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Indication: Jarrier Testing
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Custom Carrier Screen (ECS)
Number of genes tested: 2

SUMMARY OF RESULTS AND RECOMMENDATIONS

Lorraine Bonner, M.D.
The Sperm|Bank of California

btreet

Berkeley, CA, 94704
Fax: 510~-841-0332

Negative for all genes tested: CFTR, and SMNi1
To view a full list of genes and diseases tested
please see Table 1 in this report
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Genes and diseases tested
For specific detection rates and residual risk by ethnicity, please visit go.semaq.co m/residualrisic
Table 1; List of genes and diseases tested with detalled results
Inheritance
Diseasd Gene Pattem Satus Detalied Sumimary
& Negetive
Reduced Risk 668
Cystic florpsis CFTR AR table below)
) ) ) SMN2 copy numver: 2
Spinal Muscuiar Atrophy SMM AR Reduced Risk (o0 SMN2 copy numiber 2
table below) 3 : N
¢."3+BoT>G Negative
AR-Autosonal recessive; XL=X-linked
Table 2: Rekidual Risk by ethnicity for negative resuits
. Detect
3 Carrier y Analytical
Diszase inl Gene
mﬁrm Ethnicity Frequoncy ;:'e ResURLRISC o vior pate
Cystic Florosb (AR} ' CFTR African 1ins8 1% 1in&3o 99%
NM_0004028 Ashkenaz Jewish 1in24 o8% 1in1200
East Aslan 1in277 8o% 1in1400
Finrish 1in75 93% tin1i00
European (Non-Finnish) 1in23 g5% 1in440
Native American Lin4o 96% 1in1.000
South Asian 1in73 91% 1in8oo
Exception: Exgn i Woridwide 1in33 94% 1ins00
SpinalMuscufar Atrophy (AR SMNE
NM_o003443
Resldual risic .
Residualriskafter  Dotaction rato with . Residualrisk Residual Risk with
Eihricity ComiorFroquency  Deteclionmals oy o oo’ SMMICT3W8OTG ‘""r;';"ﬁ?f c’g80T>Gpostive 23 Coplosef SMAL
African Amefican 1in8s 4% 1ini6o 9% 1In4ss 1in49 1in4.300
Ashkenazi Jgwish 1in78 % 1inéz2 % 1ing78 iinio 1in4.800
East Aslan 1in53 4% 1in8s4 o5% 1ingo1 tin12 1in4.900
European (Npn- N . N . . .
Finnist) 1in48 95% 1in 803 95% 1in8g4 1in23 1in4.900
Native Amer can 1in63 a% 1in8og 94% 1ing3o 1in47 1in4.890
Seuth Asian ; 1in103 8% 1in 837 87% 1inB837 1in6o8 1in4.700
Sephardic J bwish 1in34 o6% 1in 656 723 1In884 tinz 1in4.900

“Residual fisk with two copies SMN1 detected using dosage sensitive methods. The presence of three on
of being ah SMN1 carrier between 5-10 fold, depending on ethnicity.

" Carrler deteftlo

1 by HEXA enzyme analysls has a lon rate of approximately 8% (Appllesto HEXAgane testing only

{ Carrier freqyen
GJBL GLA angd M|

jes Include milder end reduced penetrance forms of the disease. Therafore, carrler frequendes may appear higher than |
EFVgene testing only)

# Please notelth
AR {1

t GJB2testing Ineludes testing for the two upstream deletions, del(GJBE-01331830) and dellGJBE-D1351854) (PMID: 1380744
N/A Notaval XL X~tnked

Test methods and comments

Genomic DNA isolated from this patient was analyzed by ene or more of the followingmethodelogies. §
|

Next Gengration Sequencing (NGS) (Analytical Datection Rate >05%)

formed on a panel of genes for the purpose of identifying pathagenic or likelypathogenic variants.

NGS was pel

s applicable:

mare copies of SMN1 reduces the risk

eported in the literature (Apples to 87D, Fg, GJB2

13 and 15094881 (Applies to GJBzgene testing onty).
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the relevan ggnes as well as a numberof UTR, intronic or promoter regions that contain previously repe
caql on the illumina HiSeq 2500 platform in the Rapid Run mode or thelllumina NovaSeq platf

and sequen ;
bp paired-and reads. Thesequencing data was analyzed using a custom bioinfarmatics algorithm designg

l

e"ons and splice junctians of the known protein-coding RefSeq genes wersassessed for the 3

di‘ila quality thresholdvalues, Most exons not meeting a minimum of »20X read depth acroe

The coding
of 20X) and|
Sanger seq
contained W xtqm theseregions are noted within Table 1 {as "Exceptions”) and will not be reflexed to Sanger
coverage is| pqor. Any variants identified duringtesting in these regions are confirmed by a secend methed
bepathegenic ar Likely pathogenic. Hawever, as there is a possibility of false negativeresults within these
risks for thelse ‘genes have beencalculated with the presumptian that variants in these exons will not be dd
MassARRAY|® genoatyping platform,
This test wi
detected, in
technelogy
additiona ny

d‘etecl variants within tha exans and the intron-exon baoundaries of thetarget regions. Variant

Eluyding, but natlimited to, UTRs, premoters, ang deep intronic areas, or regions that fall into &

utation(s} in a gene not included on the panel could be present In this patient.
Variant interpretation and classification was performed based on the American College ofMedical Genatig
interpretation Bf Sequence Variants(Richards et al, 2015). All potentially pathogenic varlants may be confi
assay or Sa 1g%r sequencing, if indicated. Any benign variants, likelybenign variants ar variants of uncertain
analysis willnot be reported,

