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A neuronal VLDLR variant lacking the third complement-type
repeat exhibits high capacity binding of apoE
containing lipoproteins
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ARTICLE INFO ABSTRACT
Article history: Very-low-density lipoprotein receptor (VLDLR) is a multi ligand apolipoprotein E (apoE) receptor
Accepted 12 April 2009 and isinvolved in brain development through Reelin signaling. Different forms of VLDLR can be
‘Available online 22 April 2009 generated by alternative splicing. VLDLR-1 contains all exons. VLDLR-I lacks an O-linked sugar
domain encoded by exon 16, while VLDLR-UI lacks the third complement-type repeat in the
Keywords: ligand binding domain encoded by exon 4. We quantitatively compared lipoprotein binding to
Very-low-density-lipoprotein human VLDLR variants and analyzed their mRNA expression in both human cerebellum and
receptor mouse brain. VLDLR-III exhibited the highest capacity in binding to apoE enriched {3-VLDL in
Alternative splicing vitro and was more effective in removing apoE containing lipoproteins from the circulation
Variant than other varants in vivo. In human cerebellum, the major species was VLDLR-II, while the
ApoE second most abundant species was a newly identified VLDLR-IV which lacks both exon 4 and

16. VLDLR-I was present at low levels. In adult mice, exon 4 skipping varied between 30 and 47%
in different brain regions, while exon 16 skipping ranged by 51-76%. Significantly higher levels
of VLDLR proteins were found in mouse cerebellum and cerebral cortex than otherregions. The
deletions of exon 4 and exon 16 frequently occurred in primary neurons, indicating that newly
identified variant VLDLR-IV is abundant in neurons. In contrast, VLDLR mRNA lacking exon 4
was not detectable in primary astrocytes. Such cell type-specific splicing pattemns were found
in both mouse cerebellum and cerebral cortex. These results suggest that a VLDLR variant
lacking the third complement-type repeat is generated by neuron-specific alternative splicing.
Such differential splicing may result in different lipid uptake in neurons and astrocytes.
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