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Tests Ordered
Carricr Reduced Risk

Cystic Fibrosis {CF) O =

Spinal Muscular Atrophy [SMA) | 5|

Patient Specimen Physician

Name: 4914 Donor GSE Specimen #: PATB?647 Name; Lorraine Bonner, MD

Date of Birth: 09/.1 781 Date Collectad: D2/12/2014 GSG Account #:  SBCX01CA

Gender: Male Date Received: 02/13/2014 Address: The Sperm Bank of California

Race / Ethnicity: Iranian Specimen Type: Blood 2115 Milvia Street

MRN: Ordering Site: Berkeley CA 24704

Performing Sites G5G-01
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Results Interpretation
Cystic Fibrosis [EF]: Nofn]gjgﬁuuﬂejg;tﬂd,_ﬁ negative result reduces, but does not eliminate, the chance that this

individual is a carrier of cy‘stic fibrosis. Presuming a negative family history, residual rizks are as follows by ethnicity:
Ashkenazi Jewish 1/699, Caucasian 1/420, Hispanic 1/427, African American 1/462, Asian 1/247.

Spinal Muscutar Atrophy {SMA]: Two copies of SMN1 deteﬂ{

This result reduces, but does not EEimimmdividual is a carrier of SMA. Presuming a negative family
hislory, residual risks are as follows by elhnicily: Ashkenazi Jewish 1/611, Caucasian 1/834, Hispanic 1/679, Alrican
American 1/130, Acian 1/804.

This analysis does not differentiate carriers of SMA with two or more copies of the SMNT gene on one chromasome and no
copies on the other chromoesome, frem non-carriers with one copy on each chromeseme. Additionally, carriers of srmall
intragenic changes are not detectad. Approximatety 2% of patients with SMA have de novo mutations (new mutations in the

germline that are not detected an blood analysis)] ; this assay does not detect germline masaicism for SMN1 mutatians.

Commants

The resuits and interpratation in this report are based on the information provided abaut the tested individual, and the
currently available informalion regarding the disordar and, when applicable, the sequence variations af the genas lesled.
Individuals are presumed to be asymptomatic with a negative family history unless etherwise indicated on the test requisition
farm. Genetic counseling is a recommaeanded aption for all patients undergoing testing. Testing of the reproductive partner
increases the accyracy of Lhe risk assessmenl, Far addilienal information about ihe disorders lesled, please conlacl Good
Start Genetics™, Inc. [Good Start Genetics).

Next-generation sequencing [or NGS) technalogy is used ta evaluate genetic variants. The variants reported include all
mutations recommandead for testing by ACOG/ACMG, those that have been previously determined to be pathogenic by Good
Start Genelics (the GSG palhogenic mulalion sell, and thase Lhal are cammonly assessed and meel our palhogenicily criteria
{GSG class 1 variants). Movel variants, i.e., those not in the G56 pathogenic mutation set, but expected to be pathogenic based
on the nature of the sequence change, are also reparted. Benigh variants, variants of unknown clinical significance, variants
wilh insuflicient published information ta adequalely ascess the pathagenic nature or delermine Lhe exacl genomic lecation,
and those not reported to be associated with the appropriate phenotype are not included. Analytic sensitivity and specificity for
the G5G pathogenic mutation set are »2%%. For novel variants detected by NGS, the analytic sensitivity and specificity are
*90% and =99%, racpectively.

Nen-NGS methodology is utilized Tor 2 subsel of disorders. In some of Lthese cases anly a largeled sel of mulalions is
genotyped. Targeted analysis focuses on those variants generally accepted to be important and prevalent, such as Ashkenazi
lawish founder mutations. Analytic censitivity and specificity for spinal muscular atrophy SMN1 exon 7 deletion, fragile X
[FMR1 gene] CGE repeal and alpha-lhatassernia (HBA1/2; the cammon delelions and Lhe Cohslanl Spring mulalion] analyses
are »79%. For HBA1/2 deletion assessment carriers of alpha-thalassemia with three or mere copies of the alpha-globin gene
on one chromosome, and cne or no copies an the other chromosome may not be detected.

Ideniified mutations are reporied using HGVS approved cONA nomenclature, whenever possibie. Widely used commaon names
are put in parentheses, il available. Il subsequent testing will be undertaken ai anolher laboratory, lor the reporied
mutation{sl, please contact Good Start Genetics to obtain the exact genomic position.
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Methods

Hemuoglebin elactrophoresis for assessment of beta-thalassemia or sickle cell carrier status, detects abnormally migrating
hemoglobins and the relative amount of A2 hemaoglobin [%A2]). The coeffleient of variation (CV] for the precision of %AZ
determination iz £2.8%. Variant hemoglobing are detected when their migration pattern is distinct fram that of nermal
hemoglobin [HbA; some variants overlap and cannot be readily differentiated). All hemoglobin results should be interpreted in
conjunction with hematological information [in particular, patients with low mean corpuscular volume [MCV], low mean
corpuscular hamoglobin [MCH] and low hemeglohin levels may warrant additional evatuation even when hemaoglobin
electropharesis results are hormall. Samples suspecled Lo be positive for HbS will be assessed by a chemical precipitation
assay for confirmation. Other suspected variants should be confirmed by melecular genetic testing for reproductive testing
purposes {e.g. prenatal diagnasis or preimptantation genetic diagnesis).

