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OCRL Gene Analysis in Lowe Syndrome 
(Oculocerebrorenal syndrome of Lowe) 
 
CLINICAL FEATURES 
Lowe syndrome is a rare X-linked disorder caused by the deficiency of a phosphatidylinositol 4,5 bisphosphate 
(PIP2) 5-phosphatase due to pathogenic variants in the OCRL gene. The disorder is characterized by bilateral 
congenital cataracts, a form of renal Fanconi syndrome, with proteinuria, albuminuria, aminoaciduria and 
phosphaturia, and neurologic deficits including developmental delay/mental retardation, seizures and behavioral 
stereotypies. Additional findings include hypotonia, a characteristic facies, postnatal growth retardation and 
corneal keloids.1 

 

Variants in the OCRL gene also cause a form of Dent disease, known as Dent disease 2 (OMIM 300555). Dent 
disease is a rare X-linked disorder characterized by renal Fanconi syndrome, typically without the cataracts and 
neurologic deficits that occur in Lowe syndrome.2,4 Although the most common cause of Dent disease is due to 
variants in the CLCN5 gene, approximately 16-23% of Dent disease cases are due to pathogenic variants in the 
OCRL gene. 
 

INHERITANCE PATTERN 
X-Linked Recessive 

 
GENETICS 
Lowe syndrome is a rare X-linked disorder due to the deficiency of a PIP2 5-phosphatase that catalyzes the 
hydrolysis of the lipid second messenger, PIP2. The OCRL1 enzyme is expressed in most tissues, except for 
hematapoeitic cells.3 Enzyme activity can be measured in fibroblasts, however, enzymatic testing is not currently 
available in the United States. OCRL gene sequence analysis is necessary for carrier testing. The incidence of 
Lowe syndrome is approximately 1 in 1,000,000 worldwide. The OCRL gene is located on the X chromosome 
Xq26.1 and has 24 exons. 
 
TEST METHODS 
Using genomic DNA extracted from the submitted specimen, the complete coding regions and splice site junctions 
of the OCRL 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. 
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VARIANT SPECTRUM 
Variants can occur throughout the gene, and some affected individuals have been found with large 
deletions of the OCRL gene that would not be detectable by sequencing in females. 
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