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Reduced Risk Table.

No mutations V\}ere detected and/or all values are within normal range(s) for the disorders

Ofant 2)29

tested and listed in the

TESTS ORDERED

Bloom's Syndrome
Canavan Disease -
Cystlc Fibrosis (CF)
Famillal Dysalutonomla

Reduced
Risk

m Gaucher Disease

] Mucglipidosls Type IV
NIemann-Plck Disease Type A/B
4 Spinal Muscular Atrophy (SMA)

Carrier

Carrler Reduced
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NN

Fanconl Anemla Group C Tay-5achs Disease (DNA)

REDUCED RISK TABLE

No mutations wére detected and/or all values are within normal range(s) for the disorders tested and listed in the table.
These results reduce but do not eliminate the chance that this individual is a carrier of one lof the following disorders.
To see specific reference ranges and testing sites, please see methods section below.

Disordar Gahe Ethnleity Resldual Risk
Bloom's Syndrome BILM Ashkenaz! Jewlsh 1710457
Canavan Disease : ASFA Ashkenazl Jewish 1/5489
Cystic Flbrosis CFTR Afrlcan Amerlcan 171201
Ashkenazl Jewlsh 1/1101
Aslan 1/1330
Caucaslan 171201
Hispanic 1/1141
Familial Dysautonomia IKBKAP Ashkenazl Jewlsh 1/6001
Fanconl Anemia Group € FANCC Ashkenazl Jewlsh 1/8901
Gaucher Disease GEBA Ashkenazl jemflsh 17281
Pan-ethnici 1/735
Mucolipldosis Type IV MCOLN1 Ashkenazl Jewlsh 1/3488
Niemann-Pick Dizseaze Type A/B SMFPD1 Ashkenazl jewish 1/4962
Spinal Muscular Atrophy SMN1 Pan-ethnlg Reduced
Two coples of SMN1 detected.
Resldual risk by ethniclty: African Amerlcan 17130, Ashkenazl
Jewlsh 1/611, Aslan 1/806, Caucaslan 1/834, Hispanic 1/579.
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‘ Disordar Gahle Ethnieity Rasldual Risk
IBV"-E'B"" Disease HEXA Pan-ethnic Reduced

DNA analysis: No mutation detected.
Resldual risk by ethniclty: Ashkenazl Jewlsh 1/647, French
Canadlan 1/866, other ethnicities 1/899.

NOTE: Testing for Tay-Sachs disease using both DNA and
enzyme analyses provides the highest sensltivity and
speclficity for detection of Tay-3achs disease carrler status. If
Tay-5achs disease enzyme analysls |s desired, please submit
5-10 ml of blood In an ACD-A {yellow top) tube. Samples for

enzyme analysls must be recelvéd within 24 hours of biood
draw.

Comments

The results and Interpretation in this report are based on the Information provided about the tested llndlvldual and the currently
avallable Information regarding the disorder and, when applicable, the sequence varlations of the genes tested. Individuals are
presumed to be asymptomatic with a negatlve family history uniess otherwise Indicated on the test requisition form. Genetlc
counseling Is a recommended option for all patlents undergolng testing. Testing of the reproductive partner Increases the accuracy
of the risk assessment. For addltional informatlion about the disorders tested, please contact Good Start Genetles™, Inc (Good Start
Genetlcs).

Next-generatlon sequencing (or NG5) technology Is used to evaluate genetic varlants. The varlants 'eported Include all mutatlons
{pathogenic varlants) recommended for testing by ACOG/ACMG, those that have been previously determlned to be pathogenic by
Good Etart Genetlcs (the GSG pathagenlc mutatlon set), and those that are commonly assessed and meet our pathogenicity criterla
(G5G class 1 varlants). Novel varlants, l.e., those not In the GSG pathogenlc mutation set, but expected to be pathogenic based on
the nature of the sequence change, are also reported. Benlgn variants, variants of unknown clinical slgnlﬂcance, varlants with
insufficlent published Informatlon to adequately assess the pathogenic nature or determine the exact genomic locatlon, and those
not reported to be assoclated with the appropriate phenctype are not Included. For the purposes of Jthits report, the term mutation Is
used Interchangeably with pathogenlc varlant. Analytic sensitivity and specHicity for the G&G pathogenic. mutation set are »99%.
For novel varlants detected by NG, the analytic sensitivity and specificity are »98% and »99%, respectively.

