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Patient Information

Name: Donor 10660

Date of Birth: 

Sema4 ID: 22141969

Client ID: SEATSB-S447139875

Indication: Carrier Screening

Specimen Information

Specimen Type: Blood

Date Collected: 07/15/2022

Date Received: 07/16/2022

Final Report: 07/29/2022

Referring Provider

Jeffrey Olliffe, M.D.

Seattle Sperm Bank

4915 25th Avenue NE Suite 204W

Seattle, WA, 98105

Fax: 206-466-4696

Expanded Carrier Screen (502 genes)
with Personalized Residual Risk

SUMMARY OF RESULTS AND RECOMMENDATIONS

Carrier of Medium Chain Acyl-CoA Dehydrogenase Deficiency

(AR)

Associated gene(s): ACADM

Variant(s) Detected: c.600-18G>A, Pathogenic, Heterozygous

(one copy)

Negative for all other genes tested

To view a full list of genes and diseases tested  

please see Table 1 in this report

Carrier of Non-Syndromic Hearing Loss (GJB2-Related) (AR)

Associated gene(s): GJB2

Variant(s) Detected: c.101T>C, p.M34T, Pathogenic, Heterozygous

(one copy)

Carrier of Primary Hyperoxaluria, Type 3 (AR)

Associated gene(s): HOGA1

Variant(s) Detected: c.700+5G>T, Pathogenic, Heterozygous (one

copy)

Carrier of Wilson Disease (AR)

Associated gene(s): ATP7B

Variant(s) Detected: c 2304dupC, p.M769HfsX26, Pathogenic,

Heterozygous (one copy)

AR=Autosomal recessive; XL=X-linked

Recommendations
Testing the partner for the above positive disorder(s) and genetic counseling are recommended.

Please note that for female carriers of X-linked diseases, follow-up testing of a male partner is not indicated.

CGG repeat analysis of FMR1 for fragile X syndrome is not performed on males as repeat expansion of premutation alleles is not expected

in the male germline.

Individuals of Asian, African, Hispanic and Mediterranean ancestry should also be screened for hemoglobinopathies by CBC and

hemoglobin electrophoresis.

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

in the case of a positive family history for a specific disorder. Please note that residual risks for X-linked diseases (including full repeat

expansions for Fragile X syndrome) may not be accurate for males and the actual residual risk is likely to be lower.

Positive Negative







































Patient Information:
10660, Donor
DOB: 
Sex: M
MR#: 
Patient#: FT-PT8930032

Partner Information: 
Not Tested 

Physician:
Kuan, James
Phoenix Sperm Bank
4915 25th Avenue NE, Ste 204W
Seattle, WA 98105
Phone: (206) 588-1484

Laboratory:
Fulgent Therapeutics LLC 
CAP#: 8042697 
CLIA#: 05D2043189 
Laboratory Director: 
Dr. Amar Jariwala 
Report Date: Dec 26,2024

Accession:
FT-7387258
Test#: FT-TS15038408
Specimen Type: Blood (EDTA)
Collected: Not Provided 

Accession:
N/A

FINAL RESULTS TEST PERFORMED

No carrier mutations identified

Custom Beacon Preconception Carrier
Screening Panel
(2 Gene Panel: DYNC2H1 and OCA2; gene sequencing with
deletion and duplication analysis)

INTERPRETATION:
Notes and Recommendations:

No carrier mutations were identified in the submitted specimen. A negative result does not rule out the possibility of a genetic
predisposition nor does it rule out any pathogenic mutations in areas not assessed by this test or in regions that were covered
at a level too low to reliably assess. Also, it does not rule out mutations that are of the sort not queried by this test; see
Methods and Limitations for more information. A negative result reduces, but does not eliminate, the chance to be a carrier for
any condition included in this screen. Please see the supplemental table for details. 
This carrier screening test does not screen for all possible genetic conditions, nor for all possible mutations in every gene
tested. This report does not include variants of uncertain significance; only variants classified as pathogenic or likely
pathogenic at the time of testing, and considered relevant for reproductive carrier screening, are reported. Please see the
gene specific notes for details. Please note that the classification of variants can change over time.
Patients may wish to discuss any carrier results with blood relatives, as there is an increased chance that they are also
carriers. These results should be interpreted in the context of this individual's clinical findings, biochemical profile, and family
history.
Gene specific notes and limitations may be present. See below.
Genetic counseling is recommended. Available genetic counselors and additional resources can be found at the National
Society of Genetic Counselors (NSGC; https://www.nsgc.org)
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GENES TESTED:
Custom Beacon Preconception Carrier Screening Panel - 2 Genes
This analysis was run using the Custom Beacon Preconception Carrier Screening Panel gene list. 2 genes were tested with
100.0% of targets sequenced at >20x coverage. For more gene-specific information and assistance with residual risk calculation,
see the SUPPLEMENTAL TABLE.

DYNC2H1, OCA2

METHODS:
Genomic DNA was isolated from the submitted specimen indicated above (if cellular material was submitted). DNA was barcoded,
and enriched for the coding exons of targeted genes using hybrid capture technology. Prepared DNA libraries were then sequenced
using a Next Generation Sequencing technology. Following alignment to the human genome reference sequence (assembly
GRCh37), variants were detected in regions of at least 10x coverage. For this specimen, 100.00% and 100.00% of coding regions
and splicing junctions of genes listed had been sequenced with coverage of at least 10x and 20x, respectively, by NGS or by
Sanger sequencing. The remaining regions did not have 10x coverage, and were not evaluated. Variants were interpreted manually
using locus specific databases, literature searches, and other molecular biological principles. To minimize false positive results, any
variants that do not meet internal quality standards are confirmed by Sanger sequencing. Variants classified as pathogenic, likely
pathogenic, or risk allele which are located in the coding regions and nearby intronic regions (+/- 20bp) of the genes listed above
are reported. Variants outside these intervals may be reported but are typically not guaranteed. When a single pathogenic or likely
pathogenic variant is identified in a clinically relevant gene with autosomal recessive inheritance, the laboratory will attempt to
ensure 100% coverage of coding sequences either through NGS or Sanger sequencing technologies ("fill-in"). All genes listed were
evaluated for large deletions and/or duplications. However, single exon deletions or duplications will not be detected in this assay,
nor will copy number alterations in regions of genes with significant pseudogenes. Putative deletions or duplications are analyzed
using Fulgent Germline proprietary pipeline for this specimen. Bioinformatics: The Fulgent Germline v2019.2 pipeline was used to
analyze this specimen.

