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Gene By Gene Carrier Screen

 POSITIVE
Spinal muscular atrophy (SMA)
1 SMN1 Copy
Results show 1 copy of the SMN1 gene, indicating a carrier for spinal muscular atrophy.

Next Steps
Due to the results above, you are now at higher risk for having a child with a genetic condition. Some mutations are more severe than others. Please
speak with a health care provider regarding your specific mutation(s). Please refer to detailed disease report on subsequent pages for more information.
Partner testing should be considered. Genetic counseling is recommended to review results, discuss additional testing possibilities, and evaluate next
steps.
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Summary
SPINAL MUSCULAR ATROPHY
Summary
Spinal muscular atrophy (SMA) is an autosomal recessive disorder that affects muscle
movement and is characterized by continued muscle breakdown (atrophy) and
weakness due to a loss of neurons in the brain and spinal cord. These neurons are
needed for activities such as sitting up, crawling, walking, and movement of the head.
Intelligence is unaffected.
Patients affected with SMA are generally grouped into four different types (I, II, III, IV)
that range in severity and age of onset.
Type I SMA, also called Werdnig-Hoffman Disease, is the most common and
severe type of this disorder. Symptoms develop within the first few months of life
and may even be evident at birth. Affected infants have poor muscle tone and
strength and are often unable to support their own heads and sit unassisted.
Those with type I often have trouble breathing and swallowing. Life expectancy
is typically two years to four years of age.
Type II SMA is also called Dubowitz Disease. Symptoms of muscle weakness
typically appear between the ages of 6 months and 12 months. Those affected
with type II can normally maintain a sitting position without support but cannot
stand or walk without assistance. More than 75% live into their mid 20s.
Type III SMA, also called Kugelberg-Welander Disease, is a milder form of this
disorder. Symptoms typically appear between early childhood and adolescence.
These individuals may have weaker muscles but are still able to stand and walk
without support up to their 30s to 40s. Many with type III SMA will require
wheelchair assistance later in life.
Type IV SMA is the mildest form of this disorder, with symptoms generally
appearing during adulthood. Individuals with type IV SMA may experience mild
to moderate muscle weakness, tremors, twitching, and potential breathing
problems. Individuals can still move and walk without support, and life
expectancy is typically unaffected.
Although different genes can cause different types of SMA, the type of SMA discussed
here is caused by mutations in the SMN1 gene. Another gene, SMN2, modifies the
severity of SMA. The more copies there are of SMN2, the less severe the disorder.
Treatment
There is currently no cure for SMA. Treatment is directed at supporting and managing the symptoms of the disorder to improve quality of life. For children
with type I SMA, treatment may include respiratory assistance to maximize their ability to breathe. As there is often difficulty swallowing, these children
also need their nutrition monitored and may require a feeding tube. Those with milder forms of SMA often develop scoliosis or joint problems and may
require appropriate orthopedic care including potential surgery.
For more information on diseases, additional resources, and references, please visit www.GenebyGene.com/Carrier-Screening
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Report Summary
Methodolog y

DNA was prepared according to Illumina specifications for the OmniExpress Bead Array custom chip. The chip was scanned on Illumina’s iScan Platform,
and data was analyzed using Genome Studio v2011.1. Results reporting was completed using Gene by Gene’s proprietary database and algorithms. Any
positive carrier variants were confirmed by Sanger sequencing. Copy number variation was assessed using the beadchip array platform (Illumina,
SanDiego, CA) designed to detect copy number variation (CNV) events across the genes of interest. Multiplex ligation-dependent probe amplification
(MLPA) (MRC-Holland, Netherlands) was used to examine SMA (kit #P460) and DMD (kit# P034-100 and P035-10). To examine carrier status of Fragile
X syndrome, CGG repeat size was assessed using AmplideX FMR1 (kit#49402 Asuragen, Austin, TX) according to manufacturer instructions. All results
are reported in reference to Human Genome 19, Human Build 37.