Copy Nu mberJVarhnt Analysis (Analytical Delection Rate »95%)
Large dupli d deletions were called from the relative read depths an anexen-by-exen basis usin
model (XHM garithm. Deletions erduplications determined te be pathagenic er likely pathegenic w
arrayCGH p|
and duplicatiops of 2 or more exens in length, potentially pathagenicsingle-exon CNVs will be confirmed
Exon Array {Confirmation method) (Accuracy >99%)

The cuslorrizejd oligonucleotide microarray (Oxford Gene Technology) is a highly-targetedexen-focused
medically r le\}ant microdeletions andmicroduplications at a much higher resolution than traditional aCG
approximaty Ly 180,000 60~mer oLxgonuclec:t:de probes that cover the entiregenome. This platfarm is o
NCBI Build 37 (hg19) and the CGHprobes are enriched to target the exonic regions of the genes in this par]
Quantitativ P¢R {Confirmation method) (Accuracy >go%)

The relative quantlﬁcalmn PCR is utilized on a Roche Univarsal Library Probe (UPL)system, which relates t
one group a‘nother To testfor genomic imbalances, both sample DNA and reference DNA is amplified W
the target r on and a control region with known genomic copynumber. Relative genamic copy number:

standard A Ctifcrmula

Long-Rang PFR (Analytical Detectlon Rate »gg%)
Long=range PéR was performed to generate locus-specific amplicons for CYP2142 , HBAjand HBAzand

:at;ions an
M? al

and intron/exen splice junctians of
ted mutations. Sampleswere pooled
orm in the Xp werkflow, using 100
d andvalidated in house,
verage depth af coverage (minimum
he exon are furtheranalyzed by

t
pencing. Please note that several genomic regions presentdificulties in mapping or ebtamlngjrad depth »20X. The exens

sequencing if the mapping quality or
and reported If determined to

Rgions, detection rates and residual
itected, unlessincluded in the

cutside these regions may not be

heExceptions mentianed above. This
may not detect all small insertion/deletionsand is nat diagnostic for repest expansions and stir

uctural genomie variation. In

s Standards and Guidelines for the

med by either aspecific genetyping
significance identified during this

g a custem exome hidden Markov
R canfirmed by either acustom

g
atform, quantitative PCR, or MLPA (depending on CNV size and gene cantent). W hile this al_g%thm is designed to pick updeletions

nd reparted, if detected,

array capable of detecting

methads, Each arraymatrix has
ignied based on human gename
el

e PCR signal of the target regien in
ith primer/ probesets that specific to
¢ are calculated based on the

BA . The PCR products were then

prepared fo short»read NGS sequencing and sequenced Segquenced reagds were mapped back to the original genoemie locus and run through
thebieinfor atu:s pipeline. If indicated, copy number from MLPA was correlated with thesequencing outplit to analyze the results. For
CYPz1A2  a erlam percentage of healthy individuals carry a duplication of the CYPz1Azgene, which has rfo clinical consequences. In cases

where two dopies of a gene are locatedon the same chromosome in tandem, only the second capy will b)

forpotentially ;:::alhogenic variants, due to size limitations of the PCR reaction, Howeverbecause these allel

CYPz1Azgene in tandem, it is expected that this patient has at least one functional gene in thetandem allel
likely to be cérrier W hen anindividual carries both a duplication allele and a pathogenic variant, or multi

amplified and assessed
es contain at least two copies of the
B and this patient is therefore less
blepathogenic variants, the current

analysis ma not be able to determine the phase(cisrans configuration) of the CYRza14zalleles identified. Family studies may be required in

certain scen rlos where phasing isrequired to determine the carrier status,
Resldual Calculatlons

Carrier freqyen
and genamig f
novet deletgrio
the a prioriigk ¢

cies and detection rates for each ethnicity were calculated through thecombination of inte|
equency data from»138,000 individuals across seven ethnic groups in the gnemAD databd
us variants were also incarporated into thecalculation. Residual risk values are calculated

f being a pathagenic mutation carrier (carrier frequency) and the detection rateThey are p

nal curations of >28,000 variants
se. Additionalvariants in HGMD and
sing a Bayesian analysis combining
ovided only as a guide for
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assessing approximate risk given a negative result.and values will vary based on the exact ethnic backgrg
not represent medical advice but should be interpreted by a genetic counselormedical geneticist or phys
interpretation and the relevantmedical literature.

Sanger Sequencing (Confirmation method) (Accuracy >gg%)
Sanger segpencing, as indicated, was performed using BigDye Terminatar chemistry with theABI 3730 DN
amplicons. |t also may be used to supplementspecific guaranteed target regions that fail NGS sequencin|
caverage ( 20! reads) or as a confirmatary method for NGS positive results. Falsenegative results may oc
amplificatio] o‘rannealing.

SELECTED RI%FERENCES

Carrler Sci ng

Grody W efal
Variant Classification:
Richards $ ¢
Caollege of Medical Genetics and Genomicsand the Association for Molecylar Pathology. Genet Med2015
Additional disease-specific references available upon request.

cur if rare variants inter

ACMG position statement on prenatal/preconception expanded carriersereening, Genet Med2013 15:482-3.

May17(5)408-24

und of an individual. This reportdoes
ician skilled in genetic result

A analyzer with target specific
b due to poor quality eor lowdepth of

fere with

t gl Standards and guidelings for the interpretation of sequence variants; ajoint censensus re¢ommendation af the American

Address: 1428 Mpdison Ave, Atran Bldg Pagaqofs
Rm 2-25 New Ygric NY 10028

CLIA # 33D2097541
T: 800-298-6470
F 212-242-01%9
www.semascom