Tay-5achs enzyme analysis determines the level of total hexosaminidase and the percentage of hexosaminidase A [%HaxAlL A
small percentage of carriers («0.5%) may exhibit normal hexgsaminidase A activity and will not be detected by enzyme
analysis alone. In addition, patients with the AB variant will not be detected by this assay.

Tay-3achs analysis may datect the presence of pseudodeficiancy variants and B1 mutations. Peseudodeficiency variants cause
a alse pasitive result on HexA enzyme analysis and do not confer a risk [ar Tay-5achs disease. B1 mutalions cause a lalse
negative result on HexA enzyme analysis and do confer a risk for Tay-Sachs disease. DNA analysis detects the two frequent
pseudedeficiency varianis [R247W and R249W) and the known B1 mutations [R178H, R178C, R178L, D258H].

Genomic ONA is isolated and quantified using standard, high purity methods and subsequently analyzed by ane or mare of the following
processes, depenging on the tests ordered,

* Next-generation sequencing INES): Exons, selected intranic regions, and the 2 bp canserved accepter / donor splice sites are selectively
amplificd and subsequently scquenced on a next-generation DNA sequencing platform. The resulting reads are integrated to define genotypes
within the amplified regions and compared to human reference gename hg18 to identily variants. Mutations that fall in law coverage or
challenging regions [such as SMPD1 exan 1) and certain deletians, insertions or indels may nat be assessed by NGS. In addition, certain novel
mutations in CFTR exon 10 {legacy name, exon %] may not be detected,

» Allele-specific primer extension [ASPE]: 356 class 1 variants net amenable to NGS analysis are amplitied by PER using gene-specitic
primars, The resulting PGR fragments are cither fluorescently lobeled or subscguently used inonc or more reactions with fluoroscontiy
labeled nucleotides. The products of the PCR, OLA or ASPE reactions are then measured by capillary electrophoresis.

 Sanger sequencing is used ta assess some rapetitive genomic regions [e.g.. CFTR polyT) and for canfirmation of some mutations found by
KNGS,

= Multiplex ligation-dependent probe amplification {MLPA): Paired olignnucleotides are hybridized to the target of interest, as well as other
genomic regions for normalization of the data. Atter hybridization, adjacent aligonucleotides are ligated together. PCR amplification of the
ligated oligonucleotides is followed by capillary electrophoresis to determine the presence or absenec of coch target scgucnce.

+ Triplet repeat detection: This technigue involves PCR with fiucrescantly labeied primers. followed by capillary electrophoresis. Based on
internal validation data. sizing accuracy is expected ta be + 1 far CBG repeat alleles & 70 and + 3 for LBG repeat alleles » 70. Positive results
are confirmed by Seuthern blot analysis at Good Start Genetics or in some instances ARUP Laboratories, 500 Chipeta Way, Salt Lake City, UT
84108-1221; phonc number (800) 242-2787.

Non-DNA based methods are performed as described below.

» Capillary electrophoresis is used to separate hemoglobin fractions directly tram whele blood based on chargs and mass. Potential beta-
thalassornia carriers arc identified based on clovation of the A2 hemoglobin fractien. The HbS allele and other variant hemoglobins arc
detected by abnormal migration patterns. Suspected HbS carriers identified by the capillary elecirophoresis method are confirmed using a
standard qualitative solubility assay. Some samples referred tor beta-thalassemia £ sickle cell disease evaluation may be tested at either
Maya Clinic, Department of Laboratory Medicine and Pathology, 200 First 5t. 5W, Rochester, MN 5590%; phene nurnber (800) 533-1710 or
ARUP Lahoratories, 500 Chipeta Way, Salt Lake City, UT B4108-1221; phone nurber [800) 242-2787.

* Enzyme analysis is used to determine the percent hexosarrinidase A activity in white blood cefls. Testing is performed at the Mayo Clinie,
Department af Laboratory Medicine and Patholagy, 200 First St. SW, Rochester, MN 55905; phone number [800) 533-1710 or at Baylor Callege
of Medicine, Medical Genetics Laboratories, 2450 Holcornbe, Grand Blvd,, Houston, TX 77021-2024; phane number ($00] 411-4343,
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July 2611,
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= ACMG practice guidelines: Carrier screening in individuals of Ashkenazi Jewish descent. Gross et al., Genetics In Medicing, Vol. 10, Na. 1,
January 2008,
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descent. Obstetrics& Gynecology, Val. 114, No. 4, October 2007,

+ ACOG committee opinion: Genetic screening for hemoglobinopathies. International Journal of Gynecology & Dbstetrics, Vol. 74, No. 3.
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+ Joint SOBC-CCMB clinical practice guideline: Carrier screening for thalassemia and hernoglobinopathies in Canada. Langlois et al., Journal
of Obstetrics and Bynaecology Canada, Vol. 30, No. 10, Pages 750-%59, October 2008,

Hemaoglobinopathies

= Significant haemoglabinopathies: guidelines far screening and diagnosis. Ryan et al., British Journal of Heematalogy, Vol 149, No. 1, Aprit
2010.

