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Resuifs Summary No mutations detected; test values in normal range. See Results Interpretation on the fallowing
’ © -pEgels) for test values and residual risk informalion.
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Tests Ordered

Carricr Reduced Risk
Cystic Fibrosis [CF) O @=
Spinal Muscular Atrophy [SMA) O x
Patient . Specimen Physician
Name; 5015 Donor GSG Specimen #:  PAT111358 Namas: Larraine Bonner, ML}
Date of Birth: {]9.1 o082 Date Collected: No/i2/2014 GS6G Account #: SBCXD1CA
Gender: Male Date Received: 09/13{2014 Address: The Sperm Bank of Califernia
Race / Ethnicity: Caucasian Specimen Type: Blood 2115 Milvia Street
MRN: Ordering Site: Berkeley CA 94704

Perfarming Site: G56-01
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Stephanie Hallam, Ph.D., FACMG Micole E, Faulkner, Ph.D., FAGMG Thomas E, Mullen, Fh.0., FAGCMS
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Results Interpretation L// L i

Cysti:: Fibrosis {CF]: MNe mutation detected. A negative result reduces, but does not eliminate, the chahce that this
e —— e

individual is a carrier of eystic fibrosis. Presuming a negative family history, residual risks are as follows by ethnicity:
Ashkenazi Jewish 14699, Caucasian 1/420, Hispanic 1/427, Alrican American 1/462, Asian 1/247.

Spinal Muscular Atrophy (SMA]: Wﬁd\/c//{w

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 lollows by elhnicily: Ashkenazi Jewish 1/611, Caucasian 1/834, Hispanic 1/579, Alrican
American 1/130, Asian 1/804. )

Thiz analysis does not differentiate carriers of SMA with twe or more copies of the SMN1 gene on one chromesome and no
copies on the other chromosome, from non-carriers with one copy en each chromesome. Additionally, carriers of small
intragenic chaﬁges are ot detected. Approximately 2% of patients with SMA have de novo mutations {new mutatians in the

germline that are not detected on blood analysis! ; this assay does not detect germline mosaicism for SMN1 mutations.

Comments

The results and interpretation in this report are based on the information previded about the tested individual, and the
currently available infermalion regarding the discrder and, when applicable, the sequence varialiohs of Lhe genes {asted,
Individuals are presumed to be asymptomatic with a negative family history unless otherwise indicated on the test requisition
form. Genetic counseling is a recommended aption for all patienis undergoing testing. Testing of the reproductive partner
increases Llhe accuracy of Lhe risk assessment. For addilional information about Lhe disorders tesied, please canlacl Good
Start Genetics™, Inc. (Good Start Genetics).

Mext-generation segaencing lor NGS] technology is used to evaluate genetic variants. The varianis reported include all
mutations (pathagenic variants} recommended for testing by ACOG/ACMG, those that have heen previously determined ta be
pathogenic by Good Starl Genelics (the GSG palhogenic mulation sell, and those thal are commonly assessed and meel our
pathegenicity criteria (56 class 1 variants). Novel variants, i.e., those not in the 556 pathogenic mutation set, but expected to
ke pathogenic based on the nature of the sequence ehange, are also reported. Benign variants, variants of unknown clinical
signilicance, varianis wilh insufficizrnd published infermation Lo adegualely assess the pathogenic nature ar determine the
exact genomic location, and those not reported to be associated with the appropriate phenotype are not included, For the
purpases of this report, the term rmutation is used interchangeably with pathogenic variant. Analytic sensitivity and specificity
for the GaG pathogenic mutation set are =»99%. For novel variants detected by NGS5, the analytic sensitivity and spocificity are
*28% and »99%, respectively. NG5 is also used for copy number determination for spinal muscular atrophy; analytic sensitivity
and specificity for detection of the SMN1 exan 7 daletion are »99%.

Non«-NGE methadology is utitized for a subset of disorders. In some of these cases only a targetad set of mutations is
genotyped, Targeled analysis [ocuses on those varianls generally accepted lo be imporlant and prevalent, such as Ashkenazi
Jewish founder rutations. Analytic sensitivity and specificity for fragile X [FMR1 gene] CGG repeat and alpha-thalassemia
(HBA1/2; the common deletions and the Canstant Spring mutatinn] analyzes are »$9%. For HBA1/2 deletion assessment
carriers of alpha~-thalassemia with three ar more copies of the alpha-globin gene on one chromosome, and one er no copies
on the other chromosome may not be detected.

identified mutations are reported using HGVS approved cDNA nomenclature, whenever possible, Widely used common names
are put in parentheses, if available. If subsequent testing will be undertaken at another laboratory, for the reported
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mutationis]. please contact Good Start Genetics to abtain the exact genomic position.

