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Name: 5827 [Donor

Semaq ID: 3} 190487CS

Client ID: T  CA-S4DONORs827
indication: SBrier Testing

Specimen Type: Saliva

Date Collected: 12/02/2020
Date Received: 12/03/2020
Final Report: 12/19/2020
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Lorraine Bonner, M.D.

The Sperm Bank of California
2115 Milvia Street Suite 201
Berkeley, CA, 94704

Fax: 510-841-0332

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

SUMMARY OF RESULTS AND RECOMMENDATIONS

Negative for all genes tested: CFTR, and SMN1
To view a full list of genes and diseases tested
please see Table 1 in this report

AR-Autosofnal recessive; XL-X-tinked

Recommendations

» Considdration of residual risk by ethnicity after a negative carrier screen is recommended for the other diseases on the panel, especially

in the cgse of a positive family history for a specific disorder.

Test description

This patient was tested for the genes listed above using one or more of the following methodologies: target capture and short-read
sequencing, long-range PCR followed by short-read sequencing. targeted genotyping, and/or copy number analysis. Please note that
negative rgsults reduce but do not eliminate the possibility that this individual is a carrier for one or more of the disorders tested. Please view
the Table ¢f Residual Risks Based on Ethnicity at the end of this report or at gosemad.com/residualrisk for gene transcripts, sequencing
exceptiong, specific detection rates, and residual risk estimates after a negative screening result. With individuals of mixed ethnicity, it is
recommerjded to use the highest residual risk estimate. Only known pathogenic or likely pathogenic variants are reported. This carrier
scréening {est does not repart likely benign variants and variants of uncertain significance(VUS). If reporting of likely benign variants and VUS
are desiredl in this patient, please contact the laboratory at 800-298-6470, option 2 to request an amended report.

Anastasia|Larmore, Ph.D,, Associate Laboratory Director
Laboratofy Medical Consultant: George A. Diaz, M.D., Ph.D.
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Table 1: Lis1l of g

diseases tested

For specific detection rates and residual risk by ethnicity. please visit go.sema4.com/residualrisk

and di tested with detailed results
. inheritance
Dk Gene s
Disease Pa tatus Detaiied Summary
&Y Negative
. Reduced Risk (see
Cystic Fhrosis CFTR AR
) i tablebelow)
. SMN copy number, 2
‘Spinal Muscular Atraphy SMM AR Redtosd Risk Gsp SMNzcopy number: 2
table below) .
C."3+80T>Q Negative
AR-Autosomal recessive: XL-X-linked
Table 2: Relsidual Risk by ethnicity for negative results
; _ Detec
Disease {inh¢ritance) Gene Ethricity i Reskl|
Frequency on ual Risk Detection Rate
Cystic Fiarosit (AR) CFTR African 1in58 9% 1inB30 ‘g%
NM_000482.8 Ashkenazi Jewish 1in24 Q8% 1in1,200
East Asian 1in277 80% 1in1.400
Finnish 1in75 93% 1in1,100
Eusopean (Non-Finnish) 1in23 95% 1in 440
Native Amesican 1in40 8% 1in1,000
South Asian 1in73 91% 1in8o0
Exception; Exqn 10 \Worigwide 1in33 94% 1in500
Spinal Muschilar Atrophy (AR SMNL/SMNZ
NM_000344]3 / NM_017411.3
: : . . Residual risk Residual risk
Resiklualrskafter  Detection rate : -
Ethnicjty Camiey Frequency Detection rate v " SMN2 :3'80':2: Q"3 80T>G €."3+80T>G f::du:'::;;::;
negative resu negative posit 23 Copi
African Amefican 1in85 71% 1in160 Nn% 1in455 1in49 1in4,300
Ashkenazi Jgwish 1in76 o 90% 1in672 RB% 1ing78 1in10 1in 4,800
East Asian 1in53 4% 1in864 g5% 1ingo1 1in12 1in 4,800
European (Npn- . o . o . . .
Finrish) 1in 48 % 1in 803 [5Y3 1in894 1in23 1in 4800
Native Amefican 1in63 [£:¥4 1inGog % 1ing30 1in47 1in 4,800
South Asian 1in103 87% 1in 637 87% 1in637 1in6o8 1in 4,700
Sephardic Jpwish 1in34 o6% 1in6g6 Q7% 1in884 1ini2 1in 4,900

