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Patient Age/Sex: 38years Female

Speci nen Col | ected: 14-Mar-22 14: 03

Genetic Carrier Screen 3 Disord |Received: 14-Mar-22 14:03 Report/ Verified: 16-Mar-22 12:53
w Rf | x

Procedure Resul t Units Ref erence | nterval

FRAG X Speci nen Whol e Bl ood

Fragile X Allele 1 30 CGG repeat s

Fragile X Allele 2 29 CGG repeat s

Fragile X Methylation Not Applicable

Pattern

Fragile X See Note fit

Interpretation
Cystic Fibrosis,AlleleNegative

1

Cystic Fibrosis,AlleleNegative

2

Cystic Fibrosis 5T Not Applicable
Vari ant
CF Expanded Vari ant 0 variants f2i2

Panel Interp

SMA Copy Number, Whol e Bl ood
Speci nmen

SMA Copy Number, No

Synpt ons

SMA Copy Number, SMN1 2 copi es

Copi es

SMA Copy Number, SMN2 1 copy

Copi es

SMA Copy Number, Li nked Not Present
Vari ant
SMA Copy Nunber, I nt See Note f3is

Resul t

Foot not e

f1:

f2:

Fragile X Interpretation

This individual has two FMRL alleles with CGG sizes in the nornal range; therefore, she is predicted to
be neither affected with, nor a carrier of, fragile X syndronme (FXS). This test does not detect rare FMRL
variants causing |l ess than 1% of FXS.

This result has been revi ewed and approved by Rong Mao, M D.
CF Expanded Variant Panel Interp

None of the cystic fibrosis (CF) variants tested were detected. The follow ng table can be used to
determ ne the reduction in carrier risk. This table does not apply to individuals with a positive famly
hi story who require Bayesian analysis for accurate risk assessnent.

Vari ant Carrier
Detection Carrier Risk Ri sk After
Et hnicity Rat e Bef ore Test Negati ve Test
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Result Foot note

f2: CF Expanded Variant Panel |nterp
African Anmerican 78% 1in 61 1in 275
Ashkenazi Jewi sh 96% 1in 24 1in 575
Asi an Anerican 55% 1in 94 1in 210
Caucasi an 92% 1in 25 1in 300
Hi spani c Anerican 80% 1in 58 1in 285

Speci men: \Whol e Bl ood

Synpt ons: No
Family History: No

This result has been revi ewed and approved by Rong Mao, MD.
f3: SMA Copy Nunmber, Int

Indication for testing: Carrier screening for spinal nuscul ar atrophy (SMA).
Resul t:

SWN1 gene copies: 2

SMN2 gene copies: 1 copy

Li nked variant: not detected

Interpretation: Two copies of the SWNL gene were detected by nultiplex |igation-dependent probe
anplification (MPA); therefore, this individual's risk to be a carrier of spinal nuscular atrophy (SM)
is reduced. See the table below for the ethnicity-specific post-test risk to be a carrier of SMA
Bayesi an anal ysis is necessary to determine carrier risk for those with a positive famly history. To
review test |limtations, see the background information in this report.

Et hnicity Carrier Risk Det ecti on Carrier Risk
Bef ore Test(2) Rat e( 1) After Test(1)

Afr Anerican 1in 72 90 percent 1in 375

Ash Jewi sh 1in 67 93 percent 1in 918

Asi an 1in 59 93 percent 1 in 907

Caucasi an 1in 47 95 percent 1in 921

Hi spani c 1in 68 93 percent 1 in 906

Ref er ences:

(1) Feng, Yanming et al. The next generation of popul ati on-based spinal nuscul ar atrophy carrier

screeni ng: conprehensive pan-ethnic SMN1 copy- nunber and sequence vari ant anal ysis by massively parallel
sequenci ng. Gen Med 2017; 19; 936-44.

(2) Sugarman, Elaine et al. Pan-ethnic carrier screening and prenatal diagnosis for spinal nuscul ar
atrophy: clinical |aboratory analysis of >72400 speci mens. Eur J Hum Gen 2012; 20; 27-32.

This result has been revi ewed and approved by Rong Mao, MD.