Limitations
Gene by Gene is a College of American Pathologists (CAP: 7212851) accredited and Clinical Laboratory Improvement Amendments (CLIA: 45D1102202)
certified clinical laboratory. This test has not been cleared or approved by the FDA. FDA does not require this test to go through premarket FDA review.
Gene By Gene carrier screen panel analyses a wide variety of targeted variants but is unable to examine all possible variants in each gene. People with
certain histories or ethnicities may experience better carrier detection with other testing methods, and it is recommended that these options be reviewed
with patients by their healthcare provider. Examples include hexosaminidase A enzyme analysis for people of non-Ashkenazi Jewish descent who have
tested positive for being a Tay-Sachs carrier or hemoglobin electrophoresis for people of African, Mediterranean, or Asian descent. As a screening test,
negative results reduce, but do not eliminate the possibility of being a carrier for the conditions listed. Residual risks reflect the remaining possibility the
patient is a carrier for additional variants not screened for in this test and are dependent on gender, ethnicity, and corresponding detection rates. X-linked
conditions are not analyzed in males. Although molecular tests are highly accurate, unique and rare genomic events, such as the presence of
neighboring variants, may interfere with the assay/analysis. Rare circumstances may prevent Gene By Gene from releasing a result including poor
sample quality, sample mix-up, trace contamination, and other unforeseen technical incidents. A consult with a genetic counselor is recommended to
properly review and explain these results to the tested individual and or medical professional.
For a more detailed explanation of methodology, limitations, or result interpretation, please contact the laboratory and ask to speak to a
genetic counselor.

Lab Director & Medical Director

Signature

Signature

Concetta A. Bormans, PhD.
Laboratory Director

Rachel Beddard, M.D
Laboratory Director
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Report Summary
List of conditions/variants tested in this panel

Residual risk: A negative result for any of the variants tested in this panel significantly decreases a person's risk of being a carrier for the genetic
conditions tested, but it is possible to be a carrier for a variant that is not on this panel. If there is a family history or concern about carrier status for a
particular genetic condition and you would like to find out more, please contact our genetic counselors.

3-methylglutaconic aciduria, type III
* OPA3 c.143-1G>CIntron (IVS1-1G>C)
* OPA3 c.320_337del18p.Gln107_Glu113delinsGln (18BP_DEL_NT320)
Abetalipoproteinemia
* MTTP c.2593G>Tp.Gly865Ter (MTP_GLY865TER)
* MTTP c.307A>Tp.Lys103Ter (MTP_LYS103TER)
* MTTP c.62-2A>GIntron (MTP_IVS1_A-G_-2)
Acyl-CoA dehydrogenase, Very long-chain, deficiency of
* ACADVL c.799_802delGTTAp.Val267Glnfs*8 (4bp_DEL_799_GTTA)
Acyl-CoA dehydrogenase, short-chain, deficiency of
* ACADS c.319C>Tp.Arg107Cys (ARG107CYS)
Adams-Oliver syndrome, type 4
EOGT c.1074delA
Adrenal hyperplasia, congenital, due to 11-beta-hydroxylase
deficiency
* CYP11B1 c.1342C>Tp.Arg448Cys (ARG448CYS)
* CYP11B1 c.1343G>Ap.Arg448His (ARG448HIS)
Adrenocorticotropic hormone deficiency
TBX19 c.573_576delCATA
Adrenoleukodystrophy
* ABCD1 c.686T>Cp.Leu229Pro (LEU229PRO)
Albinism, oculocutaneous, type IA
* TYR c.1118C>Ap.Thr373Lys (THR373LYS)
* TYR c.140G>Ap.Gly47Asp (GLY47ASP)
* TYR c.149C>Gp.Ser50Ter (SER50TER)
Alport syndrome
* COL4A5 c.4691G>Cp.Cys1564Ser (CYS1564SER)
* COL4A5 c.4946T>Gp.Leu1649Arg (LEU1649ARG)
Argininosuccinic aciduria
* ASL c.346C>Tp.Gln116Ter (GLN116TER)
Ataxia-telangiectasia
* ATM c.103C>Tp.Arg35Ter (R35X)
* ATM c.1339C>Tp.Arg447Ter (ARG447TER)
ATM c.2284_2285delCT
* ATM c.2839-579_2839-576del4Intron (4-BP_DEL_IVS20)
* ATM c.3245_3247delATCinsTGATp.His1082Leufs*13 (3BP_DEL_4-BP_NT3245)
* ATM c.3576G>Ap.Lys1192Lys (3576G-A)
* ATM c.5763-1050A>GIntron (IVS40_A-G_+5)
ATM c.6672_6680delGGCTCTACGinsCTC
* ATM c.7241_7244delAAGCp.Gln2414Leufs*2 (4BP_DEL_7240A)
Autoimmune polyendocrinopathy syndrome, type I, with or
without reversible metaphyseal dysplasia
* AIRE c.1163_1164insAp.Met388fs*35 (1BP_INS_A_C.1163)
* AIRE c.247A>Gp.Lys83Glu (LYS83GLU)
* AIRE c.254A>Gp.Tyr85Cys (TYR85CYS)
* AIRE c.769C>Tp.Arg257Ter (ARG257TER)
Bardet-Biedl syndrome 1
* BBS1 c.1169T>Gp.Met390Arg (MET390ARG)
Bardet-Biedl syndrome 11
TRIM32 c.388C>T
Bardet-Biedl syndrome 2
* BBS2 c.224T>Gp.Val75Gly (c.224T>G V75G)
Bardet-Biedl syndrome 3
* ARL6 c.364C>Tp.Arg122Ter (p.R122X)

