
Carrier screening report
Donor 14392
Date of Birth: 
Sema4 ID: 22115853

Address: 62 Southfield Avenue, Stamford, CT 06902
CLIA # 07D2180805
CT LIC # CL-1016

Page 1 of 18 T: 800-298-6470
F: 646-859-6870
www.sema4.com

Patient Information

Name: Donor 14392

Date of Birth

Sema4 ID: 22115853

Client ID: SEATSB-S450349776

Indication: Carrier Screening

Specimen Information

Specimen Type: Blood

Date Collected: 06/09/2022

Date Received: 06/10/2022

Final Report: 06/21/2022

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 Alport Syndrome (COL4A3-Related) (AR)

Associated gene(s): COL4A3

Variant(s) Detected: c 4981C>T, p.R1661C, Likely 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

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.

Interpretation of positive results

Alport Syndrome (COL4A3-Related) (AR)

Results and Interpretation

A heterozygous (one copy) likely pathogenic missense variant, c.4981C>T, p.R1661C, was detected in the COL4A3 gene (NM_000091.4). When

this variant is present in trans with a pathogenic variant, it is considered to be causative for Alport syndrome (COL4A3-related). Therefore, this

individual is expected to be at least a carrier for Alport syndrome (COL4A3-related). Approximately 50% of carriers may have intermittent or

persistent microhematuria. 

 

What is Alport Syndrome (COL4A3-Related)?

Alport syndrome (COL4A3-related) is an autosomal recessive disease caused by pathogenic variants in the gene COL4A3 . Pathogenic COL4A3

variants may be found in people of any ethnicity, but are more common in people of Ashkenazi Jewish ancestry due to a founder mutation in

this population. The clinical presentation includes progressive kidney disease, hearing loss in childhood, and minor eye abnormalities.

Symptoms of kidney disease in early stages include hematuria (blood in urine) and proteinuria (protein in urine). People with Alport syndrome

typically progress to end-stage renal disease before 30 years old, which may be treated with a kidney transplant. Life expectancy is in middle
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Patient name: Donor 14392

DOB:

Sex assigned at birth: Male

Gender:

Patient ID (MRN):

Sample type: Blood

Sample collection date: 06-FEB-2024

Sample accession date: 07-FEB-2024

Report date: 24-FEB-2024

Invitae #: RQ6247765

Clinical team: Guadalupe Martinez
Dr. James Kuan

Reason for testing

Gamete donor

Test performed

Invitae Carrier Screen

RE-REQUISITION REPORT: This report supersedes RQ6175861 (13-FEB-2024) and includes additional analyses.

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: Alpha-1 antitrypsin deficiency SERPINA1 c.1096G>A (p.Glu366Lys) Autosomal recessive Yes
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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

Alpha-1 antitrypsin def iciency
A single Pathogenic variant, c.1096G>A (p.Glu366Lys), was identified in SERPINA1. This variant is also known as PI*Z, or the Z allele.

What is alpha-1 antitrypsin def iciency?

Alpha-1 antitrypsin is a protein produced in the liver that functions to protect the lungs from damage. Deficiency of alpha-1-antitrypsin can increase an

individual's risk for lung and liver disease. Alpha-1-antitrypsin deficiency (AATD) is a variable condition with symptoms that can develop anytime from

infancy through adulthood. The most common presentation of AATD involves development of lung disease between the ages of 20 and 50 years.

Individuals with AATD are at increased risk to develop chronic obstructive pulmonary disease (COPD), including a lung disease that makes it hard to

breathe (emphysema) and/or chronic bronchitis. Initial symptoms typically include shortness of breath, wheezing, and repeated respiratory infections.