Hemnglobin electrophoresis for assessment of beta-thalassemia or sickle cell carrier status, detects abnormally migrating
hemeglobing and the relative ameount of AZ hermoglobin [%AZ2). The coefficient of variation (CV] for the pracision of %AZ
determinalion is 2.8%. Varianl hemoglobing are delecled when Lheir migration patlern is distingt from thal of normal
hemoglobin [Hb A; some variants overlap and cannot be readily differentiated). All hemoglobin results should be interpreted in
conjunctinn with hemmatological information [in particular, patients with low mean corpuscular volume [MCV], low mean
corpuscular hemoglobin (MCH] and low hemaglabin tevels may warranl addilional evaluation even when hemoglakin
electrophoresis results are normal]. Samples suspected to be positive for Hb G will be assessed by a chemical precipitation
assay ar by Sanger sequencing fer confirmaticn. Other suspected variants may be assessed using Sanger sequencing.
Hemoglobin variants not already characterized by Sanger sequencing should be confirmed by molecular genetic analysis of
the appropriate glohin geres for reproductive testing purposes [e.g. prenatal diagnosis or preimplantatien genetic diagnosisi.

Tay-Sachs enzyme analysis determines the leve! of total hexosaminidase and the percentage of hexosaminidase A [%HexA). A
small percentage of carriers (<0.5%| may exhihit normal hexosaminidase A activity and will not be detected by enzyme

anatysis alone, In addition, patients wilh the AB variant will nol be delected by this assay.

Tay-5Sachs analysis may detect the presence of pseudodeliciency varianis and B1 mutalians. Pseudodeficiency varianls cause
a false positive result on HexA enzyme analysis and do not confer a risk for Tay-Sachs disease. B1 mutations cause a false
negative result on HexA enzyme analysis and de confer a risk for Tay-5achs disease. DNA analysis detects the two frequant
pseudodaliciency varianis [R247W and R249w) and Lhe known B1 rulations [R178H, R178C, R178L, D258H].

Methods

Genomic GNA is isolated and quantified using standard, high purify methods and subsequently analyzed by ane or more of the feliowing
processes, depending on the tests ordered.

+ Next-genaration sequencing (NGS): Exang, gelected intronie regions, and the 2 bp conserved acceptor / donor splice sites are selectively
amplified and subsequently sequenced on a next-generation DNA sequencing platfarm. The resulting reads are integrated to define genotypes
within the amplitied regiens 2nd compared to human reference genome hg 18 to identity variants, Mutations that tall in tow coverage or
challenging regions [such as SMPO1 ckon 1) and certain delotions, insertions or indels may not be assessed by NGS. In addition, certain novel
mutations in CFTR exon 10 {legacy name, exon 91 may nat be detected.

*+ Targeted NGS5 Analysia: A targeted NGS appraach is used for detection af the TMEM214 ¢.218G>T mutation causing Joubert syndrome 2, and
the FKTN c.1167dupA mutation causing Walker-Warburg syndrome. Analytic sensitivity and specificity far these tests are both 299%.

= NG5-based copy number determination: The loci of interest as well as a set of control laa |used for narmatization) are EElECti\lely arnpliﬁed
and sequenced on a next-generation DNA sequencing plattorm. The resulting normalized read-count frequencies tor each ot the loci of
interest are subscquently utilized to iﬂfcr capy number.

+ Allelo-specific primer extension [ASPE): B2G class 1 varfants not amenabic to NGS analysis arc amplificd by PCR using gene-specific
primers. The resulting PCR fragmaents are either fluarescently labeled or subsequently used in one or more reactions with flusrescently
labeled nucleotides. The products of the PCR, OLA ar ASPE reactions are then measured by capillary slectropharesis.

= Sanger sequancing is used to assess same repetitive genomic regions [e.g., CFTR polyT) and far canfirmation of seme mutations found by
NG5 or capillery electrophaoresis,

* Multiplex ligation-dependent probe ampliticatian IMLPAJ; Paired oligonuciectides are hybridized to the targst of interest, as weil as other
genomic regions for normalization of the data. After hybridization, adjacent cligenucleotides are ligated together, PGR amplification of the
ligated oligonucleotides is followed by capillary electrophoresis to determine the presence or absence of each target sequence. MLPA is also
used far canfirmatian of the spinal muscular atraphy SMN1 exon 7 deletion when detected by NGS.

= Triplet re;-:eat detection: This technigue involves PCR with flusrescently labeled primers, followed by capillary electrophoresis. Based on
internal validation data, sizing accuracy is expected to be 11 tor CGG repeat alletes 9¢ and 13 for CGE repeat alleles »%0, Positive results and
cartain negative results may be confirmed by Southern blot analysis at Goad Btart Genetics or in same instances ARUP’Lahar‘ataries, 506
Chipeta Way, Salt Lake City, UT 84108-1221; phone number [800 242-2787.