LIMITATIONS:
General Limitations

These test results and variant interpretation are based on the proper identification of the submitted specimen, accuracy of any
stated familial relationships, and use of the correct human reference sequences at the queried loci. In very rare instances, errors
may result due to mix-up or co-mingling of specimens. Positive results do not imply that there are no other contributors, genetic or
otherwise, to future pregnancies, and negative results do not rule out the genetic risk to a pregnancy. Official gene names change
over time. Fulgent uses the most up to date gene names based on HUGO Gene Nomenclature Committee
(https://www.genenames.org) recommendations. If the gene name on report does not match that of ordered gene, please contact
the laboratory and details can be provided. Result interpretation is based on the available clinical and family history information for
this individual, collected published information, and Alamut annotation available at the time of reporting. This assay is not designed
or validated for the detection of low-level mosaicism or somatic mutations. This assay will not detect certain types of genomic
aberrations such as translocations, inversions, or repeat expansions other than specified genes. DNA alterations in regulatory
regions or deep intronic regions (greater than 20bp from an exon) may not be detected by this test. Unless otherwise indicated, no
additional assays have been performed to evaluate genetic changes in this specimen. There are technical limitations on the ability
of DNA sequencing to detect small insertions and deletions. Our laboratory uses a sensitive detection algorithm, however these
types of alterations are not detected as reliably as single nucleotide variants. Rarely, due to systematic chemical, computational, or
human error, DNA variants may be missed. Although next generation sequencing technologies and our bioinformatics analysis
significantly reduce the confounding contribution of pseudogene sequences or other highly-homologous sequences, sometimes
these may still interfere with the technical ability of the assay to identify pathogenic alterations in both sequencing and
deletion/duplication analyses. Deletion/duplication analysis can identify alterations of genomic regions which include one whole
gene (buccal swab specimens and whole blood specimens) and are two or more contiguous exons in size (whole blood specimens
only); single exon deletions or duplications may occasionally be identified, but are not routinely detected by this test. When novel
DNA duplications are identified, it is not possible to discern the genomic location or orientation of the duplicated segment, hence
the effect of the duplication cannot be predicted. Where deletions are detected, it is not always possible to determine whether the
predicted product will remain in-frame or not. Unless otherwise indicated, deletion/duplication analysis has not been performed in
regions that have been sequenced by Sanger.
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Gene Specific Notes and Limitations

No gene specific limitations apply to the genes on the tested panel.

SIGNATURE:
 

Dr. Harry Gao, DABMG, FACMG on 12/26/2024 
Laboratory Director, Fulgent

DISCLAIMER:
This test was developed and its performance characteristics determined by Fulgent Therapeutics LLC CAP #8042697 CLIA
#05D2043189; 4399 Santa Anita Ave., El Monte, CA, 91731. It has not been cleared or approved by the FDA. The laboratory is
regulated under CLIA as qualified to perform high-complexity testing. This test is used for clinical purposes. It should not be
regarded as investigational or for research. Since genetic variation, as well as systematic and technical factors, can affect the
accuracy of testing, the results of testing should always be interpreted in the context of clinical and familial data. For assistance
with interpretation of these results, healthcare professionals may contact us directly at 626-350-0537 or by email at
info@fulgentgenetics.com. It is recommended that patients receive appropriate genetic counseling to explain the implications of
the test result, including its residual risks, uncertainties and reproductive or medical options.

To view the supplemental table describing the carrier frequencies, detection rates,
and residual risks associated with the genes tested on any Beacon panel, please visit
the following link:
Beacon Expanded Carrier Screening Supplemental Table

 

15 Crawford St., STE 100
Needham, MA 02494
(p) 626-350-0537 
(f) 626-454-1667 
Lab Director: Arash Radfar M.D.
CLIA: 22D0957540

Patient: 10660, Donor; Sex: M; 
DOB: MR#: 

Accession#: FT-7387258; FD Patient#: FT-PT8930032;
DocID: FT-TS15038408AA; PAGE 3 of 3

 

https://fulgentgenetics.com/content/flyer/FLY-Beacon-Supplementary-Table-V7.pdf


Patient Information:
10660, Donor
DOB: 
Sex: M
MR#: 
Patient#: FT-PT8930032

Partner Information: 
Not Tested 

Physician:
Kuan, James
Phoenix Sperm Bank
4915 25th Avenue NE, Ste 204W
Seattle, WA 98105
Phone: (206) 588-1484

Laboratory:
Fulgent Therapeutics LLC 
CAP#: 8042697 
CLIA#: 05D2043189 
Laboratory Director: 
Dr. Amar Jariwala 
Report Date: Feb 04,2025

Accession:
FT-7387258
Test#: FT-TS15079059
Specimen Type: Blood (EDTA)
Collected: Not Provided 

Accession:
N/A

FINAL RESULTS TEST PERFORMED

No carrier mutations identified
Single Gene Carrier Screening: AP3B1
(1 Gene Panel: AP3B1; gene sequencing with deletion and
duplication analysis)

INTERPRETATION:
Notes and Recommendations:

No carrier mutations were identified in the submitted specimen. A negative result does not rule out the possibility of a genetic
predisposition nor does it rule out any pathogenic mutations in areas not assessed by this test or in regions that were covered
at a level too low to reliably assess. Also, it does not rule out mutations that are of the sort not queried by this test; see
Methods and Limitations for more information. A negative result reduces, but does not eliminate, the chance to be a carrier for
any condition included in this screen. Please see the supplemental table for details. 
This carrier screening test does not screen for all possible genetic conditions, nor for all possible mutations in every gene
tested. This report does not include variants of uncertain significance; only variants classified as pathogenic or likely
pathogenic at the time of testing, and considered relevant for reproductive carrier screening, are reported. Please see the
gene specific notes for details. Please note that the classification of variants can change over time.
Patients may wish to discuss any carrier results with blood relatives, as there is an increased chance that they are also
carriers. These results should be interpreted in the context of this individual's clinical findings, biochemical profile, and family
history.
Gene specific notes and limitations may be present. See below.
Genetic counseling is recommended. Available genetic counselors and additional resources can be found at the National
Society of Genetic Counselors (NSGC; https://www.nsgc.org)
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GENES TESTED:
Custom Beacon Preconception Carrier Screening Panel - Gene
This analysis was run using the Custom Beacon Preconception Carrier Screening Panel gene list. 1 genes were tested with
100.0% of targets sequenced at >20x coverage. For more gene-specific information and assistance with residual risk calculation,
see the SUPPLEMENTAL TABLE.

AP3B1

METHODS:
Genomic DNA was isolated from the submitted specimen indicated above (if cellular material was submitted). DNA was barcoded,
and enriched for the coding exons of targeted genes using hybrid capture technology. Prepared DNA libraries were then sequenced
using a Next Generation Sequencing technology. Following alignment to the human genome reference sequence (assembly
GRCh37), variants were detected in regions of at least 10x coverage. For this specimen, 100.00% and 100.00% of coding regions
and splicing junctions of genes listed had been sequenced with coverage of at least 10x and 20x, respectively, by NGS or by
Sanger sequencing. The remaining regions did not have 10x coverage, and were not evaluated. Variants were interpreted manually
using locus specific databases, literature searches, and other molecular biological principles. To minimize false positive results, any
variants that do not meet internal quality standards are confirmed by Sanger sequencing. Variants classified as pathogenic, likely
pathogenic, or risk allele which are located in the coding regions and nearby intronic regions (+/- 20bp) of the genes listed above
are reported. Variants outside these intervals may be reported but are typically not guaranteed. When a single pathogenic or likely
pathogenic variant is identified in a clinically relevant gene with autosomal recessive inheritance, the laboratory will attempt to
ensure 100% coverage of coding sequences either through NGS or Sanger sequencing technologies ("fill-in"). All genes listed were
evaluated for large deletions and/or duplications. However, single exon deletions or duplications will not be detected in this assay,
nor will copy number alterations in regions of genes with significant pseudogenes. Putative deletions or duplications are analyzed
using Fulgent Germline proprietary pipeline for this specimen. Bioinformatics: The Fulgent Germline v2019.2 pipeline was used to
analyze this specimen.

LIMITATIONS:
General Limitations

These test results and variant interpretation are based on the proper identification of the submitted specimen, accuracy of any
stated familial relationships, and use of the correct human reference sequences at the queried loci. In very rare instances, errors
may result due to mix-up or co-mingling of specimens. Positive results do not imply that there are no other contributors, genetic or
otherwise, to future pregnancies, and negative results do not rule out the genetic risk to a pregnancy. Official gene names change
over time. Fulgent uses the most up to date gene names based on HUGO Gene Nomenclature Committee
(https://www.genenames.org) recommendations. If the gene name on report does not match that of ordered gene, please contact
the laboratory and details can be provided. Result interpretation is based on the available clinical and family history information for
this individual, collected published information, and Alamut annotation available at the time of reporting. This assay is not designed
or validated for the detection of low-level mosaicism or somatic mutations. This assay will not detect certain types of genomic
aberrations such as translocations, inversions, or repeat expansions other than specified genes. DNA alterations in regulatory
regions or deep intronic regions (greater than 20bp from an exon) may not be detected by this test. Unless otherwise indicated, no
additional assays have been performed to evaluate genetic changes in this specimen. There are technical limitations on the ability
of DNA sequencing to detect small insertions and deletions. Our laboratory uses a sensitive detection algorithm, however these
types of alterations are not detected as reliably as single nucleotide variants. Rarely, due to systematic chemical, computational, or
human error, DNA variants may be missed. Although next generation sequencing technologies and our bioinformatics analysis
significantly reduce the confounding contribution of pseudogene sequences or other highly-homologous sequences, sometimes
these may still interfere with the technical ability of the assay to identify pathogenic alterations in both sequencing and
deletion/duplication analyses. Deletion/duplication analysis can identify alterations of genomic regions which include one whole
gene (buccal swab specimens and whole blood specimens) and are two or more contiguous exons in size (whole blood specimens
only); single exon deletions or duplications may occasionally be identified, but are not routinely detected by this test. When novel
DNA duplications are identified, it is not possible to discern the genomic location or orientation of the duplicated segment, hence
the effect of the duplication cannot be predicted. Where deletions are detected, it is not always possible to determine whether the
predicted product will remain in-frame or not. Unless otherwise indicated, deletion/duplication analysis has not been performed in
regions that have been sequenced by Sanger.
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Gene Specific Notes and Limitations

No gene specific limitations apply to the genes on the tested panel.

SIGNATURE:
 

Dr. Harry Gao, DABMG, FACMG on 2/4/2025 
Laboratory Director, Fulgent

DISCLAIMER:
This test was developed and its performance characteristics determined by Fulgent Therapeutics LLC CAP #8042697 CLIA
#05D2043189; 4399 Santa Anita Ave., El Monte, CA, 91731. It has not been cleared or approved by the FDA. The laboratory is
regulated under CLIA as qualified to perform high-complexity testing. This test is used for clinical purposes. It should not be
regarded as investigational or for research. Since genetic variation, as well as systematic and technical factors, can affect the
accuracy of testing, the results of testing should always be interpreted in the context of clinical and familial data. For assistance
with interpretation of these results, healthcare professionals may contact us directly at 626-350-0537 or by email at
info@fulgentgenetics.com. It is recommended that patients receive appropriate genetic counseling to explain the implications of
the test result, including its residual risks, uncertainties and reproductive or medical options.

