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Rasults Summary No mutations detected; test values in normal range. See Results Interpretation on the fallawing
pagels) Tor lest values and residual risk informalian.

i

Tests Ordered
Carricr Reduced Rizk
Cystic Fibrosis {CF) O
Spinal Muscular Atrophy [SMA] a X
Patient Specimen Physician
Narne; Donor 5100 G656 Specimen #: PAT132023 Marme; Larraineg Bonner, MO
Date of Birth: 09.1 987 Date Collected: 03/24/2015 GSG Account #: SBCX0ICA
Gender: Male Date Received: 03/27/2015 Address; The Sperm Bank of California
Race / Ethnicity: Iranian Epecimen Type: Bload 2115 Milvia Street
MRN: Ordering Site: Berkeley CA 24704

Parfarming Sile; G56G-M

Electronically signed by:

Stéphanie Hallam, Ph.D., FACMG - - MNicole E. Faulkner, Ph.G., FACMG Thomas E. Mullen, Fh.D., FACMG
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Results Interpretation C 5 !f l/

Cystic Fibrosis [CF): Na mutatinn datected. A negative result reduces, but does not eliminate, the chance that this
individual is a carrieeresuming a negative family history, residual risks are as follows by ethnicity:
Ashkenazi Jewish 1{699 Caucasian 1/420, Hispanic 1/427. African American 1/462, Asian 1/247.

Spinal Muscular Atrophy [SMA]: Twa copies of SMN1 detected. (LK/‘/

This result reduces, but does not eliminate, the chance that this individual is a carrier of SMA. Presuming a negative family
history, residual risks are as follows by elhnicity: Ashkenazi Jewish 1/611, Caucasian 1/B34, Hispanic 1/579, African
American 1/130, Asian 1/804.

This analysis does not differentiate carriers of SMA with two or more copies of the SMNT gene on one chromosome and no
copies on the sther chromosome, from non-carriers with one copy on each chromosome. Additionally, carriers of small
intragenic changes are not detected. Approximately 2% of patiants with SMA have de novo mutations [new mutationis in the

gerrnline that are not detected on blood analysis] ; this assay does not detect germline mosaicism for SMNT mutations.

Comments

The results and interpretation in this repert are based on the information previded about the tested individual, and the
currently available informalion regarding the disarder and, when applicable, the sefuence varialions of the genes lesied,

_Individuals are presumed to be asymptomatic \;vith a nayative family history unless otherwise indicated en the test requisition
form. Genetic counseling is a recommended option for all patients undergoing testing. Testing of the reproductive partner
increases the accuracy of Lhe risk assessment, For addilional information about Lhe disorders lested, please contacl Good
Start Genatics™, Ing, [Good Start Genetics).

Next-generation sequencing |or NGS) technology is used to evaluate genetic variants. The variants reported include all
mutations [pathogenic variants] recommended for testing by ACOG/ACMG, those that have been previously determined to be
pathogenic by Good Starl Genslics [the GSG pathagenic mutation set], and those What are commonly assessed and meet our
pathogenicity criteria [G56 class 1 variants). Novel variants, i.e., those not in the GSG pathogenic mutation set, but expected to
bs pathngenic based on the nature of the sequence change, are atso reperted. Benign variants, variants of unknown clinical
significance, variants wilh insufficient published information W adequately asssss the pathagenic nalure ar delerming the

- exact genomic location, and those not reported to be associated with the appropriate pﬁenutype are not included, For the
purposes of this report, the term mutation is used interchangeably with pathogenie variant. Analytic sensitivity and specificity
for the 656G pathogenic mutation set are >99%. For novel variants detected by NG5, the analytic sensitivity and specificity are
=38% and »79%, respectively. NG5 is also used for copy number determination for spinal muscular atrophy; analytic sensitivity
and specificity for detection of the SMN'T exon 7 deletion are »99%.

Man-NGS methedology is utilized for a subset of disorders. In some of these cases only a targeted set of mutations is
genotyped, Targeted analysis [ocuses on Lhose varianls generally accepted Lo be imporlant and pravalent, such as Ashkenazi
Jewish founder mutations. Analytic sensitivity and specificity for fragile X [FMR1 gene| CGG repeat and alpha-thalassemia
[HBA1/2; the common deletions and the Constant Spring mutatian} analyses are »99%. For HBA1/2 deletion assessment
carriers of alpha-thalassemia with three or more copies of the alpha=-globin gene on one chromosome, and ane or no copies

on the other chromoesome may not be detected.

|dentified mutations are reported using HGYS approved cBNA nomenclature, whenever possible, Widely used common names
are put in parenthases, if available. If subsequent testing will be undertaken at another laboratary, for the reportad
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mutation[s), please contact Good Start Genetics 1o obtain the exact genemic position.