Bardet-Biedl syndrome 4
* BBS4 c.884G>Cp.Arg295Pro (R295P (c.884A>G))
Bardet-Biedl syndrome, type 10
BBS10 c.271dupT
Bartter syndrome, type 3
* CLCNKB c.1313G>Ap.Arg438His (p.R438H)
Bartter syndrome, type 4a
* BSND c.28G>Ap.Gly10Ser (G10S (28G>A))
Biotinidase deficiency
* BTD c.100G>Ap.Gly34Ser (G34S (100G>A))
Bloom syndrome
BLM c.2207_2212delATCTGAinsTAGATTC
BLM c.2407dupT
Brittle cornea syndrome 1
* ZNF469 c.5943delAp.Gly1983Alafs*16 (1-BP_DEL_5943A)
* ZNF469 c.9531delGp.Gln3178Argfs*23 (1BP_DEL_9527G)
CPT deficiency, hepatic, type IA
* CPT1A c.1361A>Gp.Asp454Gly (D454G (1361A>G))
Canavan disease
* ASPA c.433-2A>GIntron (IVS2-2A>G)
* ASPA c.693C>Ap.Tyr231Ter (Y231X)
* ASPA c.854A>Cp.Glu285Ala (E285A)
* ASPA c.914C>Ap.Ala305Glu (ALA305GLU)
Carbamoyl phosphate synthetase 1 deficiency
CPS1 c.3541G>C
Carbamoylphosphate synthetase I deficiency
* CPS1 c.3265C>Tp.Arg1089Cys (ARG1089CYS)
Cardiomyopathy, dilated, 1GG
* SDHA c.1664G>Ap.Gly555Glu (p. G555E)
Carnitine palmitoyltransferase 2 deficiency
CPT2 c.1239_1240delGA
Carnitine-acylcarnitine translocase deficiency
* SLC25A20 c.713A>Gp.Gln238Arg (Q238R)
Cerebral dysgenesis, neuropathy, ichthyosis, and
palmoplantar keratoderma syndrome
* SNAP29 c.223delGp.Val75Serfs*28 (c.220delG)
Cerebrotendinous xanthomatosis
* CYP27A1 c.1016C>Tp.Thr339Met (THR306MET)
* CYP27A1 c.355delCp.Arg119Glyfs*24 (1BP_DEL_355DELC)
* CYP27A1 c.819delTp.Asp273Glufs*13 (1-BP_DEL)
* CYP27A1 c.845-1G>AIntron (IVS4DS_G-A_+1)
Choreoacanthocytosis
* VPS13A c.6059delCp.Prol2020Leufs*9 (1BP_DEL_6059C)
* VPS13A del exon 70-73Large deletion (37-KB_DEL)
Chronic granulomatous disease (cytochrome b-negative)
CYBA c.171dupG
Chronic granulomatous disease due to deficiency of NCF-1
* NCF1 c.579G>Ap.Trp193Ter (TRP193TER)
Cockayne syndrome, type A
* ERCC8 c.966C>Ap.Tyr322Ter (Y322X)
Complement factor H deficiency
* CFH c.3674A>T;3675_3699del24p.Tyr1225Phefs*4
(24bpdel (ex20))
Complex I, mitochondrial respiratory chain, deficiency of
* NDUFS6 c.344G>Ap.Cys115Tyr (CYS115TYR)