To view the supplemental table describing the carrier frequencies, detection rates,
and residual risks associated with the genes tested on any Beacon panel, please visit
the following link:
Beacon Expanded Carrier Screening Supplemental Table
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Patient name: Donor 10660

DOB:

Sex assigned at birth: Male

Gender:

Patient ID (MRN):

Sample type: Blood

Sample collection date: 31-JAN-2024

Sample accession date: 01-FEB-2024

Report date: 07-FEB-2024

Invitae #: RQ6152683

Clinical team: Guadalupe Martinez
Dr. James Kuan

Reason for testing

Gamete donor

Test performed

Invitae Carrier Screen

RESULT: NEGATIVE

This carrier test evaluated 1 gene(s) for genetic changes (variants) that are associated with an increased risk of having a child with a
genetic condition. Knowledge of carrier status for one of these conditions may provide information that can be used to assist with
family planning and/or preparation. Carrier screening is not intended for diagnostic purposes. To identify a potential genetic basis for
a condition in the individual being tested, diagnostic testing for the gene(s) of interest is recommended.

This test did not identify any genetic changes in the gene(s) analyzed that are currently recognized as clinically significant. This
negative result reduces, but does not eliminate, the chance that this individual is a carrier for conditions caused by any of the genes
tested. This individual may still be a carrier for a genetic condition that is not evaluated by this test.

Next steps

Even for genes that have a negative test result, there is always a small risk that an individual could still be a carrier. This is called

“residual risk.” See the Carrier detection rates and residual risks document.

Discussion with a physician and/or genetic counselor is recommended to further review the implications of this test result and to

understand these results in the context of any family history of a genetic condition.

All patients, regardless of result, may wish to consider additional screening for hemoglobinopathies by complete blood count

(CBC) and hemoglobin electrophoresis, if this has not already been completed.

Individuals can register their tests at https://www.invitae.com/patients/ to access online results, educational resources, and next

steps.

INVITAE CARRIER SCREEN RESULTS

Laboratory Director: Jeana DaRe, PhD, FACMG
Invitae 1400 16th Street, San Francisco, CA 94103 · clientservices@invitae.com · 800.436.3037
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Residual risk

No carrier test can detect 100% of carriers. There still remains a small risk of being a carrier after a negative test (residual risk). Residual risk values

assume a negative family history and are inferred from published carrier frequencies and estimated detection rates based on testing technologies used at

Invitae. You can view Invitae's complete Carrier detection rates and residual risks document (containing all carrier genes) online at

https://www.invitae.com/carrier-residual-risks/. Additionally, the order-specific information for this report is available to download in the portal (under this

order's documents) or can be requested by contacting Invitae Client Services. The complete Carrier detection rates and residual risks document will not be

applicable for any genes with specimen-specific limitations in sequencing and/or deletion/duplication coverage. Please see the final bullet point in the

Limitations section of this report to view if this specimen had any gene-specific coverage gaps.

INVITAE CARRIER SCREEN RESULTS
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Genes analyzed

This table represents a complete list of genes analyzed for this individual, including the relevant gene transcript(s). If more than one transcript is listed for a single

gene, variants were reported using the first transcript listed unless otherwise indicated in the report. An asterisk (*) indicates that this gene has a limitation. Please

see the Limitations section for details. Results are negative, unless otherwise indicated in the report.

GENE TRANSCRIPT

RYR1 NM_000540.2
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Methods

Genomic DNA obtained from the submitted sample is enriched for targeted regions using a hybridization-based protocol, and sequenced using

Illumina technology. Unless otherwise indicated, all targeted regions are sequenced with ≥50x depth or are supplemented with additional analysis.

Reads are aligned to a reference sequence (GRCh37), and sequence changes are identified and interpreted in the context of a single clinically

relevant transcript, indicated in the Genes Analyzed table. Enrichment and analysis focus on the coding sequence of the indicated transcripts,

20bp of flanking intronic sequence, and other specific genomic regions demonstrated to be causative of disease at the time of assay design.

Promoters, untranslated regions, and other non-coding regions are not otherwise interrogated. Exonic deletions and duplications are called using

an in-house algorithm that determines copy number at each target by comparing the read depth for each target in the proband sequence with

both mean read-depth and read-depth distribution, obtained from a set of clinical samples. Markers across the X and Y chromosomes are

analyzed for quality control purposes and may detect deviations from the expected sex chromosome complement. Such deviations may be

included in the report in accordance with internal guidelines. Variants are reported according to the Human Genome Variation Society (HGVS)

guidelines. Confirmation of the presence and location of reportable variants is performed as needed based on stringent criteria, using one of

several validated orthogonal approaches (PubMed ID 30610921). Sequencing is performed by Invitae Corporation (1400 16th Street, San

Francisco, CA 94103, #05D2040778). Confirmatory sequencing is performed by Invitae Corporation (1400 16th Street, San Francisco, CA 94103,

#05D2040778).