Hemoglobin electrephoresis for assessment of beta-thalassemia or sickle cell carrier status, detects abnormally rigrating
hemeoglobins and the relative amsunt of A2 hemaoglobin (%AZ2). The cosfficient of variation [CV] for the precision of $%A2
delerminalion is £2.8%. Varianl hemoglobins are delecled whan their migraticn patlern is distinct frotm thal of normal
hemoglobin (Hb A: some variants overlap and cannot be readily differentiated). All hemoglobin results should be interpreted in
conjunction with hematological infarmation [in particular, patients with low mean corpuscular volume IMCVI, low mean
corpussular hemoglobin (MGHI and Low hemoglokin tevels may warrant additional evalualion even when hemoglobin
electrophoresis results are normall. Samples suspected to be positive for Hb S will be assessed by a chemical precipitation
assay or by Sanger sequencing for confirmatien. Other suspected variants may be assessed using Sanger sequencing.
Hemoglobin variants not already characterized by Sanger sequencing should be confirmed by malecular genetic analysis of
the appropriate globin genes for reproductive testing purposes [e.g. prenatal diagnosis ar preimplantation genetic diagnosis|.

Tay-Sachs enzyme analysis determines the tevel of total hexosaminidase and the percentage of hexvsaminidase A (YeHexAl. A
small percentage of carriers {«0.5%)] may exhibit normal hexazaminidase A activity and will not be detected by enzyme
analysis alane, In addition, palients wilh Lthe AB variant will nol be detecied by this assay.

Tay-Sachs analysis may détect the presence of pseudndeficiancy varianis and B1 mutalions, Pseudedeficiency varianls cause
a false positive result on HexA enzyme analysis and do not confer a risk for Tay-5achs dizease. B1 mutations cause a false
negative result on HexA anzyme analysis and do confer a risk for Tay-5achs disease. DNA analysis detects the two frequent
pseudodeliciency variants IR247W and R249W] and lhe known BT mulations (R178H, R178C, R178L, DZ58H].

Methods

Benormic DNA is isolated and quantitied using standard, high purity metheds and subsequently analyzed by one or more of the tollowing
processes, depending on the tests ordered.

+ Nexi-generation sequencing INGE): Exons, seleeted intronic regiohs, and the 2 bp conserved acceptor / donor splice sites are selectivaly
amplified and subsequently sequenced on a next-generation DNA sequencing platform. The resulting reads are integrated to define genatypes
within the amplitied regions and compared to human reference geneme hg18 to identily variants, Mutations that talt in low coverage or
chaltenging regions (such as SMPD1 exon 1) and certain delctions, insertions or indels may not be assessed by NGS. In addition, certain novel
mutations in CFTR exon 10 {legaey name, exon 9) may not be detected.

+ Targeted NGS Analysis: A targeted NG5 approach is used for detection of the TMEMZ214 ¢.218G=T mutation causing Jeubert syrdrome 2, and
the FKTA £.1167dupA mutation causing Walker-Warburg syndromie. Analytic sensitivity and specificity far these tests are hoth 599%.

= NGS-based copy number determination: The laci of interest as well as a set of contral loci [used for normalization) are selectively amptified
and sequenced on 2 next-generation DNA sequencing platform. The resulting normalized read-count frequencies for each of the loci of
intercst are subscquently utilized to infer copy number.

# Allele-specific primer extension (ASPE): 656 class 1 variants not amenable to NGS analysis arc amplificd by PCR using gene-specific
pritars. Tha resulting PCR fragments are either fluorescently labeled or subsequently used in one or mare reactions with fluorescently
labaled nucleotides. The products af the PCR, OLA or ASPE reactians are then measured by capillary electropharesis.

