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Results Summary No mutations detected; test values in normal range. See Results Interpretation on the following
pagels] for lesl values and residual risk informalion,
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Spinat Muscular Atrophy [SMA) n 13
MAY 27 2015
Patient Specimen Physician
MName: Ronor 5126 656G Speciman #:  PAT136392 Name: Larraine Bonner, M}
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Raca [ Ethhicity: Caucasian Specimen Type: Blood 27115 Milvia Street
MRN: Ordering Site: Berkeley CA 24704

Perfarming Site:  G5G-01

Electronically signed by:

D P Newts € Jastlonare Thoncs & el

Stephanie Hallam, Ph.0., FACMB Nicole E, Faulkner, Fh.D., FACMG Thomas E, Mutlen, Ph.D., FACMG
Medical and Labkoratory Director Labaratery and Associate Medical Directar Associate Laboratary Director

Testing Performed at Good Start Genetics, inc., 237 Putnam Avenue, Cambridge, MA 02139 CLIA #: 2202025627

Page T of 5



05/22/2015 10:35 GoodStart Genetics 5108410332 Pg 3/8

£

GOOdStart Patlent Results REpOI’t Patient Name: Donor 5124

Genetics 0| es) 7650845 D.0.B: 1141988

”\-/ 650 Spacimen #:  PAT136892
eel www goadstarigenstles.com

Qrdering Physlclan: Lorraine Bonner, MD

Results Interpretation \/ - A[/

Cystic Fibrosis [CF}: No mutation detected. A negative result reduces, but does not eliminate, the chance that this

individual is a carrier of cystic fibrasis. Presuming 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): Two copies of SMNT detegted. K/O[L/

Thiz 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 otlows by elhnicity: Ashkenazi Jewish 1/611, Caucasian 1/834, Hispanic 1/579, Alrican
American 1/130, Acian 1/804.

This analysis does not differentiate carriers af SMA with two or more topies of the SMN1 gene on ane chromosome and no
copies on the other chromosome, from non-carriers with one copy on each chromaosome. Additionally, carriers of small
intragenic changes are not detected. Approximately 2% of patients with SMA have de novo mutations [new mutations in the

germline that are not detected on blocd analysis| ; this azsay does not detect germline mosaicism for SMN1 mutations.

Cornments

The resulis and interpretation in this report are hased an the information provided about the tested individual, and the
currently available informalion regarding the disorder and, when applicable, the sequence varialions of he genes Llested,
Individuals are presumed to be asymptomatic with a negative family history unless otherwise indicated on the test reguisition
foren. Genetic counseling is a recammended aption for all patients undergoing testing. Testing of the reproductive partner
increases he accuracy of Lthe risk assessment, Far addilional information about Lhe disorders lesled, please contacl Good
Start Genetics™, Inc. (Goad Start Genetics).

Next-generation sequencing lor NGS5 technology is used to evaluate genetic variants. The variants reparted include all
mutations (pathoganic variants] recommended for testing by ACOG/ACMG, those that have been previously determined to be
pathegenic by Good Slarl Genelics {the GSG pathogenic mulalion sel], snd Lthose thal are commaonly assessed and meet our
pathogenicity criteria (656G class 1variants). Novel variants, i.e., those notin the GSG pathogenic mutation set, but expecied to
be pathogenic based on the nature of the sequence change, are alsa reported. Benign variants, variants of unknown clinical
signilicance, varianis wilh insufficient published information to adequately assess Lhe pathogenic nalure ar delerming Lha
exact genomic location, and those not reporied fo be associated with the appropriate phenctype are not included. For the
purposes of this report, the term mutation is used interchangeably with pathogenic variant. Analytic sensitivity and specificity
for the GSG pathogenic mutation cet are =99%. For novel variants detected by NGS, the analytic sensitivity and specificity are
»98% and >79%, respectively. NGS is also used for copy number determination for spinal muscular atrephy; analytic sensitivity
and specificity for detection of the SMN1 exon 7 deletion are »99%.

Non-NGS5 methadology is utitized for a subset of disorders. In some of these cases only a targeted set of mutations is
genolyped, Targeled analysis [ocuses on lhose variants generally accepled Lo be important and prevalent, such as Ashkenazi
Jewish founder mutations. Analytic sensitivity and specificity for fragile X [FMR1 genel £GG repeat and alpha-thalassemia
(HBA1/2; the common deletions and the Constant Spring mutation) analyses are »99%. For HBA1/2 delation assessment
carriers of alpha-thalasaemia with three or more copies of ths alpha-globin gene on one chromosomme, and one or na copies
on the other chromosome may not be detected.