NGS5 Is also used for copy number determination for spinal muscular atrophy (SMA); analytic sensltl\;llty and specificity for detection
of the SMN1 exon 7 deletlon are »93%. SMA analysls does not dlfferentlate carriers with two or more coples of the SMN1 gene on
one chromosome and no coples on the octher chromosome, from non-carrlers with one copy on each chromosome. Additionally,
carrlers of small Intragenic changes are not detected, Approximately 2% of patients with SMA have de novo mutatlons (new
mutations in the germiine that are not detected on biood analysls); this assay does not detect germllne mosaicism for SMN1
mutatlons. .

Targeted NGS or non-NGS methodology Is utllized for a subset of disorders. In these cases, only a tqrgeted mutatlon or set of
mutatlons Is assessed with a focus on those varlants generally accepted to be important and prevalent, such as founder mutations
In specific ethnlc groups. Fraglle X (FMR1 gene) analysls consists of assessment for the number of GGG repeats present; methylation
analysls may also be completed when Indlcated. Alpha-thalassemla (HBA1/2 gene) analysls evaluates the common deletlons and the
Constant Spring mutatlon. For HBA1/2 deletlon assessment, carrlers of alpha-thalassemla with three or more coples of the alpha-
globln gene on:one chromosome, and one or no coples on the other chromosome may not be detected. Analytic sensltivity and
speclficity for these assays are »98%. All DNA results far alpha-thalassemla should be Interpreted In conjunction with a Complete
Blood Count {CBC). Hemoglobin electrophoresis and evaluation for anemla may also be warranted.

Identifled mutatlons are reported using HGVS approved cDNA nomenclature, whenever possible. Widely used common names are
put In parentheses, If avallable. If subsequent testing will be undertaken at ancther laboratory for the reported mutation(s), please
contact Good Start Genetlcs to obtaln the exact genomlc position,

Hemogloblin electrophoresis for assessment of beta-thalassemia or slckle cell carrler status detects abnormally migrating
hemogloblins and the relative amount of A2 hemoglobin {%A2). The coefflclent of variation {CV) for the precision of %A2
determination Is =2.8%. Varlant hemoglobins are detected when thelr migration pattern Is distinct from that of normal hemoglobin
{Hb A; some varlants overlap and cannot be readlly differentlated). All hemoglcbln results should I:;eI Interpreted In conjunctlon with
hematological Information [In partlcular, patlents with low mean corpuscular volume {(MCV}, low mean corpuscular hemoglobin
(MCH) and low hemoglobin levels may warrant addltional evaluation even when hemoglobin electrophoresis results are normai].
Samples suspected to be posltive for Hb-S will be assessed by a chemical. precipltation assay or by Sanger sequencing for
conflrmatlon. Other suspected varlants may be assessed using Sanger sequencing, or a second sample separation methodelogy.
Hemoglobln varlants not already characterized by Sanger sequencing should be confirmed by molecular genetic analysis of the
approprlate globln genes for reproductive testing purposes {e.g. prenatal diagnosls or preimplantation genetic diagnosls).

Testing Performed at Good Start Genetlcs, Inc., 237 Putnam Avenue, Cambridge, MA 02132 ‘ . CLIA #:22D2025627
Emall: solutions@gsgenetics.com
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Tay-Sachs enzyhe analysls determines the level of total hexosaminidase and the pefcentage of hexosaminidase A (%HexA). A small
percentage of carrlers («0.5%) may exhibit normal hexosaminldase A activity and wlll not be detected by enzyme analysis alone, In
additlon, patlents with the AB varlant will not be detected by this assay.

