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DHCR7 Gene Analysis in Smith-Lemli-Opitz Syndrome 
 

DISORDER ALSO KNOWN AS 
SLO syndrome; 7-dehydrocholestorol reductase deficiency 
 
CLINICAL FEATURES 
Smith-Lemli-Opitz syndrome (SLOS) is a severe developmental disorder. The clinical spectrum is wide and 
includes both pre- and post-natal growth retardation, mild to severe mental retardation, multiple congenital 
malformations (both major and minor), and characteristic facies. Frequent additionally observed findings include: 
microcephaly, micrognathia, cleft palate, cardiac defects, abnormal external genitalia, post-axial polydactyly, and 
2-3 toe syndactyly. Infants are often hypotonic with poor suck, and have failure to thrive. Older children commonly 
have behavioral concerns including autism, hyperactivity, aggression, and self-injurious behavior.1-3 
 
GENETICS 
Pathogenic variants in the DHCR7 gene underlie SLOS. Children with SLOS have elevated serum 7- 
dehydrocholesterol (7-DHC) levels and low levels of serum cholesterol. In cholesterol biosynthesis, 7- DHC is 
converted to cholesterol by the enzyme 3β-hydroxysterol Δ7-reductase (sterol delta-7- reductase), which is 
encoded by the gene DHCR7. DHCR7 is also required to reduce 7- dehydrodesmosterol to desmosterol.1-3 The 
DHCR7 gene is located on chromosome 11q13.4. 
 
INHERITANCE PATTERN 
Autosomal Recessive 
   
TEST METHODS 
Using genomic DNA extracted from the submitted specimen, the complete coding regions and splice site junctions 
of the DHCR7 gene are enriched using a proprietary targeted capture system developed by GeneDx for next-
generation sequencing with CNV calling (NGS-CNV). The enriched targets are simultaneously sequenced with 
paired-end reads on an Illumina platform. Bi-directional sequence reads are assembled and aligned to the 
reference sequence based on NCBI RefSeq transcripts and human genome build GRCh37/UCSC hg19. After 
gene specific filtering, data are analyzed to identify sequence variants and most deletions and duplications 
involving coding exons; however, technical limitations and inherent sequence properties effectively reduce this 
resolution for some genes. Alternative sequencing or copy number detection methods are used to analyze or 
confirm regions with inadequate sequence or copy number data by NGS. Reportable variants include pathogenic 
variants, likely pathogenic variants and variants of uncertain significance. Likely benign and benign variants, if 
present, are not routinely reported but are available upon request. 
 
The technical sensitivity of sequencing is estimated to be >99% at detecting single nucleotide events. It will not 
reliably detect deletions greater than 20 base pairs, insertions or rearrangements greater than 10 base pairs, or 
low-level mosaicism. The copy number assessment methods used with this test cannot reliably detect copy 
number variants of less than 500 base pairs or mosaicism and cannot identify balanced chromosome aberrations. 
Assessment of exon-level copy number events is dependent on the inherent sequence properties of the targeted 
regions, including shared homology and exon size. 
 
VARIANT SPECTRUM 
More than 200 variants in the DHCR7 gene have been described. A single splice-site variant accounts for 
approximately 1/3 of mutant alleles in identified patients, denoted IVS8-1G→C. However, variants can occur most 
anywhere else within the coding region of the gene. Variants include missense, nonsense, splice-site, small 
deletions/insertions, and gross deletions.4,5 
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