Identified mutations are reported using HGYS approved cDMNA nomenclature, whenever possible. Widely used common names
are put in parantheses, if available. If subsequent testing will ke undertaken at another laboratory, for the reported
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mutation(s], please contact Good Start Genietics to ohtain the exact genemic position.

Hemoglabin electraphoresis for assessment of beta-thalassemia or sickle cell carrier status, deiects abrormalty migrating
hemoglobing and the relative 2maunt of A2 hemaglobin [%AZ). The coefficient of variation {Cv] for the precision of %hAZ
delerminalion is 42.8%. Varianl hemoglobing are detecled when their migration patiern is distingt fram that of hoctmal
hemoglobin [Hi A; some variants overlap and cannot be readily differentiated). All hemoglobin results should be interpreted in
conjunction with hematological information [in particular, patients with law mean corpuscular volume IMCV], low mean
corpuscular hemoglobin (MCH) and law hemaglabin levels may warranl additional evalualion even when hetoglabin
electrophoresis results are normall. Samples suspected te be positive for Hb S will be assessed by a chemical precipitation
assay or by Sanger sequencing for cenfirmation. 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 globin genes for reproductive testing purposes [e.g. prenatal diagnosis or preimplantation genetic diagnosis).

Tay-Sachs enzyme analysis determines the level of total hexosaminidase and the percentage of hexosaminidase A (%HexAl A
smail percentage of carriera {<0.5%] may exhibit normal hexosaminidase A activity and will not be detected by enzyme
analysis alone. In addition, patients wilh Lhe AB variant will nol be detected by this assay.

Tay-Sachs analysis may detect (he prasence of pseudodeliciency variants and B1 mutalions. Pseudodefisiency variants cause
a false positive result on HexA enzyme analysis and do not cenfer a risk for Tay-Sachs disease. B1 mutations cause a false
negative result on HexA enzyme analysis and do confer a risk for Tay-5achs disease. DNA analysis detects the two frequent
pseudedeliciency variants [RZ47W and R249W) and Lhe known B1 mulations [R178H, R178C, R178L, D25BH).

Mathods

Genomic DNA is isolated and quantitied using standard, high purity metbods and subseguently analyzed by ope or mere of the tollowing
processes, depending on the tests ardered.

* Next-generation sequencing (NGS): Exons, selected intranic regions, and the 2 bp conserved acceptor f donor splice sites are satactivaly
amplified and subsequently sequenced on a next-generation ONA sequencing platform. The resulting reads are integrated to define genatypes
within the amplified regions and compared to human reference gename hg18 to identity variants, Mutations that fall in low coverage or
chatlenging regions (such as SMPD1 axon 1) and certain deletions, insertions or indels may not be assessed by NGS. In addition, certain novel
mutations in CFTR exon 10 (legaey name, exen 9] may not be detected.

+ Targeted NGBS Analysis: A targeted NGS approach is used for detection of the TMEM214 ¢.218G>T mutation causing Joubert syndrome 2, the
FKTN c.1147dupA mutation causing Watker-Warburg syndrome, and the NEB delExan55 mutation causing Nemaline Mycpathy. Analytic
sansitivity and specificity tor these tests are bath »%9%.

« N§5-hased copy number determiration: The loci of interest as well as a set of control loci fused for normalization) are selectively amplitied
and sequericod on a pext-generation BNA sequencing platforms. The resulting normalized read-count frequencies far cach of the loci of
interest are subsaquently utilized to infer copy number.

» Allale-specific primer extension JASPEL: BSB class 1 variants not amenable to NGS anaiysis are amplified by PCR using gene-specific
prirners. The resulting PCR fragments are aither fluarescently labeled or subsequently used in one or mare reactions with fluorescently
labeled nucleatides, The preducts of the PCR, OLA or ASPE reactions are then measured by capillary electrophoresis,

« Sanger sequencing is used to assess somie repetitive genomic regions (e.q., SFTR polyT) and tor contirmation of some mutations found by
NS or capillary clectraphoresis.

« Multiplex ligation-dopendent probe amplification [MLPAJ: Paired oligonucleotides are hybridized te the target of intercst, as well as other
genamic regions far normalization of the data. After hybridization, adjacent sliganuclectides are ligated tagether. PCR amplification of the
ligated aligonuclestides is follawed by capillary electrophoresis to determine the presence ar absence of each target seguence. MLPA is alsa
wsed or contirmation of the spinal muscular atrophy SMN1 exan 7 deletion when detected by NGS.

» Tripiet repeat detection: This technigue involves PCR with fluorescently labeled primers, followed by capillary electrophoresis. Based on
internal validation data, sizing accuracy is expected to be +1 for CBG repeat allales £90 and 33 for CGG repeat alleles 90, Positive rasults and
cartain negative results may he confirmed by methylation analysis at Good Start Senatirs or in seme instances ARUP Labarataries, 500

Chipeta Way, Salt Lake City, UT 84108-1227; phone number (800} 242-2787,
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Mon-DNA basca metheds are performed as doscribed below.