Non-DNA based methods are performed as described below.
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s Capillary clectrophoresis is-.used 1o scparate hemoglobin fractions directly from whole blood based on charge and mass. Potential beta-
thalassemia carriers are identified based on elevation of the A2 hemoglobin fraction. The Hb 5 allele and sther variant hemaglobing are
detected by abnormat migration patterns. Suspected hernoglobin variant carriers identified by the capillary elecirophoresis methed are
confirmed using either Sanger sequencing or a standard qualitative soluhility assay, Same samples reterred for beta-thalassemia / sickle cell
discasc evaluation may be tested at cither Mayeo Clinic, Department o Laboratery Medicine and Pathology, 200 First 51 5W, Rochester, MN
55905; phone number (800) 533-1710 or ARUP Laboratories, 500 Chipeta Way, Salt Lake City, UT B4108-1221; pharne number {800) 242-2787,

* Enzymne analysis is used to deterrnine the percent hexosaminidase A activity it white blood cells. Testing is performed at the Mayo Clinie,
Department of Laboratory Medicine and Patholagy, 200 First St. SW, Rochester, MN 55905; phene number [800] 533-1710 or at Maunt Sinai
Genatic Testing Laboratory, 1428 Madison Avenue, Atran Laboratory Building AB 225, New York, NY 10629; phene number [212) 241-7518.
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Disclaimer

These tests were developed and their performance characteristics determined by Good Start Genetics™, inc. They have not been ¢leared or
aporoved by the U.S. Food and Drug Administration. Howeyer, the laboratory is requlated under the Clinical Laboratory Improvement
Amendments [CLIA] as quaiifi-ed to perfarrn high complexity elinical testing and the tests have been znalytically validated in accordance with
CLIA standards. :

These tests analyze only mutations determined to be pathogenic by Good Start Genetics, Inc., hence a negative result does not rule aut the

possihility that an individual carries a pathogenic mutation,
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Although this testing is highly aczurote, false positive or negative diagnostic errers may nccur dug to one or more of the fellowing: sample
rix-up or misidentification, blood transfusian, bone marrow transplantation, technical errors, sarnple aging/degradation, interfering
substances er conditions or genetic variants that interfere with one or mare of the analyses. False negative results for beta-thzlassemia may
accur it Hb A2 is decreased due to iron deticiency anemia, reduced production or availability of alpha-gtobin, and detta-globin mutations. The
chomical assay far Hb S confirmation may give false positive resuits in paticnts with crthyrocytosis (ctevatad hematocrit, hyperglobinemia
felevated g8 or protein], extreme leukocytesis (highly elevated Leukeeyte numbers], ar hypeslipidemia. False positive results are also
possible wher extremne anernia is present or in patients with certain hemegtobin variants (Hk C-Harlem].

Residual risk values are inferred from published carrier frequencies, mutation detection rates, and mutstian types per gene, in individuals of
self-declared ethnicity. They are provided enly a5 & guide for assessing approximate risk given a negative result, and values will vary based on
the exact ethnic background of an individual. This report does not represent medical advice but should be interpreted by a genetic counselor,
iredical geneticist or physician skilled i genatic resuit interpretation and the relevant medical literature.

Number of Variants Tested, by Disease

The following iahle lists the number af variants being analyzed on samples received as of August 18, 2074, and is subject to change. Please

contact Good Start Genetics if additional information is needed.

Dizaasn Mame Gene Hame Rumhber of ¥arlants Dizzase Name Gene Name Number of Varlsnts
Taxtod Toctad

Alpha-Thalassemia HBAT H042 |10 Joubert Syndreme 2 TMEM214 1

Bela-|helasserta / Slokle Cell Uiseass HBE A2 and Hi varlarits Maple Syrup Urine Dizease lype 3A HURURA 147

Rlonm's Syndraoma Bl M H1* Mznla Syrun Lrine Niceasa Typa R RLKNHR 1=

Cursavin Diseuse ASPA 44t Muvolipidosis Type ¥ MCOLNT 7

Cyste Flbrosis CFIR LGy Nemaling Myopathy NEH 1

Dikydralipearnide Dehydrogenase Dcficienzy (1 0LD 3* Micmann-Pick Discase Typn &/B SMPOT 45%

Camilial Dysaulonormia IKEKAR 2* Spingl Mustular Alrophy SHMNT Lupy number

Familial Hyparinsnuliniam ABUCE ARt Tay Sachs [lisrara HEXA kES

Fanconi Ancmia Grﬂu'p C FANCT 27" Usher Syndrame Type {F PLOHTS 16t

Fraglle X Syndrome FMRT 04 repeat slze Usher Syndrome ype Il CLENT El

tiauchar Nirrars (584 19 Walknr Warkurg Syndroma FKTM 1

Glycogun Slorage Disesse Type 1a GaPt &7

* noyel fruncating rmutations may alsa be detarted
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