The following additional analyses are performed if relevant to the requisition. For GBA the reference genome has been modified to mask the sites

of polymorphic paralog sequence variants (PSVs) in both the gene and pseudogene. For CYP21A2 and GBA, if one or more reportable variants,

gene conversion, or fusion event is identified via our NGS pipeline (see Limitations), these variants are confirmed by PacBio sequencing of an

amplicon generated by long-range PCR and subsequent short-range PCR. In some cases, it may not be possible to disambiguate between the gene

and pseudogene. For GJB2, the reportable range includes large upstream deletions overlapping GJB6. For HBA1/2, the reference genome has

been modified to force some sequencing reads derived from HBA1 to align to HBA2, and variant calling algorithms are modified to support an

expectation of 4 alleles in these regions. HBA1/2 copy number calling is performed by a custom hypothesis testing algorithm which generates

diplotype calls. If sequence data for a sample does not support a unique high confidence match from among hypotheses tested, that sample is

flagged for manual review. Copy number variation is only reported for coding sequence of HBA1 and HBA2 and the HS-40 region. This assay does

not distinguish among the -ɑ3.7 subtypes, and all -ɑ3.7 variants are called as HBA1 deletions. This assay may not detect overlapping copy gain

and copy loss events when the breakpoints of those events are similar. For FMR1, cytosine-guanine-guanine (CGG) triplet repeats in the 5’

untranslated region (5’ UTR) of the FMR1 gene are detected by triplet repeat-primed PCR (RP-PCR) with fluorescently labeled primers followed by

capillary electrophoresis. Reference ranges: Normal: <45 CGG repeats, intermediate: 45-54 CGG repeats, premutation: 55-200 CGG repeats, full

mutation: >200 CGG repeats. For alleles with 55-90 triplet repeats, the region surrounding the FMR1 repeat is amplified by PCR. The PCR

amplicons are then processed through PacBio SMRTBell library prep and sequenced using PacBio long read technology. The number of AGG

interruptions within the 55-90 triplet repeat is read directly from the resulting DNA sequences.

This report only includes variants that have a clinically significant association with the conditions tested as of the report date. Variants of uncertain

significance, benign variants, and likely benign variants are not included in this report. However, if additional evidence becomes available to

indicate that the clinical significance of a variant has changed, Invitae may update this report and provide notification.

A PMID is a unique identifier referring to a published, scientific paper. Search by PMID at http://www.ncbi.nlm.nih.gov/pubmed.

An rsID is a unique identifier referring to a single genomic position, and is used to associate population frequency information with sequence

changes at that position. Reported population frequencies are derived from a number of public sites that aggregate data from large-scale

population sequencing projects, including ExAC (http://exac.broadinstitute.org), gnomAD (http://gnomad.broadinstitute.org), and dbSNP

(http://ncbi.nlm.nih.gov/SNP).

Disclaimer

DNA studies do not constitute a definitive test for the selected condition(s) in all individuals. It should be realized that there are possible sources of error.

Errors can result from trace contamination, rare technical errors, rare genetic variants that interfere with analysis, recent scientific developments, and

alternative classification systems. This test should be one of many aspects used by the healthcare provider to help with a diagnosis and treatment plan,

but it is not a diagnosis itself. This test was developed and its performance characteristics determined by Invitae. It has not been cleared or approved by
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the FDA. The laboratory is regulated under the Clinical Laboratory Improvement Act (CLIA) as qualified to perform high-complexity clinical tests (CLIA ID:

05D2040778). This test is used for clinical purposes. It should not be regarded as investigational or for research.

Limitations

Based on validation study results, this assay achieves >99% analytical sensitivity and specificity for single nucleotide variants, insertions and

deletions <15bp in length, and exon-level deletions and duplications. Invitae's methods also detect insertions and deletions larger than 15bp but

smaller than a full exon but sensitivity for these may be marginally reduced. Invitae’s deletion/duplication analysis determines copy number at a

single exon resolution at virtually all targeted exons. However, in rare situations, single-exon copy number events may not be analyzed due to

inherent sequence properties or isolated reduction in data quality. Certain types of variants, such as structural rearrangements (e.g. inversions,

gene conversion events, translocations, etc.) or variants embedded in sequence with complex architecture (e.g. short tandem repeats or

segmental duplications), may not be detected. Additionally, it may not be possible to fully resolve certain details about variants, such as

mosaicism, phasing, or mapping ambiguity. Unless explicitly guaranteed, sequence changes in the promoter, non-coding exons, and other non-

coding regions are not covered by this assay. Please consult the test definition on our website for details regarding regions or types of variants that

are covered or excluded for this test. This report reflects the analysis of an extracted genomic DNA sample. While this test is intended to reflect

the analysis of extracted genomic DNA from a referred patient, in very rare cases the analyzed DNA may not represent that individual’s

constitutional genome, such as in the case of a circulating hematolymphoid neoplasm, bone marrow transplant, blood transfusion, chimerism,

culture artifact or maternal cell contamination. Interpretations are made on the assumption that any clinical information provided, including

specimen identity, is accurate.

This report has been released utilizing a validated procedure approved by:

Jeana DaRe, Ph.D., FACMG
Laboratory Director

jd_0835_pr

INVITAE CARRIER SCREEN RESULTS
Patient name: Donor 10660 DOB:

Invitae #: RQ6152683

Laboratory Director: Jeana DaRe, PhD, FACMG
Invitae 1400 16th Street, San Francisco, CA 94103 · clientservices@invitae.com · 800.436.3037
© 2024 Invitae Corporation Page 5 of 5

mailto:clientservices@invitae.com


This table displays residual risks after a negative result for each of the genes and corresponding disorders. The values provided assume a negative family
history and the absence of symptoms for each disorder. For genes associated with both dominant and recessive inheritance, the numbers in this table apply to
the recessive condition(s) associated with the gene, unless otherwise noted. Residual risk values are provided for disorders when carrier frequency is greater
than 1 in 500. For disorders with carrier frequency equal to, or less than, 1 in 500, residual risk is considered to be reduced substantially. When provided,
residual risk values are inferred from published carrier frequencies, and estimated detection rates are based on testing technologies used at Invitae. Residual
risks are provided only as a guide for assessing approximate risk given a negative result; values may vary based on the ethnic background(s) of an individual.
For any genes marked with an asterisk*, refer to the Limitations section of the patient report for detailed coverage information. In the case of a sample-specific
limitation, "N/A" indicates that a residual risk value could not be calculated. AR = autosomal recessive, XL = X-linked, AD = autosomal dominant.