« Capillary clectropheresis is used to separate hemaglobin fractions dircetly from whele biood bascd on charge and mass. Paotential bota-
thalagsemia carriers are identified based an elevation of the A2 hemaglobin fraction, The Hb 5 aliele and other variant hemnoglabins are
detected by abnormal migration patterns. Suspected hemoglobin variant carriers identified by the capillary electrophoresis method are
contirmed using either Sanger sequencing or & standard qualitative sclubility assay. Some samples referred for bata-thalassemia f sickle cell
disease evaluation may ke tosted at either Mayo Clinic, Department of Laboratory Medicing and Pathelogy, 200 First 5t. SW, Rochester, MN
55905; phane nurnber (800) 533-1710 ar ARUP Labaratories, 509 Chipeta Way, Salt Lake City, UT 84108-1221; phone number {800) 242-2787.

« Enzyme analysis is used to detarmine the percent hexesaminidage A activity in white bload cells. Testing is performed at the Mayo Clinic,
Department of Laboratory Medicine and Pathology, 200 First St. SW, Rachester, MN 55908; phane number [800] 633-1710 or at Maunt Sinai
{enetic Testing Laberatory, 1428 Madison Avenue, Atran Laboratory Building AB 225, New York, NY 10029; phone number 1212] 241-7518,
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Disclaimer
These tests were developed and their pertarmance characteristics determined by Goog Start Genetics™, Inc, They have not been cleared or
approved by the U.5. Food and Drug Administration. However, the laboratory is regulated under the Clinical Labaratory Imprevemaent

Amencmants {CLIA) as qualified to perfarn high eomplexity clinical tasting and the tests have been analytically validated in aceordance with
CLIA standards.

These tests analyze anty mutations determined to be pathogenic by Goad Start Genetics, Inc., hence a negative result does not rule out the
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possibility that an individual carries a pathogenic mutation.

Although this testing is highly ascurate, false positive ar negative dingnostic errars may occur due to one or more of the fellowing: sample
rix-up o rmisidentification, blood transfusion, bone marrow transplantation, technical errors, sample aging/degradation, interfering
substances ar conditions ar genetic variants that interfere with one or more of the analyses. False negative results for beta-thalassemia may
oceur it Hh A2 is decreased due to iren deficiency anemia, reduced production or availability of alpha-glebin, and delta-glebin mutations. The
cherical assay for Hb S confirmation may give false pasitive results in paticnts with erthyrocytosie (clevated hematocrit, hyperglobinemiz
(alevated IgE or pratein], extreme leukacytosis (highly elevated Leukoeyte numbers), or hyperlipidernia. False positive recults are alse
possible when extreme anemia is present or in patients with certain hemoglobin variants (Hb C-Harlem).

Residual risk values are inferred from published carrier frequencies, mutation detection rates, and mutaticn 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 an
the exact ethnic background of an individual. This report does not represent medical advice but shoutd be interpreted by a genctic ceunsclor,
medical genaticist ar physician skitled in genetic result interpretation and the relevant medical literature.

Number of Varianis Tested, by Disease

The foltowing table 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 it additional information is needed.

Disgase Hame Gopa Name | Number of Yarksnts Dlzenza Kame Bene Hame Mumber of Yarlants
Tasted Testad

Alpha-Thalassemia HOAT, HRA? |10 Joubert Syndrome 2 TMEM214 1

Beta- Lhalassemla / Slckle Cefl Ulsease HEE Hohd and Hb varlghts Maple Syrup Uelnge Dyseass 1ype 1A HUKDHA 1%

Rloom's Syndroma Al M il Mapla Syrup Uring Diseass Typa 1R AKDHR Fil

Caravan Diseaze ASPA 44* Mucolipidesis Type IV MCOLNT ¢

Cystle Fibrosie CFiIR e Nemaling Myopathy NEH 1

Dikydralipsamide Dehydrogenase Deficiency |68 3 Micmann-Fick Discasc Typc 4B SMP0T L5*

Camilial Dysaulonumin IKBKAP Fa Spinal Musculsr Atrophy ShNT copy number

Familial Hyparinsnlinism ARGESR BE* Tay Sachs [lissasa HFXA 73

Fanconi Ancmia Graup © FANCE 27 Usher Syndrome Type [F PCOM1E 16

Fragile X Syndrome FMRT GG (epeat 576 usner Syndrofes (ype [l CLENT 4T

Gavchar Nivasan 334 1% Walkar Warkurg Syndroma FKTN 1

Clycogen Sloraye Dizease Type 18 GAFT &7

* noveld truncating mutallons may also be detected
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