Test Information

il: Fragile X Interpretation
BACKGROUND | NFORMATI ON: Fragile X (FMRL) with Reflex to

Met hyl ati on Anal ysis

CHARACTERI STI CS OF FRAQ LE X SYNDROMVE (FXS): Affected nal es have noderate
intellectual disability, hyperactivity, perseverative speech, social anxiety, poor
eye contact, hand flapping or biting, autism spectrum di sorders and connective
tissue anonalies in nmales. Females are usually |less severely affected than mal es.
FXS is caused by FMRL full nutations.
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Test Information
i1 Fragile X Interpretation
CHARACTERI STI CS OF FRAQ LE X TREMOR ATAXI A SYNDROMVE (FXTAS): Onset of progressive
ataxia and intention trenor typically after the fourth decade of life. Fenmles al so
have a 21 percent risk for primary ovarian insufficiency. FXTAS is caused by FMRL
premnut ati ons.
I nci dence of FXS: 1 in 4,000 Caucasian males and 1 in 8,000 Caucasi an fenal es.
| NHERI TANCE: X-1i nked.
PENETRANCE OF FXS: Conplete in nales; 50 percent in fenales.
PENETRANCE OF FXTAS:. 47 percent in nmales and 17 percent in fenal es >50 years of age.
CAUSE: Expansion of the FMRL gene CGG triplet repeat.
Ful | nutation: typically >200 CGG repeats (methylated).
Premut ati on: 55 to approx 200 CGG repeats (unnethyl ated).
I nternediate: 45-54 CGG repeats (unnethyl ated).
Normal : 5-44 CGG repeats (unnethyl ated).
CLI Nl CAL SENSI TIVITY: 99 percent.
METHODOLOGY: Tripl et repeat-prined polynerase chain reaction (PCR) foll owed by size
anal ysis using capillary el ectrophoresis. Methylation-specific PCR analysis is
perfornmed for CGG repeat |engths of >100 to distinguish between prenutation and full
nmutation alleles.
ANALYTI CAL SENSI TI VITY AND SPECI FI CI TY: 99 percent; estimated precision of sizing
for internediate and prenutation alleles is within 2-3 CGG repeats.
LI M TATI ONS: Di agnostic errors can occur due to rare sequence variations. Rare FMRL
variants unrelated to trinucleotide expansion will not be detected. A specific CGG
repeat size estimate is not provided for full nutation alleles. AGG trinucleotide
interruptions within the FMRL CGG repeat tract are not assessed.
PHENOT YPE NUVBER OF CGG REPEATS
Unaf f ect ed <45
I nternedi ate 45-54
Prenut ati on 55- 200
Af f ect ed >200
This test was devel oped and its performance characteristics determ ned by ARUP
Laboratories. It has not been cleared or approved by the US Food and Drug
Admi nistration. This test was performed in a CLIA certified |aboratory and is
i ntended for clinical purposes.
Counsel ing and i nforned consent are recomended for genetic testing. Consent forns
are avail abl e online.
i2: CF Expanded Variant Panel |nterp

BACKGROUND | NFORMATI ON: Cystic Fibrosis (CFTR),

Expanded Vari ant Panel
CHARACTERI STICS OF CYSTIC FIBROSIS (CF): Chronic sino-pul nobnary di sease,
gastroi ntestinal nal absorption/pancreatic insufficiency, and obstructive
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| nf or mat i on

i2:

CF Expanded Variant Panel |nterp

azoosperm a. Synptonms of CFTR-rel ated di sorders include: pancreatitis, bilateral

absence of the vas deferens, nasal polyposis, and bronchiectasis.

INCIDENCE: 1 in 2,300 Ashkenazi Jewish, 1 in 2,500 Caucasians, 1 in 13,500

Hi spanics, 1 in 15,100 African Anericans, 1 in 35,100 Asians.

| NHERI TANCE: Aut osoral recessive.

PENETRANCE: Hi gh for severe pathogenic variants and variable for variants of varying
clinical consequences.

Cause of CF: Two severe pathogenic CFTR variants on opposite chronosones.

Cause of CFTR-Rel ated Di sorders: Two pathogenic CFTR variants on opposite

chronosones, at |least one of which is classified as mld or a variant of varying

clinical consequences.

VARI ANTS TESTED:

*Note: variants are |listed by standard nonencl ature. Legacy nanes are al so provided

for the 23 recommended ACMG vari ants.

c.1A>G p.Metlval; c.54-5940_273+10250del 21kb, Exons 2-3del; c.115CT, p.d n39X;

c.178GT, p.d u60X; c.200CT, p.Pro67Leu; c.223CT, p.Arg75X; c.254GA (Legacy

&B5E), p.dy85d u; c.262 263del TT, p.Leu88l|efsX22 (aka p.Leu88fs); c.273+1GA,

Intronic; c.273+3A>C, Intronic; c.274-1GA, Intronic; c.274GA, p.d u92Lys;