|
|
|
|
|

‘Residual fisk with two copies SMN1 detected using dosage sensitive methods. The presence of three or more copies of SMNz reduces the risk ‘
of being gn SMN1 carrier between 5-10 fold, depending on ethnicity.

* Carrier detection by HEXA enzyme analysis has adetection rate of approXimately g8% (Applies to HEXAgene testing onlyl,
} Carrler freqliencles include milder and reduced penetrance forms of the disease. Thereforte, carrler frequendes may gppear higher than reperted In the literature (Applies to BTD, Fg. GJB2

GJBL GLA apd MEFVgene testing oniyh
} Please notd that GJB2testing indudes testing fer the two upstream deletlons, del(GJB5-D1351830) and delGJB5-D13S1854) {PMID:11807148 and 15094881 (Applies to GJ/B2gene testing onty).

AR Autosomplrecessive;

N/A Not available; XL: X-linked

Test methods and comments

Genomic|DNA isolated from this patient was analyzed by one or more of the following methodologies, as applicable:
Next Geperation Sequencing (NGS) (Analytical Detection Rate »95%)

NGS wagperformed on a panel of genes for the purpose of identifying pathogenic or likelypathogenic variants.

|

|
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Agilent SuréSeLectTMOXT technology was used with a custom capture library to target the exonic regions and intren/exon splice junctions of
the relevantjgenes, aswell as a numberaf UTR, intranic or proameoter regians that contain previously reported mutatians, Samples were
poaled and sequenced en the lllumina HiSeq 2500 platform in the Rapid Run mode or thelllumina NovaSeq platform in the Xp workflaw,
using 100 bp paired-end reads. The sequencing data was analyzed using a custom bicinformatics algarithm designed and validated in house.
The coding pxans and splice junctions of the known protein-coding RefSeq genes were assessed for the average depth of coverage
(minimum of 20X) and data quality threshold values. Most exons not meeting a minimum of >20X read depth aeross the excn are further
analyzed by Sanger sequencing, Please note that several genomic regions present dificulties in mapping or abtaining read depth »20X, The
exons contgined within these regions are noted within Table 1 {as ‘Exceptions’) and will not be reflexed te Sanger sequencing if the mapping
quality or cpverage is poor. Any variants identified during testing in these regiens are confirmed by a seconel method anel reported if
determinedjto be pathogenic ar likely pathogenic. However, as there isa possibility of false negative results within these regions, detection
rat@s and rgsidual risks for these genes have been calculated with the presumption that variants in these exans will not be detected, unless
included in the MassARRAY® genotyping platform.

This test will detect variants within the exons and the intron-exon boundaries of the target regions. Variants outside these regions may not be
detebcted. including, but not limited to, UTRs, promoters, and deep intronic areas, or regians that fallinto the Exceptions mentioned above. This
technologyt may not detect all smail insertion/deletions and is not diagnestic for repeat expansions and structural genomic variation. In
additiona rhutation(s) in a gene net included on the panel could be present in this patient.

Variant intefpretation and classification was performed based on the American College of Medical Genetics Standards and Guidelines for the
Interpretatipn of Sequence Variants{Richards et al. 2015). All potentially pathogenic variants may be cenfirmed by either aspegific genotyping
assay or Sgnger sequencing, if indicated. Any benign variants, likelybenign variants or variants of uncertain significance identified during this
analysis wil} not be reported,

Copy NMumber Variant Analysis (Analytical Detection Rate >95%)

Large duplications and deletions were called from the relative read depths on anexon-by-exon basis using a custom exome hidden Markov
model (XHMM) algorithm. Deletians or duplications determined to be pathogenic or likely pathogenic were confirmed by either acustom
arrayCGH platform, quantitative PCR, or MLPA (depending on CNV size and gene content). W hile this algorithm is designed to pick up
deletions and duplications of 2 ar more exons in length, potertiaily pathogenicsingle~exon CNVs will be confirmed and reported, if detected.

