374253) exon(s) 14,17,20,21
FANCDZ (NM_001374254) exon(s) 14,17,21,22
FANCDZ (NM_001374255) exon(s) 10

FANCL (MM 001374615) exoni(s) 8

Deletions/duplications in CEBPA, NOP1Q, RMRP, and RPL15 and duplications in TERC
will not be evaluated.

Single exon deletions/duplications may not be called in the following exons:
ANKRDZ6 (NM 014%15, NM 001256053): 19

BRCAL (MM _00729%4): 2

CXCR4 (MM 001348056, NM 001348059): 2

ERCCELZ (MM _0013752%1, NM 001375292):1%; (NM 001375293, NM 0013752%4): 18
FANCA (MM 001018112): 11; (NM 001351830): 10

FANCDZ (NM 033084, NM 001018115, NM 001319984, NM 001374254): 12-14, 17, 22;
(NM 001374253): 12-14, 17, 21; (NM 001374255): 10

FANCL (MM 001374615): 8

GePC3 (NM_00131%945): &5

IKZF1 (NM 001291846, NM 001291847): 4

PARN (NM 002582, NM 001134477): 24; (NM 001242992): 23

PTPN11 (NM_ 002834, NM 001230437, NM 001374625, NM 080601): 8

SRP72 (NM 006947): 17, 19; (NM 001267722): 15, 17
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This test was developed and its performance characteristics determined by ARUP
Laboratecries. It has not been c¢leared or approved by the U.S. Food and Drug
Administraticon. This test was performed in a CLIA-certified laboratory and is
intended for clinical purposes.

Counseling and informad consgent are recommendad for genetic testing. Consent forms
are avallable online.
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