= Sanger sequencing is usee tn assess same repetitive genomic regions [e.g., CFTR polyTl and for confirmatian of some mutations found by
NGS or capillary electrophoresis. '

* Multiplex ligation~dependent probe amplitication IMLPA]: Paired pligonuclectides are hybridized to the targei of interest, as well as other
genamic regions for normalization of the data. After hybridization, adjacent eligonucicotides are ligated together. PGR amplification of the
ligated aligonuelectides is followed by capillary electrepharesis to determine the presence or absence of each targat sequence. MLPA is also
used far canfirmatian of the spinal muscular atrephy SMN1 exon 7 defetion when detected by N@S.

= Triplet repeat detection: This technigue involves PCR with fluorescently absled primers, followed by capillary electropharesis. Based on
internal validatien data, sizing accuracy is expected to be 11 tor CGG repeat alletes €90 and +3 for GGG repeat alleles =90, Positive results and
tartain negative results may be canfirmed by methylation analysis at Geod Start Beneties or in some instances ARUP Laboratories, 500
Chipeta Way, Salt Lake City, UT 84108-1221; phene number 1800) 242-2787.

MNon-ONA hased methods are performed as described below.
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« Capillary clectrophoresis is used to scparate hemoglobin fractions directly frar whole blood based on charge and mass. Potantial beta-
thalassemia carriers are identifiad based on etevation of the AZ hemoglobin fraction. The Hb 5 allele and other variant hemeglobins are
detected by abnormal migration patterns. Suspected-hemuglobin variant carriers identified by the capillary electropharesis methed are
confirmed using either Sanger sequencing or a standard qualitative solubility assay. Seme samples referred tor beta-thalassemia / sickle cell
disease evaluation may be tested at eithierMayo Clinic, Department of Laboratory Medicine and Pathology, 200 First 5t. SW, Rochestor, MN
55905; phone nurber (800) 533-1710 or ARUP Laborataries. 500 Chipeta Way, Salt Lake City, UT 84108-1221; phone nurmber {800) 242-2787.

 Enzyma analysic is used 1o detarmine the pereent hexesaminidase A activity in white blood eells. Testing is performed at the Maye Clinig,
Department of Laboratury Medicine and Pathology, 200 First &t GW, Rachester, MN 55905; phone number [200] 533-1710 or at Mount Sinai
Genetic Testing Laboratory, 1428 Madison Avenue, Atran Laboratory Building AB 225, New York, NY 10029; phone number 1212) 241-7518,

Referances

Professional Socicty Guidelines .
+ ACOQG guidelines: Update on carricr scrocning for eystic fibrosis. Dbstetrics & Gynceotogy, Vol. 117, No. 4, April 2011,

* ACMB guidelines: Technical standards and guidelines for spinal muscular atraphy testing. Prior et al,, Genetics tn Medicing, Vol 13, Ne. 7,
July 2011.

*+ ACME guidelines: Fragile X syndrome: diagnostie and carrier testing. Shertnan et sl., Genetics In Medicine, Vol. 7, No. 8, October 2005.

* ACMG practice guidclin.cs: Carricr screening in individuals of Ashkenazi Jowish descent. Gross ot al., Genetics In Medicine, Yol 10, No. 1,
January 2008, :

* ACDG committee opinfon: Preconception and prenatal carrier screening for genetic diseases inindividuals of Eastern European Jewish
descent, Obstetrics & Gynecology, Yol. 114, No. &, Uctober 2009, ’

« ACOG committee opinion: Genetic screening tor hemoglobinopathies, International Journat ot Gynecoiogy & Obstetrics, Vol, 74, No. 3,
Scptember 2001,

* taint 50GC-CCMG clinical practice guideline: Garrier sereening for thalassemia and hereglebinopathies in Ganada. Langteis et al., Jaurnal
af Obstetrics and Gynaecolagy Canada, Yol. 30, No. 10, Pages 950-959, October 2008.

Hemaglabinopathies )

+ Significant haemoglebinapathies: guidelines far sereening and diagnosis. Ryan et al., British Journal of Haematslogy, Vol. 149, Ne. 1, April
2010. ’ ‘

Selected Ashkenazi Jewish disorders

» Experience with carrier sereening and prenatal diagnosis tar 16 Ashkenazi Jewish genatic diseases. Scott at al., Human Mutation, Vol. 31.
No. 11, Pages 1240-1250, November 2010,

= Mutations in TMEM214 perturb ciliogenasis and cause Joubert, Meckel and related syndromes. Valente et al., Nature Genetics, Yol. 42, No.
7. Pages 619-625, July 2010