Tay-Sachs analysis may detect the presence of pseudodeficlency varlants and B1 mutatlons. Pseudodeficlency varlants cause a false
positive result on HexA enzyme analysls and do not confer a risk for Tay-3achs disease, B1 mutations cause a false negative result
on HexA enzyme analysls and do confer a risk for Tay-Sachs disease. DNA analysls detects the two flequent pseudodeflclency
varlants (R247W and R249W) and the known B1 mutations (R178H, R178C, R178L, D258H).

Methods

Genomic DNA Is isolated and quantified using standard, high purity methods and subsequently analyzed by one or more of the
following processes, depending on the tests ordered. ‘

Next-generatlon sequencing (NGS): Exons, selected Intronic reglons, and the 2 bp conserved acceptor / donor splice sites are
selectively amplifled and subsequently sequenced on a next-generation DNA sequencing platform) The resulting reads are
Integrated to define genotypes within the amplifled reglons and compared to human reference gerimme hgl8 to Identify
varlants. Large deletlons and duplications in the CFTR gene are also assessed by NGS, Mutatlons that fall In low coverage or
challenging reglons (such as SMPD1 exon 1) and certaln deletlons, Insertions or indels may not be assessed by NGS, In additlon,
certaln novel mutatlons in CFTR exon 10 {(legacy name, exon 9) may not be detected.

* Targeted NGS Analysls: A targeted NGS approach Is used for detection of the TMEM216 c.2 18G>T mutation causing Joubert
syndrome 2, the FKTN ¢.1167dupA mutation causing Walker-Warburg syndrome, and the NEB delExon55 mutation causing
Nemaline Myopathy. Analytic sensltivity and specificity for these tests are both =99%.

NG5-based copy number determinatlon: The Iocl of Interest as well as a set of contral locl (used for normallzation) are selectively
amplifled and sequenced on a next-generation DNA sequencing platform. The resulting normalized read-count frequencles for
each of the locl of Interest are subsequently utlllzed to Infer Copy number, |

* Allelesspecific primer extenslon (ASPE): GSG class 1 varlants not amenable to NG5 analysls are amplified by PCR using gene-
speclflc primers. The resulting PCR fragments are elther fluorescently labeled or subsequently used In one or more reactions
with fluorescently labeled nuclectides. The products of the PCR, OLA or ASPE reactions are then méasured by caplilary
electrophoresis. |

* Sanger sequencing Is used to assess some repetitive genomic reglons (e.g., CFTR polyT) and for confirmation of some mutations
found by NGS or capllifary electrophoresis. !

* Multlplex ligation-dependent probe amplification (MLPA): Palred oligonuclectides are hybridlzed to the target of interest, as well
as cther genomlc regions for normallzation of the data. After hybridization, adjacent oligonucleotldes are ligated together. FCR
amplification of the ligated ollgonuclectides Is followed by captllary electrophoresis to determine the presence or absence of
each target sequence. MLFA Is also used for confirmation of the spinal muscular atrophy SMN1 exan 7 deletlon and for
conflrmation of large deletions and duplications in the CFTR gene when detected by NGS. If a sample has a deletlon on one
chromosome and an Identical duplicatlon an the opposite chromosome, this analysls will not be ab{e to Identify this deletlon and
duplication In the sample, i

» Triplet repeat detection: This technique Involves PCR with fi uorescently labeled primers, followed by caplllary electrophoresis.
Based on internal valldation data, slzing accuracy Is expected to be 1 for CGG repeat alleles =90 and +3 for CGG repeat alleles
=90. If the two CGG repeats lIsted are the same, this may Indicate that both alleles are the same slze, or that one allele Is the
reported slze and the other allele Is too small to be detected by this analysls. Reference ranges: normal: <45 CGG repeats,
Intermedlate: 45-54 CGG repeats, premutation: 55-200 CGG repeats, full mutation: =200 CGG repeats. When Indicated, certain
positive and negative results may be confirmed by methylation analysls at ARUP Laboratories, 500‘ Chipeta Way, Salt Lake City,
UT 84108-1221; phone number (800) 242.2787.

