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Abstract of Thesis

Glycosylphosphatidylinositol (GPI) is a glycolipid that serves as a membrane anchor of a group of cell

surface proteins. GPI is synthesized in the endoplasmic reticulum (ER) from phosphatidylinositol (PI)

by stepwise reactions and transferred to the protein. Defects in genes involved in GPI biosynthesis

affect cell surface expression of GPI-anchored proteins and, in humans, cause neurological disorders

termed inherited GPI deficiency (IGD). ARV1, an ER membrane protein, regulates homeostasis of wide

range of lipids, such as sterols, sphingolipids, phospholipids, and GPI. Recently, several cases of

ARV1 deficiency were reported to exhibit symptoms similar to IGD, however, how ARVl regulates GPI

biosynthesis is not well understood. Here, we show that ARV1 acts as a component of the first enzyme

in GPI biosynthesis, GPI N-acetylglucosaminyltransferase (GPI-GnT) complex. In human cells, ARV1

associates with PIGQ, one of the seven components of GPI-GnT complex. In the absence of ARV1, GPI-GnT

activity is greatly decreased. ARV1 mutants defective in association with PIGQ lose their abilities to

enhance GPI-GnT activity, showing that physical associtation with PIGQ is critical for ARV1’ s role in

GPI-GnT. Isolated ARVl-containing GPI-GnT complex, but not ARVI1-less GPI-GnT complex, carries PI.

ARV1-containing GPI-GnT complex uses PI more efficiently than ARVl1-less GPI-GnT complex in an in vitro

enzyme assay. It seems that ARV1 facilitates recruitment of PI to GPI-GnT and is critical for

regulation of GPI-anchored protein expression in human body.
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INEDIES X7 BT HARVIZ, FRx RiFE (A7 we—v, X740 U TRE., U IEE) DR A
FAZAZEGTH R TV A VNVERAT 7T UNA ) v b=V (GPI) DAEGRIZH R L TWH
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