C.274GT, p.d u92X; c.292CT, p.d n98X; c.313del A, p.llel05SerfsX2 (aka p.Ilel05fs);
c. 325 _327del TATi nsG p. Tyr109d yfsX4 (aka p. Tyr109fs); c.328GC, p.AspllOH s;

c.349C>T, p.Argll7Cys; c.350GA (Legacy R117H), p.Argll7H s; c.366T>A, p. Tyr122X;

c.442del A, p.lleld8LeufsX5 (aka p.11el48fs); c.489+1GT (Legacy 621+1GT), Intronic;
c.531del T, p.l1l1el77MetfsX12 (aka p.l1el77fs); c.532GA, p.dyl78Arg; c.579+1GT

(Legacy 711+1GT), Intronic; c.579+5GA, Intronic; c¢.579+3A>G Intronic; c.580-1GT,
Intronic; c.595CT, p.H s199Tyr; c.613CT, p.Pro205Ser; c.617T>G p.Leu206Trp;

Cc. 658C>T, p.d n220X; c.680T>G p.Leu227Arg; c.722 743del, p.dy241d ufsX1l3 (aka

p. dy241fs); c.803del A, p.Asn268l | efsX17 (aka p. Asn268fs); c. 805 806del AT,

p. 11 e269ProfsX4 (aka p.|1e269fs); c.935 937del TCT, p.Phe31l2del; c.948del T,

p. Phe316Leuf sX12 (aka p. Phe316fs); c.988CGT, p.d y330X; c.1000CT (Legacy R334W,

p. Arg334Trp; c.1007T>A, p.ll1e336Lys; c.1021T>C, p.Ser341Pro; c.1021_1022dupTC,

p. Phe342H sfsX28 (aka p. Phe342fs); c.1040GA, p.Arg347Hi s; c.1040GC (Legacy R347P),
p. Arg347Pro; c.1055G>A, p.Arg352d n; c.1081del T, p. Trp361d yfsX8 (aka p. Trp361fs);

c.1116+1G>A, Intronic; c.1130dupA, p.d n378Al afsx4 (aka p.d n378fs);

c. 1155 1156dupTA, p.Asn38611efsX3 (aka p. Asn386fs); c.1202GA, p. Trp401X; c.1203GA,
p. Trp401X; c.1209+1G>A, Intronic; c.1327_1330dupGATA, p. || ed44Argf sX3 (aka

p. |1 e444fs); c.1340del A, p.Lysd447Argf sX2 (aka p.Lys447fs); c.1364C>A (Legacy A455E),
p. Al a4553 u; c¢.1393-1GA, Intronic; c.1397CA, p. Ser466X; c.1397C>G p. Ser466X;

c. 1400T>C, p.Leud67Pro; c.1418del G p.d y473d ufsXs54 (aka p.dy473fs); c.1438CGT,

p. d y480Cys; c.1466C>A, p. Ser489X; c.1475C>T, p. Ser492Phe; c.1477CT, p. d n493X;

c. 1519 1521del ATC (Legacy 1507del ), p.Il1e507del; c.1521 1523del CTT (Legacy F508del),
p. Phe508del ; c. 1545 1546del TA, p. Tyr515X; c. 1558CGT, p. Val 520Phe; c. 1572CA,

p. Cys524X; c.1573C>T, p.d n525X; c.1585-1GA (Legacy 1717-1GA), Intronic;