= ABCCH mutation atlele frequency inthe Ashkenazi Jewish population and risk of focal hyperinsulinemic hypegiycemin. Glaser et al., Genetics
in Medieine, Vol. 13, No. 10, Pages 891-894, October 2011

« Founder Fukutin mutation causes Walker-Warburg syndrome in feur Ashkanazi Jewish families. Chang et al., Prenatal Diagnhosis, Vol. 29,
Mo. &, Pages 560-h49, June 2009

Technical & General
= Additianal references and disordsr-gpecific information can be found on the Good Start Genetics website (www.goodstartgenetics.com).
= HBVS nomenclature referance: hitp-/fwww.hgvs_org/mutnornen/ [version 11
* A novel next-generation DNA sequencing test for detection of disease mutatiens in carrier and sffected individuals. Porreca et at., Fartility
and Sterility, Vol, 98, No. 3, Page 560, September 2011,
Disclaimer
These tests were developed and their pertormance charasteristics determined by Good Start Genetics™, Inc. They have not been cleared or
approved by tha W5, Food and Drug Administration. However, the labaratory is regulated under the Clinical Laboratery Improvoment

Amendments [CLIA] as qualified to perfarm high eomplexity clinicat testing and the tests have been analytically validated in aceordance with
CLIA standards. )

These tests anatyze anly mutations determined to be pathogenic by Good Start Genetics, Ine., hence a negative result dows not rule aut the
possibility that an individual carries a pathogenic mutation.
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Although this testing is highly accurate, false positive ¢r negative diagnostic crrars may acour due to ongc or mare of tha following: sample
raix-up or misidentification, blood transfusion, bone marrow transplantatian, techinical arrors, sample aging/degradation, interfering
substances or conditions or genatic variants that interfere with one or more of the analyses. Fatse negative results for beta-thalassemia may
occur it Mb A2 is decreesed due to iren deticiency anemia, reduced praduction or availability of alpha-glokin, and deita-globin mutations, The
chemical assay for Hb S confirmation may give false positiva results in paticnts with erthyrocytosis (clevated hematecrit, hyperglebinemia
[elevated lg or protein], extreme laukoacytosis (highly elevated Leukoceyte numbers), or hyperlipidernia. False positive resulis are alse
possible when extreme anemia is present or in patients with certain hemoglobin variants (Hb C-Harlem).

Residual risk values are infarred from published carrier frequencies, mutatian detection rates, and mutatian types per gene, in individuals of
self-declared ethnicity. They are provided only as a guide for assessing approximate risk given a negative result, and values will vary based on
the cxact ethnic background of an individuad. This repart docs not represont medical advice but should be interpreted by a genetic counselar,
medical geneticist ar phyzician akilled i genetic result interpratation and the relevant medical literatute.

Number of Yariants Tested, hy Bisease

The following tahte lists the number of variants being analyzed on samples received as of August 18, 2014, and is subject to change. Please

contact Good Start Genetics if odditional information is needed.

Dizease Name tune Name Number of Yarkznts Diseans Mame Gene Name Mumber of Varlants
Tactod Testad

Alpha-Thalaszemia HBAL HaAZ |14 Joubert yndrome 2 THEME2 S 1

Heta- | hatassemia / Sickle Cell Urssase HHE A2 and Hb varlanis Mapln Byrop Urine Ulseass type 1A BUKLEA 157

Rloom's Syndroma Bi f1* Mapta Syrip Lring Nissase Type 1R RLKIDHE 1=

Canuvan Disuauy ASPA 44% Bluculipidosis Type IV MCOLNT s

Lystie Flbrosls LHIR LeYT Wemaline Myopathy NEY 1

Dibydralipoamide Defiyd rogenase Deficiency oLo 3 Hicmann-Fick Diseaze Type AFB SMPDT 45*

Tarmilial Dysaulonumia JHBRAF 2 Spinel Mugeutar Arophy SMNE CUPY rumaer

Familial Hyparinsnlinizm ARCCE AH* Tay Sachs Nisaaza HEKA 73

Fanconi Ancmia Graup C FANCC 27" Usher Syndrome Type |5 PCOHIS 16

Fraqile X Syndrome FMET CBG repeat slze Usher Gyndrome [ype B . CLHNY bl

Gauzhar Miseasa (34 1% Walkear Warhurg Syndroma FKTA 1

Clycogen Sloraye Disease Type 1a GaPC A7 . ]

* novel trungating mutetlons may also be detected
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