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CYP21A2 Gene, Full Gene Analysis

Result Summary
VARIANT(S) IDENTIFIED

Result
MLPA DETECTED THE FOLLOWING:

One copy of the CYP21A2 gene

One copy of an inactive CYP21A1P/CYP21A2 hybrid

This hybrid typically represents the common 30kb deletion.
One copy of the inactive CYP21A1P pseudogene

SEQUENCE ANALYSIS OF THE CYP21A2 GENE DETECTED
THE
FOLLOWING HEMIZYGOUS SEQUENCE VARIANT:

DNA change: ¢.293-13C>G (g.32006858)

Classification: pathogenic

Alternate (Legacy) Nomenclature: g.655A/C>G, the common
Intron 2 splice site mutation, or 12G

Interpretation 1

One copy of CYP21A2 has been deleted and the remaining copy
harbors the identified hemizygous pathogenic variant ¢.293—
13C>G.

This result is supportive of a diagnosis of 21-hydroxylase
deficient congenital adrenal hyperplasia (CAH). The ¢.293—
13C>G variant is a common severe (salt-wasting) variant.

The most common phenotype associated with compound
heterozygosity for ¢.293-13C>G and a CYP21A2 full gene
deletion is classic, salt-wasting CAH. Appropriate screening and/
or management procedures should be considered.

This result should be interpreted in the context of clinical findings,
family history, and other laboratory testing. A genetic consultation
may assist with interpretation of this result and help to determine
whether familial testing may be of benefit to this family.

Unless reported or predicted to cause disease, alterations found
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deep in the intron or alterations that do not result in an amino
acid substitution are not reported. These and common benign
variants identified for this patient are available upon request.

In most cases, one copy of the CYP21A2 gene and one copy of
its highly homologous, inactive pseudogene CYP21A1P are
separated by approximately 30 kb on chromosome 6. When two
copies of the CYP21A2 gene are present, they are typically in
trans (on opposite alleles). However, the CYP21A2 locus is prone
to large rearrangements due to the proximity of CYP21A2 and
CYP21A1P. Therefore, unless otherwise stated in the
interpretation, the technology used here is unable to confirm the
phase (cis/trans arrangement) of any identified copies of
CYP21A2, CYP21A1P, or hybrid alleles. Family studies of blood
relatives might assist in determination of phase.

A genetic consultation may be of benefit.

ADDITIONAL INFORMATION

A combined testing approach involving PCR ampilification, bi-
directional sequence analysis, and multiplex ligation-dependent
probe amplification (MLPA) is used to identify sequence variants
and copy number variation within the CYP21A2 gene (GenBank
accession number NM_000500; build GRCh37 (hg19)).

Four sets of PCR primer pairs amplify the CYP21A2 gene, the
inactive CYP21A1P pseudogene, and the CYP21A2/CYP21A1P
and CYP21A1P/CYP21A2 hybrids to determine the presence or
absence of amplification product.

Bi-directional full gene sequence analysis, including a portion of
the promoter and 3-prime untranslated regions, is then
performed on the CYP21A2 gene and the CYP21A2/CYP21A1P
hybrid (if present) to test for the presence of sequence variants.
Because the CYP21A1P/CYP21A2 hybrid and the CYP21A1P
pseudogene are expected to be inactive, sequencing is not
performed unless required for interpretation.

MLPA is performed to determine the copy number of the 5-prime
and 3-prime regions of the CYP21A2 gene and the CYP21A1P
pseudogene. Quantification and comparison of results is used to
determine the copy number of the CYP21A2 gene, the
CYP21A1P pseudogene, and the CYP21A2/CYP21A1P and
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CYP21A1P/CYP21A2 hybrids. Correlation of results from PCR,
bi-directional sequencing, and MLPA is used to determine the
CYP21A2 genotype. An online research opportunity called
GenomeConnect (genomeconnect.org), a project of ClinGen, is
available for the recipient of this genetic test. This patient registry
collects de-identified genetic and health information to advance
the knowledge of genetic variants. Mayo Clinic is a collaborator
of ClinGen. This may not be applicable for all tests.

Test results should be interpreted in the context of clinical
findings, family history, and other laboratory data.
Misinterpretation of results may occur if the information provided
is inaccurate or incomplete.

Rare polymorphisms exist that could lead to false-negative or

false-positive results. If results obtained do not match the clinical
findings, additional testing should be considered.

Laboratory Notes

Bone Marrow transplants from allogenic donors will interfere with
testing. Call Mayo Medical Laboratories for instructions for
testing patients who have received a bone marrow transplant.

Multiple in-silico evaluation tools may have been used to assist in
the interpretation of these results. Of note, the sensitivity and
specificity of these tools for the determination of pathogenicity is
currently unvalidated.

Specimen
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1) This test was developed and its performance characteristics determined by Mayo Clinic in a manner consistent with CLIA requirements. This test has not been cleared or

approved by the U.S. Food and Drug Administration.
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Result Summary                                           MCR

VARIANT(S) IDENTIFIED 
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Result                                                   MCR



MLPA DETECTED THE FOLLOWING:

 

One copy of the CYP21A2 gene

One copy of an inactive CYP21A1P/CYP21A2 hybrid

This hybrid typically represents the common 30kb deletion.