c.1585-8CG>A, Intronic; c.1624GT (Legacy Gb42X), p.d y542X; c.1645A>C, p. Ser549Arg;
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i2: CF Expanded Variant Panel |nterp
c.1646G>A, p. Ser549Asn; c.1647T>G p. Ser549Arg; c.1651GA, p.d y551Ser; c.1652GA
(Legacy Gb51D), p.d y551Asp; c.1654C>T, p.d n552X; c.1657CT (Legacy R553X),
p. Arg553X; c.1675G>A, p. Al ab59Thr; c.1679GA, p. Argbh60Lys; c.1679GC (Legacy R560T),
p. Arg560Thr; c.1680-886A>G Intronic; c.1680-1GA, Intronic; c.1703del T,
p. Leu568CysfsX4 (aka p.Leu568fs); c.1705T>G p. Tyr569Asp; c.1721C>A, p. Pro574Hi s;
c.1753G>T, p.d ub85X; c.1766+1GA (Legacy 1898+1G>A), Intronic; c.1766+3A>G
Intronic; c.1792_1798del AAAACTA, p. Lys598d yfsX1ll (aka p.Lys598fs); c.1911del G
p. A n637Hi sfsX26 (aka p.d n637fs); c.1923 1931del 9i nsA, p. Ser641Argf sX5 (aka
p. Ser641fs); c.1973 1985del 13i nsAGAAA, p. Arg658LysfsX4 (aka p. Arg658fs); c.1976del A,
p. Asn6591 | ef sX4 (aka p. Asn659fs); c.2012del T, p.Leu671X; c.2051 2052del,
. Lys684ThrfsX4; c.2051 2052del i nsG (aka c. 2051 2delins@, p.Lys684SerfsX38;
. 2052del A (Legacy 2184del A), p.Lys684AsnfsX38; c.2125CT, p.Arg709X; c.2128A>T,
. Lys710X; c.2175dupA, p.d u726ArgfsX4 (aka p.d u726fs); c.2195T>G p. Leu732X;
.2215del G, p. Val 739TyrfsX16 (aka p.Val 739fs); c.2290CT, p.Arg764Ter; c.2453del T,
. Leu818Tr pf sX3 (aka p.Leu818fs); c.2464GT, p.d u822X; c.2490+1GA, Intronic;
. 2491GT, p.d u831X; c.2537GA, p. Trp846X; c.2538G>A, p. Trp846X; c.2551CT,
p. Arg851X; c.2583del T, p.Phe861LeufsX3 (aka p.Phe861fs); c.2657+5G>A (Legacy
2789+5G>A), Intronic; c.2668CT, p.d n890X;, c.2737_2738insG p. Tyr913X; c.2780T>C,
p. Leu927Pro; c.2810dupT, p.Val 938d yfsX37 (aka p.Val 938fs); c.2834CT, p. Ser945Leu;
c.2875del G p. Al a959Hi sfsX9 (aka p. Al a959fs); c.2908GC, p.d y970Arg; c.2988+1GA
(Legacy 3120+1G>A), Intronic; c.2988GA, Intronic; c.2989-1GA, Intronic;
c.3039del C, p. Tyr1014ThrfsX9 (aka p. Tyr1014fs); c.3067_3072del ATAGIG,
p.11el023 Val 1024del (aka 11023 _V1024del); c.3140-26A>G Intronic; c.3194T>C,
p. Leul065Pro; c.3196C>T, p.Argl066Cys; c.3197G>A, p. Argl066Hi s; c.3230T>C,
p. Leul077Pro; c.3266GA, p. Trpl089X; c.3276C>A, p. Tyr1092X; c.3276CG p. Tyr1092X;
c.3302T>A, p. Met1101Lys; c.3310GT, p.d ull04X; c.3472CT, p.Arglls8X; c.3484CT
(Legacy R1162X), p.Argll62X; c.3528del C (Legacy 3659del C), p.Lys1177SerfsX1l5 (aka
p. Lys1177fs); c.3532_3535dupTCAA, p. Thr117911efsX17 (aka p. Thr1179fs); c.3587CG
p. Ser1196X; c.3611GA, p. Trpl204X; c.3612GA, p. Trpl204X; c.3659del C,
p. Thr 1220Lysf sX8 (aka p. Thr1220fs); c.3691del T, p.Ser1231ProfsX4 (aka p. Ser1231fs);
c. 3712CT, p.d nl238X; c.3718-2477CT (Legacy 3849+10kbC>T), Intronic; c.3731GA,
p. A yl244d u; c.3744del A, p.Lys1250ArgfsX9 (aka p.Lys1250fs); c.3752GA,
p. Ser 1251Asn; c.3763T>C, p. Ser1255Pro; c.3764C>A, p. Ser1255X; c. 3773dupT,
p
c
p

O T OT OT

. Leul258Phef sX7 (aka p.Leul258fs); c.3846G>A (Legacy WL282X), p. Trpl282X;
.3873+1G>A, Intronic; c.3909CG (Legacy N1303K), p.Asnl1303Lys; c.3937CT,
. @ n1313X; c.3964-78 4242+577del , Exons 22-23del; c.4025 4028dup, p.Cysl344d yfsX16
(aka p.Cl344fs); c.4046GA, p.d y1349Asp; c.4077_4080del TGITi nsAA, p. Val 1360f sX3
(aka p.Vval 1360fs); c.4111GT, p.d ul371X; c.4251del A, p. d uldl8ArgfsXi4 (aka
p. d ul418fs). The I1VS-8 variant, c¢.1210-12[5], will be reported only when RL17H is
detected or in patients who are reported to be synptomatic.
CLI NI CAL SENSI TIVITY: Ashkenazi Jew sh 96 percent; Caucasian 92 percent; Hi spanic 80
percent; African Anerican 78 percent; Asian American 55 percent.
METHODOLOGY: Pol yrmerase chain reaction (PCR) and fluorescence nonitoring.
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| nf or mat i on

i2:

CF Expanded Variant Panel |nterp

Anal ytical Sensitivity & Specificity: 99 percent.

