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Abstract: Low-density lipoprotein receptor related protein 6 (LRP6) is a member of the low-density
lipoprotein receptors family (LDLRS) which is involved in the clearance of LDL from the bloodstream
and the signaling of the canonical wingless signaling pathway. Several genetic variants in the LRP6
gene have been conclusively associated with cardiovascular diseases (CVDs) and metabolic syndrome.
However, the structural and functional implications of those variations have not been fully elucidated.
The CVD-associated LRP6 variants could be retained and possibly subjected to endoplasmic reticulum
associated degradation (ERAD), a quality control and adaptive process employed by cells to eliminate
misfolded proteins to maintain ER homeostasis. The aim of this project is to investigate the subcellular
localization, stability, and transport of ten LRP6 missense variants (p.Lys82Asn, p.Arg360H s,
p.Tyrd18His, p.Asn433Ser, p.Argd73GIn, p.Ser488Tyr, p.Arg611Cys, p.Pro1066Thr, p.Pro1206His,
and p.lle1264Val) associated with CVD. The variants were generated by site-directed mutagenesis,
then analyzed by confocal immunofluorescence microscopy and western blotting. The
immunofluorescence and confocal imaging showed that while the wild-type LRP6 is transported to the
plasma membrane, several CAD-associated LRPG6 variants were not transported to the same level and
instead retained in the ER. To further confirm these observations, the glycosylation profiles of these
variants were analyzed by western blotting and the Endoglycosidase-H sensitivity and resistance
assay, which demonstrated significant lower maturation rates for the mutant proteins in comparison
with wild-type. ER retention of CVD-associated LRP6 variants could contribute to their pathogenicity
by loss or reduction of LRP6 function and signaling efficiency, which could be further explored by
carrying out functional analysis in the future. This study will lead to a better understanding of the
pathogenesis of LRP6 missense variations with potential applications in clinical diagnosis and the
development of new therapies.
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