|
Non-DNA based methods are performed as described below, !
H |
- Caplilary electrophoresls Is used to separate hemoglobln fractions directly from whole blood basedion charge and mass.
Potentlal beta-thalassemla carrlers are Identified based on elevation of the A2 hemoglobln fraction, The Hb S allele and certaln
other varlant hemogloblns are detected by abnormal migration patterns. Suspected hemaoglobln varlant carriers identifled by the
caplllary electrophoresis method are confirmed using elther Sanger sequencing or a standard qualltative solubllity assay. If the
sample orlginated In New York state, beta-thalassemia { sickle cell disease evaluation Is performed at ARUP Laboratorles, 500
Chipeta Way, Salt Lake City, UT 84108-1221; phone number (B0O0) 242-2787 (reference ranges: HbjA: 95.0-97.9%, Hb A2: 2.0-
3.5%, Hb F: 0.0-2.1%). For all other samples, testing Is performed at Good Start Genetics (referenu;a ranges: Hb A: 96.,5-98.4%,
Hb A2: 2.0-3.2%, Hb F: 0.0-1.8%). i
+ Enzyme analysls Is used to determine the percent hexosaminidase A actlvity In white blood cells, For samples recelved at Good
Start Genetics on or before August 23, 2017, testing Is performed at Mount Sinal Genomics, Inc DB{\ Semad, 1428 Madison
Avenue, Atran:Laboratory Bullding AB 225, New York, NY 10029; phone number {212) 241-7518 (reference ranges! normal: 55,0-
72.0%, Indeterminate: 50.0-54.9%, carrler: «50.0%). For samples recelved at Good Start Genetlcs pn or after August 24, 2017,
testing Is performed at the Mayo Clinic, Department of Laboratory Medlcine and Pathology, 200 First 5t. SW, Rochester, MN
55905; phone number (BOD) 533-1710 (reference ranges: normal: 63-75%, Indetermlnate: 58-62%, carrler: 20-57%).
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Disclaimer

These tests were developed and thelr performance characteristics determined by Good Start Genetlcs™, Inc. They have not been
cleared or approved by the U.5. Food and Drug Administration. However, the laboratory Is regulated under the Cilnical Laboratory
Improvement Amendments (CLIA) as qualifled to perform high complexity clinical testing and the tests have been analytlcally

valldated in accordance with CLIA standards.

These tests analyze only mutatlons determined to be pathogenic by Good Start Genetles™, Inc., Hence a negative result does not
rule out the possibility that an individual carries a pathogenic mutation, .

Although this testing Is highly accurate, false posltive or negative dlagnostic errors may occur. Possible causes Include but are not
limlted to: sample mix-up or misidentlfication, biood transfusion, bone marrow transplantation, technical errors, sample
aglng/degradation, Interfering substances, condltions or genetic variants that Interfere with one or more of the analyses. False
negatlve results for beta-thalassemla may occur If Hb A2'ls decreased due to Iron deficlency anemla, reduced production or
avallablilty of alpha-glabin, and delta-globln mutations. The chemical assay for Hb S conflrmation may|glve false positive results in
patients with erthyracytosis (elevated hematocrlit), hyperglobinemia {elevated IgG or proteln), extreme leukocytosls (highly elevated
leukocyte numbers), ar hyperlipidemia. False positive results are also possible when extreme anemia Is present or In patlents with
certaln hemoglobin varlants (Hb C-Harlem).

Resldual risk values are inferred from published carrler frequencies, mutation detectlon rates, and mutation types per gene, In
Indlviduals of self-declared ethnicity. They are provided only as a gulde for assessing approximate risk;given a negative result, and
values wlli vary based on the exact ethnic background of an Indlvidual. This report does not represent medical advice but should be
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Interpreted by a genetlc counselor, medical geneticist or physiclan skilled In genetlc result Interpretation and the relevant medical
literature,
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