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Genetic Testing Summary
Enclosed are the genetic testing results for

CB 496

No amount of genetic testing can guarantee that a child will not be affected with a genetic condition.  Genetic testing can 
inform you of the likelihood of passing on the genetic conditions that are tested for, but it cannot eliminate the risk of 
passing on any genetic condition. 

The genetic conditions Cryobio tests for are inherited in an autosomal recessive manner.  This means that the child 
would have to inherit a genetic mutation from both the sperm source and the egg source to be affected with the 
condition.  When both the sperm source and the egg source have undergone genetic carrier screening and the test 
results are negative, the risk of a child being affected with the conditions tested for is significantly reduced, but it cannot 
be completely eliminated.

All recipients should discuss both or their own risk for passing on genetic conditions and whether would benefit from 
genetic counseling and testing with their health care provider.  Before using a donor that is a carrier for a specific 
recessive genetic condition or conditions, we strongly recommend that the recipient (or egg source, if different) consider 
genetic counseling and testing to determine if they are a carrier for the same genetic condition or conditions as the 
donor. 

Screening and testing have changed dramatically over the years, and so the screening and testing done on each donor 
may very depending on the testing that was in place when he was actively in Cryobio's donor program.  Earlier donors 
may not have had as extensive testing as later donors.  Screening and testing may change again in the future, so 
please review the results each time before ordering as both the testing done and the results may change.
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Fragile X syndrome 

Fragile X CGG triplet repeat expansion testing was not performed at this time, as the patient has either been 
previously tested or is a male. Sequencing of the FMR1 gene by next generation sequencing did not identify any 
clinically significant variants. 

Spinal Muscular Atrophy 

NEGATIVE for spinal muscular atrophy 
SMN1 Copy Number: 2 
SMN2 Copy Number: 1 
c.*3+80T>G: Negative 

Negative copy number result 
Decreased risk of being an SMN1 silent (2+0) carrier (see SMA Table) 

Genes analyzed: SMN1 (NM_000344.3) and SMN2 (NM_017411.3) 
Inheritance: Autosomal Recessive 

Recommendations 
Consideration of residual risk by ethnicity after a negative carrier screen is recommended, especially in the case 
of a positive family history for spinal muscular atrophy. 

Interpretation 
This patient is negative for loss of SMN1 copy number. Complete loss of SMN1 is causative in spinal muscular 
atrophy (SMA). Two copies of SMN1 were detected in this individual, which significantly reduces the risk of 
being an SMA carrier. Parallel testing to assess the presence of an SMN1 duplication allele was also performed 
to detect a single nucleotide polymorphism (SNP), c.*3+80T>G, in intron 7 of the SMN1 gene. This individual 
was found to be negative for this change and is therefore, at a decreased risk of being a silent (2+0) carrier, see 
SMA Table for residual risk estimates based on ethnicity. 

SMA Table: Carrier detection and residual risk estimates before and after testing for c.*3+80T>G 
Ethnicity Carrie.r Detection Residual risk Detection rate Residual risk Residual risk 

African American 
Ashkenazi Jewish 
East Asian 
Caucasian 
Latino 
South Asian 
Sephardic Jewish 

Frequency rate after negative with S11N1 c. *3+80T>G c. *3+80T>G

1 in 85 71% 
1 in 76 90% 
1 in 53 94% 
1 in 48 95% 
1 in 63 91% 
1 in 103 87% 
1 in 34 96% 

result* c.*3+80T>G negative positive

1 in 160 91% 1 in 455 1 in 49 
1 in 672 93% 1 in 978 1 in 10 
1 in 864 95% 1 in 901 1 in 12 
1 in 803 95% 1 in 894 1 in 23 
1 in 609 94% 1 in 930 1 in 47 
1 in 637 87% 1 in 637 1 in 608 
1 in 696 97% 1 in 884 1 in 12 

*Residual risk with two copies SMN1 detected using dosage sensitive methods. The presence of three or more
copies of SMN1 reduces the risk of being an SMN1 carrier between 5 - 10 fold, depending on ethnicity.
FOR INDIVIDUALS WITH MIXED ETHNICITY, USE HIGHEST RESIDUAL RISK EST/MA TE 
A Parental follow-up will be requested for confirmation
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Test Methods and Comments 

CARRIER SCREENING REPORT 

Genomic DNA isolated from this patient was analyzed by one or more of the following methodologies, as applicable: 

Fragile X CGG Repeat Analysis (Analytical Detection Rate >99%) 
PCR amplification using Asuragen, Inc. AmplideX® FMR1 PCR reagents followed by capillary electrophoresis for allele sizing was performed. 
Samples positive for FMR1 CGG repeats in the premutation and full mutation size range were further analyzed by Southern blot analysis to 
assess the size and methylation status of the FMR1 CGG repeat. 