DISORDER (INHERITANCE) GENE ETHNICITY CARRIER
FREQUENCY

DETECTION
RATE

RISK TO BE A CARRIER
AFTER NEGATIVE RESULT

RYR1-related conditions (AR)
NM_000540.2

RYR1 Pan-ethnic ≤1 in 500 99% Reduced

CARRIER DETECTION RATES AND RESIDUAL RISKS
This table is relevant to patient report RQ6152683
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Patient name: Donor 10660

DOB:

Sex assigned at birth: Male

Gender:

Patient ID (MRN):

Sample type: Blood

Sample collection date: 17-MAY-2023

Sample accession date: 18-MAY-2023

Report date: 26-MAY-2023

Invitae #: RQ5069426

Clinical team: Guadalupe Martinez
Jeffrey Olliffe

Reason for testing

Gamete donor

Test performed

Invitae Carrier Screen

RESULT: POSITIVE

This carrier test evaluated 2 gene(s) for genetic changes (variants) that are associated with an increased risk of having a child with a
genetic condition. Knowledge of carrier status for one of these conditions may provide information that can be used to assist with
family planning and/or preparation. Carrier screening is not intended for diagnostic purposes. To identify a potential genetic basis for
a condition in the individual being tested, diagnostic testing for the gene(s) of interest is recommended.

This test shows the presence of clinically significant genetic change(s) in this individual in the gene(s) indicated below. No other
clinically significant changes were identified in the remaining genes evaluated with this test.

RESULTS GENE VARIANT(S) INHERITANCE
PARTNER TESTING
RECOMMENDED

Carrier: Hereditary hemochromatosis type 1 HFE c.845G>A (p.Cys282Tyr) § Autosomal recessive Yes

§ This variant is known to have low penetrance. See Clinical summary and/or Variant details on following pages for more information.

Next steps

See the table above for recommendations regarding testing of this individual's reproductive partner.

Even for genes that have a negative test result, there is always a small risk that an individual could still be a carrier. This is called

“residual risk.” See the Carrier detection rates and residual risks document.

Discussion with a physician and/or genetic counselor is recommended to further review the implications of this test result and to

understand these results in the context of any family history of a genetic condition.

All patients, regardless of result, may wish to consider additional screening for hemoglobinopathies by complete blood count

(CBC) and hemoglobin electrophoresis, if this has not already been completed.

Individuals can register their tests at https://www.invitae.com/patients/ to access online results, educational resources, and next

steps.
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Clinical summary

RESULT: CARRIER

Hereditary hemochromatosis type 1
A single Pathogenic (low penetrance) variant, c.845G>A (p.Cys282Tyr), was identified in HFE.

What is hereditary hemochromatosis type 1?

Hereditary hemochromatosis (HH) is a condition that causes the body to absorb too much iron from the diet, leading to tissue and organ damage

from excess iron (iron overload). HH can be caused by changes in different genes. HH type 1, also called HFE hemochromatosis, begins in adulthood,

and males are more likely to have symptoms than females. Early symptoms are nonspecific and can include joint pain, abdominal pain, and fatigue.

Later signs and symptoms can include arthritis, skin discoloration, liver disease, diabetes, and heart disease. Symptoms may vary in response to the

amount of iron in the diet, alcohol use, and infections. The prognosis depends on the extent of organ damage. Some symptoms can be reversed with

treatment. With early detection and regular phlebotomy (blood removal) treatment to remove excess iron, patient outcomes are greatly improved.

Please note, the two most common genetic changes in HFE, c.845G>A (p.Cys282Tyr) and c.187C>G (p.His63Asp), are known to have low penetrance.

This means that not all individuals with these genetic changes will show signs or symptoms of the condition. Individuals with two copies of c.187C>G

(p.His63Asp) or one copy of c.845G>A (p.Cys282Tyr) AND one copy of c.187C>G (p.His63Asp) are less likely to develop clinical symptoms of

hemochromatosis.

Next steps
Carrier testing for the reproductive partner is recommended.

If your partner tests positive:

In autosomal recessive inheritance, an individual must have disease-causing genetic

changes in each copy of the HFE gene to be affected. Carriers, who have a disease-

causing genetic change in only one copy of the gene, typically do not have symptoms.

When both reproductive partners are carriers of an autosomal recessive condition, there

is a 25% chance for each child to have the condition.

If your partner tests negative:

A negative carrier test result reduces, but does not eliminate, the chance that a person

may be a carrier. The risk that a person could still be a carrier, even after a negative test

result, is called a residual risk. See the table below for your partner’s hypothetical

residual risk after testing negative for hereditary hemochromatosis type 1. These values are provided only as a guide, are based on the detection

rate for the condition as tested at Invitae, and assume a negative family history, the absence of symptoms, and vary based on the ethnic

background of an individual. For genes associated with both dominant and recessive inheritance, the numbers provided apply to the recessive

condition(s) associated with the gene.

DISORDER (INHERITANCE) GENE ETHNICITY CARRIER FREQUENCY
BEFORE SCREENING

CARRIER RESIDUAL RISK
AFTER NEGATIVE RESULT

Hereditary hemochromatosis type 1 (AR)
NM_000410.3

HFE Pan-ethnic 1 in 4 1 in 300
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Variant details

HFE, Exon 4, c.845G>A (p.Cys282Tyr), heterozygous, Pathogenic (low penetrance)

This sequence change replaces cysteine, which is neutral and slightly polar, with tyrosine, which is neutral and polar, at codon 282 of the HFE

protein (p.Cys282Tyr).

This variant is present in population databases (rs1800562, gnomAD 6%), and has an allele count higher than expected for a pathogenic variant.

This is a common, low penetrance variant that is known to contribute to hemochromatosis when homozygous or present with a second

pathogenic allele in HFE. As many as 90% of individuals of European descent who are affected with hemochromatosis are homozygous for this

variant (PMID: 16132052, 26153218, 26365338).

ClinVar contains an entry for this variant (Variation ID: 9).

Advanced modeling of protein sequence and biophysical properties (such as structural, functional, and spatial information, amino acid

conservation, physicochemical variation, residue mobility, and thermodynamic stability) performed at Invitae indicates that this missense variant

is expected to disrupt HFE protein function.