Exon Array (Confirmation method) (Accuracy >99%) )

The custornized oligonucleotide microarray (Oxford Gene Technology) is a highly-targetedexon-focused array capable of detecting

medically felevant microdeletions and microduplications at a much higher resolution than traditienal aCGH metheds, Each arraymatrix has r
approximagtely 180,000 60-mer oligonucleotide probes that cover the entire genome. This platform is designed based on human genome 1
NCBI Builg 37 (hg19) and the CGHprabes are enriched ta target the exonic regions of the genes in this panel, |
Quantitatiye PCR (Confirmation method) {Accuracy »99%)

The relative quantification PCR is utilized on a Reeche Universal Library Probe (URLsystem, which relates the PCR signal af the target regian in
one group to another, Te test for ganomic imbalances, both sample DNA and reference DNA is amplified with primer/probesets that specifi
to the target region and a control region with knewn gencmic eepynurber, Relative genemic capy numbers are calculated based on the
standard AACt formula.

Long-Ranige PCR (Analytical Retectien Rate »>99%)

Long-range PCR was performed to generate locus-specific amplicons for CYR21A2, HBA? and HBA2 and GBA. The PCR products were then ‘
prepared for short-read NGS sequencing snd sequenced.Sequenced reads were mapped back to the original genomic locus and run thraugh
the bioinférmatics pipeline, If indicated, copy number from MLPA was correlated with The sequencing output to analyze the results. For
CYP21A2 |a certain percentage of healthy individuals carry a duplication of the CYP21A2 gene, which has no clinical consequences. In cases
where tw¢ copies of a gene are locatedon the same chromosome in tandem, enly the second copy will be amplified and assessed for
potentially pathogenic variants, due to size limitations of the PCR reaction. Howeverbecause these alleles contain at least two copies of the
CYP21A2 gene in tandem, it is expected that this patient has at least pne functional gene in thetandem allele and this patient is therefore less
likely to e a carrier. W hen anindividual carries both a duplication allele and a pathagenic variant, or multiplepathogenic variants, the current 1
analysis nf ay not be able to determine the phase(cisrans configuration) of the CYP21A42 alleles identified. Family studies may be required in ‘
certain scpnarios where phasing isrequired to determine the carrier status.

Residual Risk Calculations

Carrier frgquencies and detection rates for each ethnicity were calcuiated through the combination of internal curations of »28,000 variants
and genojmic frequency data from>138,000 individuals across seven ethnic groups in the gnomAD database. Additional variants in HGMD and |
novel delgterious variants wera also incorporated into the calculation. Residual risk values are calculated using a Bayesian analysis combining “
the & prigririsk of being a pathogenic mutation carrier (carrier frequency) and the detection rateThey are provided only as a guide for
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assessing app roximate risk given a negative resuit,and values will vary based on the exact ethnic background of an individual. This report
does-not regresent medical advice but should be interpreted by a genetic counselor,medical geneticist or physician skilled in genetic result

interpretation and the relevant medical literature.
Sanger Sequencing {Confirmation method) (Accuracy >99%)

Sanger seqyencing, as indicated, was performed using BigDye Terminator chemistry with theABI 3730 DNA analyzer with target specific
amplicons. if also may be used to supplement specific guaranteed target regions that fail NGS sequencing due to poor quality or low depth
of coveragg (<20 reads) or as a confirmatory method for NGS positive results. Falsenegative results may occur If rare variants interfere with

amplification or annealing.
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Additional gisease-specific references available upon request.
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