One copy of the inactive CYP21A1P pseudogene

 

SEQUENCE ANALYSIS OF THE CYP21A2 GENE DETECTED THE

FOLLOWING HEMIZYGOUS SEQUENCE VARIANT:

 

DNA change: c.293-13C>G (g.32006858)

Classification: pathogenic

Alternate (Legacy) Nomenclature: g.655A/C>G, the common

Intron 2 splice site mutation, or I2G



............................................................

Interpretation                                           MCR



See note [1] below.



One copy of CYP21A2 has been deleted and the remaining copy

harbors the identified hemizygous pathogenic variant

c.293-13C>G.

 

This result is supportive of a diagnosis of 21-hydroxylase

deficient congenital adrenal hyperplasia (CAH). The

c.293-13C>G variant is a common severe (salt-wasting)

variant.

 

The most common phenotype associated with compound

heterozygosity for c.293-13C>G and a CYP21A2 full gene

deletion is classic, salt-wasting CAH. Appropriate

screening and/or management procedures should be considered.

 

This result should be interpreted in the context of

clinical findings, family history, and other laboratory

testing. A genetic consultation may assist with

interpretation of this result and help to determine whether

familial testing may be of benefit to this family.

 

Unless reported or predicted to cause disease, alterations

found deep in the intron or alterations that do not result

in an amino acid substitution are not reported. These and

common benign variants identified for this patient are

available upon request.

 

In most cases, one copy of the CYP21A2 gene and one copy of

its highly homologous, inactive pseudogene CYP21A1P are

separated by approximately 30 kb on chromosome 6. When two

copies of the CYP21A2 gene are present, they are typically

in trans (on opposite alleles). However, the CYP21A2 locus

is prone to large rearrangements due to the proximity of

CYP21A2 and CYP21A1P. Therefore, unless otherwise stated in

the interpretation, the technology used here is unable to

confirm the phase (cis/trans arrangement) of any identified

copies of CYP21A2, CYP21A1P, or hybrid alleles. Family

studies of blood relatives might assist in determination of

phase.

 

A genetic consultation may be of benefit.

 

-------------------ADDITIONAL INFORMATION-------------------

A combined testing approach involving PCR amplification, 

bi-directional sequence analysis, and multiplex 

ligation-dependent probe amplification (MLPA) is used to 

identify sequence variants and copy number variation within 

the CYP21A2 gene (GenBank accession number NM_000500; build 

GRCh37 (hg19)).

 

Four sets of PCR primer pairs amplify the CYP21A2 gene, the 

inactive CYP21A1P pseudogene, and the CYP21A2/CYP21A1P and 

CYP21A1P/CYP21A2 hybrids to determine the presence or 

absence of amplification product.

 

Bi-directional full gene sequence analysis, including a 

portion of the promoter and 3-prime untranslated regions, 

is then performed on the CYP21A2 gene and the 

CYP21A2/CYP21A1P hybrid (if present) to test for the 

presence of sequence variants. Because the CYP21A1P/CYP21A2 

hybrid and the CYP21A1P pseudogene are expected to be 

inactive, sequencing is not performed unless required for 

interpretation.

 

MLPA is performed to determine the copy number of the 

5-prime and 3-prime regions of the CYP21A2 gene and the 

CYP21A1P pseudogene. Quantification and comparison of 

results is used to determine the copy number of the CYP21A2 

gene, the CYP21A1P pseudogene, and the CYP21A2/CYP21A1P and 

CYP21A1P/CYP21A2 hybrids. Correlation of results from PCR, 

bi-directional sequencing, and MLPA is used to determine 

the CYP21A2 genotype.

An online research opportunity called GenomeConnect 

(genomeconnect.org), a project of ClinGen, is available for 

the recipient of this genetic test. This patient registry 

collects de-identified genetic and health information to 

advance the knowledge of genetic variants. Mayo Clinic is a 

collaborator of ClinGen. This may not be applicable for all 

tests.

 

Test results should be interpreted in the context of 

clinical findings, family history, and other laboratory 

data. Misinterpretation of results may occur if the 

information provided is inaccurate or incomplete.

 

Rare polymorphisms exist that could lead to false-negative 

or false-positive results. If results obtained do not match 

the clinical findings, additional testing should be 

considered.

 

Bone Marrow transplants from allogenic donors will 

interfere with testing. Call Mayo Medical Laboratories for 

instructions for testing patients who have received a bone 

marrow transplant.

 

Multiple in-silico evaluation tools may have been used to 

assist in the interpretation of these results. Of note, the 

sensitivity and specificity of these tools for the 

determination of pathogenicity is currently unvalidated.
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Specimen                                                 MCR

WB Whole Blood 
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Alicia Algeciras-Schimnich,Ph.D. 







Laboratory Notes:



1. This test was developed and its performance

characteristics determined by Mayo Clinic in a manner

consistent with CLIA requirements. This test has not been

cleared or approved by the U.S. Food and Drug

Administration.
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