Experimental studies have shown that this missense change disrupts a disulfide bond in the α3 domain of the HFE protein and impairs

interaction of HFE with beta2-microglobulin, resulting in a block in intracellular transport and loss of cell surface expression of the Cys282Tyr

variant protein (PMID: 9162021, 9356458).

In summary, this variant is reported to cause disease. However, as this variant is associated with a lower penetrance than other pathogenic alleles

in the HFE gene, it has been classified as Pathogenic (low penetrance).

Residual risk

No carrier test can detect 100% of carriers. There still remains a small risk of being a carrier after a negative test (residual risk). Residual risk values

assume a negative family history and are inferred from published carrier frequencies and estimated detection rates based on testing technologies used at

Invitae. You can view Invitae's complete Carrier detection rates and residual risks document (containing all carrier genes) online at

https://www.invitae.com/carrier-residual-risks/. Additionally, the order-specific information for this report is available to download in the portal (under

this order's documents) or can be requested by contacting Invitae Client Services. The complete Carrier detection rates and residual risks document will

not be applicable for any genes with specimen-specific limitations in sequencing and/or deletion/duplication coverage. Please see the final bullet point in

the Limitations section of this report to view if this specimen had any gene-specific coverage gaps.
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Genes analyzed

This table represents a complete list of genes analyzed for this individual, including the relevant gene transcript(s). If more than one transcript is listed for a single

gene, variants were reported using the first transcript listed unless otherwise indicated in the report. An asterisk (*) indicates that this gene has a limitation. Please

see the Limitations section for details. Results are negative, unless otherwise indicated in the report.

GENE TRANSCRIPT

CFTR* NM_000492.3

GENE TRANSCRIPT

HFE NM_000410.3
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Methods

Genomic DNA obtained from the submitted sample is enriched for targeted regions using a hybridization-based protocol, and sequenced using

Illumina technology. Unless otherwise indicated, all targeted regions are sequenced with ≥50x depth or are supplemented with additional analysis.

Reads are aligned to a reference sequence (GRCh37), and sequence changes are identified and interpreted in the context of a single clinically

relevant transcript, indicated in the Genes Analyzed table. Enrichment and analysis focus on the coding sequence of the indicated transcripts,

20bp of flanking intronic sequence, and other specific genomic regions demonstrated to be causative of disease at the time of assay design.

Promoters, untranslated regions, and other non-coding regions are not otherwise interrogated. Exonic deletions and duplications are called using

an in-house algorithm that determines copy number at each target by comparing the read depth for each target in the proband sequence with

both mean read-depth and read-depth distribution, obtained from a set of clinical samples. Markers across the X and Y chromosomes are

analyzed for quality control purposes and may detect deviations from the expected sex chromosome complement. Such deviations may be

included in the report in accordance with internal guidelines. Invitae utilizes a classification methodology to identify next-generation sequencing

(NGS)-detected variants that require orthogonal confirmation (Lincoln, et al. J Mol Diagn. 2019 Mar;21(2):318-329). Confirmation of the presence

and location of reportable variants is performed as needed based on stringent criteria using one of several validated orthogonal approaches

(PubMed ID 30610921). Sequencing is performed by Invitae Corporation (1400 16th Street, San Francisco, CA 94103, #05D2040778).

Confirmatory sequencing is performed by Invitae Corporation (1400 16th Street, San Francisco, CA 94103, #05D2040778).

The following additional analyses are performed if relevant to the requisition. For GBA the reference genome has been modified to mask the sites

of polymorphic paralog sequence variants (PSVs) in both the gene and pseudogene. For CYP21A2 and GBA, if one or more reportable variants,

gene conversion, or fusion event is identified via our NGS pipeline (see Limitations), these variants are confirmed by PacBio sequencing of an

amplicon generated by long-range PCR and subsequent short-range PCR. In some cases, it may not be possible to disambiguate between the gene

and pseudogene. For GJB2, the reportable range includes large upstream deletions overlapping GJB6. For HBA1/2, the reference genome has

been modified to force some sequencing reads derived from HBA1 to align to HBA2, and variant calling algorithms are modified to support an

expectation of 4 alleles in these regions. HBA1/2 copy number calling is performed by a custom hypothesis testing algorithm which generates

diplotype calls. If sequence data for a sample does not support a unique high confidence match from among hypotheses tested, that sample is

flagged for manual review. Copy number variation is only reported for coding sequence of HBA1 and HBA2 and the HS-40 region. This assay does

not distinguish among the -ɑ3.7 subtypes, and all -ɑ3.7 variants are called as HBA1 deletions. This assay may not detect overlapping copy gain

and copy loss events when the breakpoints of those events are similar. For FMR1, cytosine-guanine-guanine (CGG) triplet repeats in the 5’

untranslated region (5’ UTR) of the FMR1 gene are detected by triplet repeat-primed PCR (RP-PCR) with fluorescently labeled primers followed by

capillary electrophoresis. Reference ranges: Normal: <45 CGG repeats, intermediate: 45-54 CGG repeats, premutation: 55-200 CGG repeats, full

mutation: >200 CGG repeats. For alleles with 55-90 triplet repeats, the region surrounding the FMR1 repeat is amplified by PCR. The PCR

amplicons are then processed through PacBio SMRTBell library prep and sequenced using PacBio long read technology. The number of AGG

interruptions within the 55-90 triplet repeat is read directly from the resulting DNA sequences.

This report only includes variants that have a clinically significant association with the conditions tested as of the report date. Variants of

uncertain significance, benign variants, and likely benign variants are not included in this report. However, if additional evidence becomes

available to indicate that the clinical significance of a variant has changed, Invitae may update this report and provide notification.

A PMID is a unique identifier referring to a published, scientific paper. Search by PMID at http://www.ncbi.nlm.nih.gov/pubmed.

An rsID is a unique identifier referring to a single genomic position, and is used to associate population frequency information with sequence

changes at that position. Reported population frequencies are derived from a number of public sites that aggregate data from large-scale

population sequencing projects, including ExAC (http://exac.broadinstitute.org), gnomAD (http://gnomad.broadinstitute.org), and dbSNP

(http://ncbi.nlm.nih.gov/SNP).