Complex hereditary spastic paraparesis
PLAA c.2254C>T
Congenital disorder of glycosylation, type 1M
DOLK c.912G>T
Congenital disorder of glycosylation, type Iv
NGLY1 c.1294G>T
Congenital insensitivity to pain
SCN9A c.2687G>A
Cystic fibrosis
* CFTR c.1000C>Tp.Arg334Trp (c.1000C>T_p.Arg334Trp)
CFTR c.1001G>A
CFTR c.1007T>A
* CFTR c.1013C>Tp.Thr338Ile (c.1013C>T_p.Thr338ILE)
CFTR c.1022_1023insTC
* CFTR c.1040G>Ap.Arg347His (c.1040G>A_p.Arg347His)
* CFTR c.1040G>Cp.Arg347Pro (c.1040G>C_p.Arg347Pro)
* CFTR c.1040G>Tp.Arg347Leu (c.1040G>T_p.Arg347Leu)
* CFTR c.1055G>Ap.Arg352Gln (c.1055G>A_p.Arg352Gln)
* CFTR c.1079C>Ap.Thr360Ile (Q359K/T360K)
CFTR c.1081delT
CFTR c.1116+1G>A
CFTR c.1127_1128insA
CFTR c.1153_1154insAT
CFTR c.115C>T
* CFTR c.11C>Ap.Ser4Ter (c.11C>A_p.Ser4X)
CFTR c.1202G>A
CFTR c.1203G>A
CFTR c.1240C>T
CFTR c.1329_1330insAGAT
CFTR c.1340delA
CFTR c.1364C>A
CFTR c.137C>A
CFTR c.1393-1G>A
CFTR c.1397C>A
CFTR c.1397C>G
CFTR c.1400T>C
* CFTR c.1418delGp.Gly473Glufs*54 (c.1418delG)
* CFTR c.1438G>Tp.Gly480Cys
(c.1438G>T_p.Gly480Cys)
CFTR c.1439G>A
CFTR c.1466C>A
CFTR c.1475C>T
* CFTR c.1477C>Tp.Gln493Ter (c.1477C>T_p.Gln493X)
* CFTR c.1519_1521delATCp.Ile507del
(c.1519_1521delATC_p.ILle507del)
* CFTR c.1521_1523delCTTp.Phe508del (F508del)
* CFTR c.1545_1546delTAp.Tyr515Ter
(c.1545_1546delTA_p.Tyr515X)
CFTR c.1558G>A
* CFTR c.1558G>Tp.Val520Phe (c.1558G>T_p.Val520Phe)
* CFTR c.1572C>Ap.Cys524Ter (c.1572C>A_p.Cys524X)
CFTR c.1573C>T
* CFTR c.1585-1G>AIntron (1717-1G>A)
CFTR c.1585-8G>A
* CFTR c.1624G>Tp.Gly542Ter (G542X)
CFTR c.1625G>A
* CFTR c.1645A>Cp.Ser549Arg (c.1645A>C_p.Ser549Arg)
* CFTR c.1646G>Ap.Ser549Asn (c.1646G>A_p.Ser549Asn)
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