Selected Ashkenazi Jewish disorders

# Experience with carrier screening and prenétal diggnosis for 14 Ashkenazi Jewish genetic diseases, Scott et al., Human Mutation, vol. 31,
Pages 1240-1250, 2010.

« Mutations in TMEM214 perturb ciliogenesis and cause Joubert, Meckel and related syndromes. Valente et al.. Nature Gencetics, Vol. 42, No.
7, July 20110

+ ABCCE mutation allele frequeney in the Ashkenazi Jewish population and risk of focal hyperinsulinemic hypoglyeermia. Glaser et al, Genetics
In Medicing, Vol, 13, Ng, 1%, Pages B91-8%4, Octobier 2011,

= Founder Fukutin mutation causes Walker-Warburg syndrome in four Ashkenazi Jewish families. Chang et al., Prenatal Diagnosis, Vol. 29,
No. &, Pages: 560-549. dai:10.1002/pd.2238, 2009 June

Technical& General

» Additional references and disorder-specitic information can be tound on the Good Start Genetics website (www.goodstartgenetics.com).

* HG¥S nomenclature reterence: http:/Awww. hgvs org/mutnomenf (as ot 20111

= A novel next-generation DNA sequencing test tor detection of disease mutations in carrier and attected individuals. Porreca et al., Fertility
and Steritity, Vol. 96, No. 3, Poge 560, 2011,

Disclaimer

These tests were developed and their performance characteristics determmined by Good Start Genatics™, Inc. They have not bean cleared or
approved by the U.5. Food and Drug Administration. However, the laheratory is regulated under the Clinical Labaratary Improvement
Amendments [CLIAI as qualitied to pertorm high complexity clinical testing and the tests have been analytically validated in accordance with
CLIA standards.

These tests analyze only mutations determined to be pathogenic by Good Start Genetics, Inc., hence 2 negative resulk dogs not rule out the
possibility that an individual carries a pathogenic mutation,

Although this testing ic highly aceurate, false pasitive or negative diagnostic errars may aceur due to ene or more of the fellowing: sample
mix-up or misidentification, bleod tranzfusion, buna marrow transplantation, technicat errors, sample aging/degradation, interfering
substances or conditions or genetic variants that interfere with one ar mare of the analyses. False negative results for beta-thalassemia may
occur f HbAZ is decreased duc ta iran deficiency onemia, reduced production or availability of alpha-globin, and delta-globin mutations. The
ehemical assay far HbS confirmation may give false positive results in patients with erthyroeytosis (alevated hematocrit, hyperglobinernia
[elevated Ig6i or pretein], extrime leukocytosis [highly etevated Leukecyte numbers], or hyperlipidemia. False positive results are also
possible when exireme aremia is present or in patients with certain hemoglobin variants [HhC-Harlem).

Residual risk valyes are inferred trom published carrier trequencies, mutation detection rates, and mutation types per gene, in individuals of
self-daclared ethnicity. They are provided enly as a guide for assessing approximate risk given a negative result, and values will vary based on
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the exact ethnic background of an individual. This report docs not represcent medical advice but should be interpreted by a genctic counselor,
medical genaticist or physician skilled in genetic result interpretation and the relevant medical Literature.

Number of Variants Tested, by Dlssase

The fallawing table lists the number of variants being analyzed as of September 13, 2013, and is subject ta change. Please contact Goad

Start Genetics it additional informatien is neaded,

Disease Name Gene Hame Humber of Vartants Diseass Name Gene Name Wumber of Varlants
Tacted Trctad
Alpliu-Thdlussemiu HBAI, HBAZ 10 Jouberl Synd rome 2 TMEMZd 1
Bata- thalassemia / Sigkde Cell Disease HEE %od and Hb varlants Maple Byrup Urine Oiseass 1ype IA BCKOHA [l
Bloom's Syndremc e 31* Maple Syrup Urine Discaze Type 18 OCKDHB 21+
Canavan Disease ASEA GE* Mucolipidosit Type [V MCOLNT 9+
Cystic Fibrosis CETR fa0* Namalina Myopathy NER 1
Dihydralippamide Dehydragenase Deficiency oiLo a* Micmann-Pick Discase Type A/B SMPOT 454
Farnillsl Dysautonamla HEKAF Fad Hpinal Muscular Atroply SMNT COpy numbey
Familizl Hyparinsnlinism Adui it | Ty finchs Tissasa HEXA 73
Tanconi Anemia Group © FANCC 26% Usher Syndrome Type I PCOMIS 16+
Fragile X Syndrome FMHT 2OQ repeat si2e Usher Byndrame [ype |l CLRNI i
Gaucher Ciscasc GOA 19 Wallcer-Warburg Syndrome FKTN 1
Clycogen Storaye Gisesgse Type 1a Gart [T
* naval truneating maitations may also ba datectad
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