Genotyping (Analytical Detection Rate >99%) 
Multiplex PCR amplification and allele specific primer extension analyses using the MassARRAY® System were used to identify variants that are 
complex in nature or are present in low copy repeats. Rare sequence variants may interfere with assay performance. 

Multiplex Ligation-Dependent Probe Amplification (MLPA) (Analytical Detection Rate >99%) 
MLPA® probe sets and reagents from MRC-Holland were used for copy number analysis of specific targets versus known control samples. False 
positive or negative results may occur due to rare sequence variants in target regions detected by MLPA probes. Analytical sensitivity and 
specificity of the MLPA method are both 99%. 

For alpha thalassemia, the copy numbers of the HBA 1 and HBA2 genes were analyzed. Alpha-globin gene deletions, triplications, and the 
Constant Spring (CS) mutation are assessed. This test is expected to detect approximately 90% of all alpha-thalassemia mutations, varying by 
ethnicity. Carriers of alpha-thalassemia with three or more HBA copies on one chromosome, and one or no copies on the other chromosome, 
may not be detected. With the exception of triplications, other benign alpha-globin gene polymorphisms will not be reported. Analyses of HBA 1 
and HBA2 are performed in association with long-range PCR of the coding regions followed by short-read sequencing. 

For Duchenne muscular dystrophy, the copy numbers of all OMO exons were analyzed. Potentially pathogenic single exon deletions and 
duplications are confirmed by a second method. Analysis of OMO is performed in association with sequencing of the coding regions. 

For congenital adrenal hyperplasia, the copy number of the CYP21A2 gene was analyzed. This analysis can detect large deletions due to 
unequal meiotic crossing-over between CYP21A2 and the pseudogene CYP21A 1P. These 30-kb deletions make up approximately 20% of 
CYP21A2 pathogenic alleles. This test may also identify certain point mutations in CYP21A2 caused by gene conversion events between 
CYP21A2 and CYP21A 1P. Some carriers may not be identified by dosage sensitive methods as this testing cannot detect individuals with two 
copies (duplication) of the CYP21A2 gene on one chromosome and loss of CYP21A2 (deletion) on the other chromosome. Analysis of CYP21A2 
is performed in association with long-range PCR of the coding regions followed by short-read sequencing. 

For spinal muscular atrophy (SMA), the copy numbers of the SMN1 and SMN2 genes were analyzed. The individual dosage of exons 7 and 8 as 
well as the combined dosage of exons 1, 4, 6 and 8 of SMN1 and SMN2 were assessed. Copy number gains and losses can be detected with 
this assay. Depending on ethnicity, 6 - 29 o/o of carriers will not be identified by dosage sensitive methods as this testing cannot detect individuals 
with two copies (duplication) of the SMN1 gene on one chromosome and loss of SMN1 (deletion) on the other chromosome (silent 2+0 carrier) or 
individuals that carry an intragenic mutation in SMN1. Please also note that 2% of individuals with SMA have an SMN1 mutation that occurred de 
nova. Typically in these cases, only one parent is an SMA carrier. 

The presence of the c.*3+80T>G (chr5:70,247,901T>G) variant allele in an individual with Ashkenazi Jewish or Asian ancestry is typically 
indicative of a duplication of SMN1. When present in an Ashkenazi Jewish or Asian individual with two copies of SMN1, c.*3+80T>G is likely 
indicative of a silent (2+0) carrier. In individuals with two copies of SMN1 with African American, Hispanic or Caucasian ancestry, the presence 
or absence of c.*3+80T>G significantly increases or decreases, respectively, the likelihood of being a silent 2+0 silent carrier. 

Pathogenic or likely pathogenic sequence variants in exon 7 may be detected during testing for the c.*3+80T>G variant allele; these will be 
reported if confirmed to be located in SMN1 using locus-specific Sanger primers 

MLPA for Gaucher disease (GBA), cystic fibrosis (CFTR), and non-syndromic hearing loss (GJ82/GJ86) will only be performed if indicated for
confirmation of detected CNVs. If GBA analysis was performed, the copy numbers of exons 1, 3, 4, and 6 - 10 of the GBA gene (of 11 exons 
total) were analyzed. If CFTR analysis was performed, the copy numbers of all 27 CFTR exons were analyzed. If GJB2/GJB6 analysis was 
performed, the copy number of the two GJB2 exons were analyzed, as well as the presence or absence of the two upstream deletions of the 
GJB2 regulatory region, del(GJ86-D13S1830) and del(GJ86-D13S1854) 
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