Smoking or exposure to tobacco smoke hastens the development and worsens the symptoms of COPD. Additionally, both infants and adults have an

increased risk to develop liver disease, including a reduced ability to drain bile from the liver (cholestasis), yellowing of the skin and eyes (jaundice),

and damage or scarring to the liver (cirrhosis). Liver disease is the most common presenting symptom in affected infants. Individuals with AATD may

also be at risk of developing a type of liver cancer called hepatocellular carcinoma. Rarely, individuals may develop painful skin lumps due to a skin

disease called necrotizing panniculitis. Individuals with a single pathogenic variant for AATD are typically healthy, but may have a slightly increased risk

for lung or liver diseases. Environmental factors, such as smoking, increase the risk of lung disease. Follow-up depends on each affected individual’s

specific situation, and discussion with a healthcare provider should be considered, and in some affected individuals, lung and/or liver transplantation

may be indicated.

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 SERPINA1 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 alpha-1 antitrypsin deficiency. 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

Alpha-1 antitrypsin deficiency (AR)
NM_000295.4

SERPINA1 Pan-ethnic 1 in 13 1 in 1200
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Variant details

SERPINA1, Exon 5, c.1096G>A (p.Glu366Lys), heterozygous, PATHOGENIC

This sequence change replaces glutamic acid, which is acidic and polar, with lysine, which is basic and polar, at codon 366 of the SERPINA1

protein (p.Glu366Lys).

This variant is present in population databases (rs28929474, gnomAD 1.8%), and has an allele count higher than expected for a pathogenic

variant.

This variant, also referred to as PI*Z allele or Z allele, is a well known cause of severe alpha-1 antitrypsin (AAT) deficiency in the literature (PMID:

15978931, 22426792, 23632999, 1889260). It is associated with an 80%-100% risk of developing emphysema when it is found in the homozygous

state, and a 20-50% risk when it is found as a compound heterozygote with the S allele (PMID: 15978931, 22933512). This variant is also known

as p.Glu342Lys in the literature. It has also been observed to segregate with disease in related individuals.

ClinVar contains an entry for this variant (Variation ID: 17967).

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) has been performed at Invitae for this missense variant,

however the output from this modeling did not meet the statistical confidence thresholds required to predict the impact of this variant on

SERPINA1 protein function.

Experimental studies have shown that this missense change is five times less effective than the normal M allele as an inhibitor of neutrophil

elastase and it forms polymers in the lung that can be chemoattractants for neutrophils, thereby increasing inflammation (PMID: 3500183,

9569237, 12034572). It has also been shown to alter the SERPINA1 protein natural conformation thereby contributing to the formation of

polymers (PMID: 22735536, 25181470).

For these reasons, this variant has been classified as Pathogenic.

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

GNPAT NM_014236.3

GENE TRANSCRIPT

SERPINA1 NM_000295.4
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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 reviewed and approved by:

Mei Zhu, Ph.D., FACMG
Clinical Molecular Geneticist

mz_49e6_pr
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 Report Status: Final
 

14392, DONOR

Patient Information Specimen Information Client Information

14392, DONOR

DOB: AGE: 
Gender: M  
Phone: NG 
Patient ID: LP2744268 

Specimen: CF415432A
Requisition: 0595885
Lab Ref #: 22810908SPB
 

Collected: 06/09/2022
Received: 06/10/2022 / 20:54 EDT
Reported: 06/22/2022 / 00:58 EDT

Client #: 48041578 NYNJMAIL

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

CLIENT SERVICES: 866.697.8378 SPECIMEN: CF415432A

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: 22-246235
Specimen Type: Blood
Clinical Indication: Encounter of male for testing for

disease carrier status for procrea management
 
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: 450
Cells Analyzed: 5
Cells Karyotyped: 3
 
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: 6/21/2022 11:54 PM
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PERFORMING SITE:
EZ QUEST DIAGNOSTICS/NICHOLS SJC, 33608 ORTEGA HWY, SAN JUAN CAPISTRANO, CA 92675-2042 Laboratory Director: IRINA MARAMICA,MD,PHD,MBA, CLIA: 05D0643352
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