Disclaimer

DNA studies do not constitute a definitive test for the selected condition(s) in all individuals. It should be realized that there are possible sources of error.

Errors can result from trace contamination, rare technical errors, rare genetic variants that interfere with analysis, recent scientific developments, and

alternative classification systems. This test should be one of many aspects used by the healthcare provider to help with a diagnosis and treatment plan,

but it is not a diagnosis itself. This test was developed and its performance characteristics determined by Invitae. It has not been cleared or approved by
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the FDA. The laboratory is regulated under the Clinical Laboratory Improvement Act (CLIA) as qualified to perform high-complexity clinical tests (CLIA ID:

05D2040778). This test is used for clinical purposes. It should not be regarded as investigational or for research.

Limitations

Based on validation study results, this assay achieves >99% analytical sensitivity and specificity for single nucleotide variants, insertions and

deletions <15bp in length, and exon-level deletions and duplications. Invitae's methods also detect insertions and deletions larger than 15bp but

smaller than a full exon but sensitivity for these may be marginally reduced. Invitae’s deletion/duplication analysis determines copy number at a

single exon resolution at virtually all targeted exons. However, in rare situations, single-exon copy number events may not be analyzed due to

inherent sequence properties or isolated reduction in data quality. Certain types of variants, such as structural rearrangements (e.g. inversions,

gene conversion events, translocations, etc.) or variants embedded in sequence with complex architecture (e.g. short tandem repeats or

segmental duplications), may not be detected. Additionally, it may not be possible to fully resolve certain details about variants, such as

mosaicism, phasing, or mapping ambiguity. Unless explicitly guaranteed, sequence changes in the promoter, non-coding exons, and other non-

coding regions are not covered by this assay. Please consult the test definition on our website for details regarding regions or types of variants

that are covered or excluded for this test. This report reflects the analysis of an extracted genomic DNA sample. While this test is intended to

reflect the analysis of extracted genomic DNA from a referred patient, in very rare cases the analyzed DNA may not represent that individual’s

constitutional genome, such as in the case of a circulating hematolymphoid neoplasm, bone marrow transplant, blood transfusion, chimerism,

culture artifact or maternal cell contamination.

CFTR: Sequencing analysis for exons 7 includes only cds +/- 10 bp.

This report has been reviewed and approved by:

Fatimah Nahhas-Alwan, PhD, FACMG
Clinical Molecular Geneticist
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This table displays residual risks after a negative result for each of the genes and corresponding disorders. The values provided assume a negative family
history and the absence of symptoms for each disorder. For genes associated with both dominant and recessive inheritance, the numbers in this table apply to
the recessive condition(s) associated with the gene, unless otherwise noted. Residual risk values are provided for disorders when carrier frequency is greater
than 1 in 500. For disorders with carrier frequency equal to, or less than, 1 in 500, residual risk is considered to be reduced substantially. When provided,
residual risk values are inferred from published carrier frequencies, and estimated detection rates are based on testing technologies used at Invitae. Residual
risks are provided only as a guide for assessing approximate risk given a negative result; values may vary based on the ethnic background(s) of an individual.
For any genes marked with an asterisk*, refer to the Limitations section of the patient report for detailed coverage information. In the case of a sample-specific
limitation, "N/A" indicates that a residual risk value could not be calculated. AR = autosomal recessive, XL = X-linked, AD = autosomal dominant.

DISORDER (INHERITANCE) GENE ETHNICITY CARRIER
FREQUENCY

DETECTION
RATE

RISK TO BE A CARRIER
AFTER NEGATIVE RESULT

CFTR-related conditions (AR)
NM_000492.3

CFTR
*

Pan-ethnic - classic CF 1 in 45 99% 1 in 4400

Pan-ethnic - classic CF and
CFTR-related disorders

1 in 9 99% 1 in 800

CARRIER DETECTION RATES AND RESIDUAL RISKS
This table is relevant to patient report RQ5069426
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 Report Status: Final
 

10660, DONOR

Patient Information Specimen Information Client Information

10660, DONOR

DOB: AGE: 
Gender: M  
Phone: NG 
Patient ID: LP2778667 

Specimen: CF356283C
Requisition: 2695013
Lab Ref #: 22813203SPB
 

Collected: 07/15/2022
Received: 07/18/2022 / 21:21 EDT
Reported: 07/27/2022 / 16:29 EDT

Client #: 48041578 NYNJMAIL

GENOMICS, SEMA4
SEMA4
62 SOUTHFIELD AVE
STAMFORD, CT 06902-7229

CLIENT SERVICES: 866.697.8378 SPECIMEN: CF356283C

Quest, Quest Diagnostics, the associated logo and all associated Quest Diagnostics marks are the trademarks of Quest Diagnostics.

 Ward: SEATSB     

Cytogenetic Report
 

CHROMOSOME ANALYSIS, BLOOD - 14596  Lab:EZ
CHROMOSOME ANALYSIS, BLOOD  
 
Order ID: 22-298636
Specimen Type: Blood
Clinical Indication: RULE OUT CHROMOSOME ABNORMALITY
 
RESULT:
NORMAL MALE KARYOTYPE
 
INTERPRETATION:
Chromosome analysis revealed normal G-band patterns within the limits of standard cytogenetic analysis.
 
Please expect the results of any other concurrent study in a separate report.
 
NOMENCLATURE:
46,XY
 
ASSAY INFORMATION:
 
Method: G-Band (Digital Analysis: MetaSyst
Cells Counted: 20
Band Level: 500
Cells Analyzed: 5
Cells Karyotyped: 5
 
This test does not address genetic disorders that cannot be detected by standard cytogenetic methods or rare
events such as low level mosaicism or subtle rearrangements.
 
Lakshmi J. Nemana, Ph.D., FACMG
 
Electronic Signature: 7/27/2022 3:22 PM
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