LI M TATI ONS: Di agnostic errors can occur due to rare sequence variations. Only the
CFTR variants |isted above and 5T variant will be interrogated.

This test was devel oped and its performance characteristics determ ned by ARUP
Laboratories. It has not been cleared or approved by the US Food and Drug

Admi nistration. This test was performed in a CLIA certified |aboratory and is

i ntended for clinical purposes.

Counsel ing and inforned consent are recomended for genetic testing. Consent forns
are avail abl e onli ne.
SMA Copy Nunmber, Int
BACKGROUND | NFORMATI ON:  Spi nal Muscul ar Atrophy (SMA) Copy
Nunber Anal ysis
CHARACTERI STI CS: Spi nal muscul ar atrophy (SMA) is the nost common | ethal genetic
di sease in children and is characterized by progressive nuscl e weakness due to
degeneration of the |ower notor neurons. Onset ranges from before birth to adul t hood
and severity is highly variable. Individuals with SMA have no functioning copies of
the SMN1 gene. Most (95 percent) have honbzygous | oss of SWMN1 due to del etion or
gene conversion, while a mnority (5 percent) have a deletion of SMN1 on one
chronpsone and a SMNL sequence variant on the other. The SMN2 gene, adjacent and
hi ghl y honol ogous to SMN1, produces |ower |evels of survival notor neuron protein
conpared to SMNL. Di sease severity has been shown to be nodified by SM\2 gene copy
nunber in sonme cases, though phenotype cannot be predicted with certainty. An SWN1L
variant, c.*3+80T>G (rs143838139), that is part of a hapl otype associated with SWN1L
duplication in silent carriers (2 copies of SWN1 on one chronbsone and no copies on
the other), particularly in Ashkenazi Jews, increases the |ikelihood that 2 copies
of SMN1 are on the sanme chronosone.
| NHERI TANCE: Aut osomal recessi ve.
CAUSE: Pat hogenic variants in the SWMN1 gene.
VARI ANTS TESTED: For copy number: SMNL (NM 000344.3) exon 7 c.840C and exon 8
€c.*239G and SM\2 (NM 017411.3) exon 7 c.840T. For hapl otype associated with SWN1L
duplication (silent carriers): SWMl c.*3+80T>G (rs143838139).
CLI NI CAL SENSI TIVITY: 95-98 percent in individuals affected with SMA. Detection rate
for carrier screening is 90 percent in African Anericans, 93 percent in Ashkenaz
Jewi sh, 93 percent in Asians, 95 percent in Caucasians, and 93 percent in Hi spanics.
METHODOLOGY: Ml tipl ex probe |igation-dependent anplification (M.PA) to detect SWNL
and SMN2 copy nunber and presence or absence of the SMN1 |inked variant c.*3+80T>G
(rs143838139).
ANALYTI CAL SENSI TIVITY AND SPECIFICI TY: 99 percent.
LI M TATIONS: Diagnostic errors can occur due to rare sequence variations. Single
base pair substitutions, snall deletions/duplications, and regul atory regi on and
deep intronic variants will not be detected. This test is unable to detern ne

*=Abnormal, #=Corrected, C=Critical, f=Result Footnote, H-High, i-Test Information, L-Low, t-Interpretive Text, @=Performing lab

Unless otherwise indicated, testing performed at: ARUP Accession:  22-073-900168
ARUP Laboratories Report Request ID: 15082803
500 Chipeta Way, Salt Lake City, UT 84108 Printed: 22-Mar-22 11:12

Laboratory Director: Tracy |. George, MD Page 6 of 7



ARUP LABORATORIES | aruplab.com Patient Report
500 Chipeta Way, Salt Lake City, Utah 84108-1221

phone: 801-583-2787, toll free: 800-522-2787

) ) ) Patient Age/Sex: 38 years Female
Tracy |. George, MD, Chief Medical Officer

Test I nformation
i3: SMA Copy Nunber, Int

chronosonmal phase of SWMN1 or SMN2 copies. Even if the |inked variant associated with
SWMN1 duplication is detected, the test cannot definitively differentiate between 1+
copi es of SMN1 on each chronpbsonme from 2+ copies of SMN1 on one chronobsone and none

on the other (silent carriers).

This test was devel oped and its performance characteristics determ ned by ARUP
Laboratories. It has not been cleared or approved by the US Food and Drug

Admi nistration. This test was performed in a CLIA certified |aboratory and is

i ntended for clinical purposes.

Counsel ing and inforned consent are recomended for genetic testing. Consent forns

are avail abl e onli ne.
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