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‘Objective

Glycosylphosphatidylinositol (GPI), a widely conserved glycolipid that anchors many cell surface proteins, is
synthesized by sequential additions of glycan components to phosphatidylinositol. In mammalian cells, the acyl
chain is added to glucosaminylphosphatidyl inoéitol at the third step in GPI biosynthsis. The purpose of this

study is to identify the responsible gene and the role of inositol acylation.

Methods and Results
Analysis of mutant cells defective in inositol acylation _

Molt4 1D10 cells were derived from human T cell lymphoma Molt 4 cells and CHOPA 10.14 mutant cells were
established from CHO cells. Both mutant cells were defective in surface expression of GPI anchored proteins.
We analyzed GPI biosynthesis in these mutant cells by metabolic labeling with [3Hlmannose in the presence of
tunicamyecin. Lipids were extracted from cell pellets and were separated by thin layer chromatography. In
contrast to Molt4 WT cells, the Molt4-1D10 and CHOPA 10.14 accumulated abnormal manolipids which were
sensitive to GPI-PLD and PI-PLC indicating that those lipids were mannosylated noninositol-acylated GPI
species. Tht_ese results suggested that both mutants were defective in inositol acylation of GPI and inositol
- acylation is important for the surface expression of GPI-anchored proteins.

By the further characterization using Jack bean «-mannosidase treatment of accumulated mannolipids
revealed that inositol acylation is not essential for mannosylation butvis critical for addition of the bridging
P-EtN to the third mannose.

Expression cloning of PIG-W cDNA
To obtained cDNAs that rescued surface expression of GPI anchored proteins on Molt 4 1D10 cells, we

transfected cells with the plasmids of the rat C6 glioma ¢cDNA library, collected CD59 positive cells by cell sorter




and recovered plasmids. Pooled plasmids were transfected into mutant cells followed by another cycle of cell
sorting and plasmid recovery. Total of 960 clones were analyzed and 2 positive clones were obtained. We
termed the gene PIG-W.
Characteristics of PIG-W protein

PIG-W gene encodes a 504 amino acid protein containing multiple transmembrane domains. Subcellular
localization of GST-tagged PIG-W by sucrose density gradient centrification revealed that PIG-W was mainly
detected in ER fraction. We purified tagged-PIG-W protein from transfected cells and analyzed enzyme activity
in vitro. Purified PIG-W protein were incubated with synthetic GlecN-PI(C8) as a substrate in the presence of
[*H]palmitoyl-CoA, and GInN-acylPI(C8) was generated. Therefore, affinity-purified PIG-W had inositol

acyltransferase activity suggesting that PIG-W is most likely an acyltransferase itself.

Summary v

1. In this study, we have cloned PIG-W gene which is responsible for mutant cells defective in GPI inositol
acylation.

2. PIG-W encodes the ER membrane protein which functions as an inositol acyltransferase of GPL

3. Inositol acylation is critical for surface expression of GPI anchored proteins but not for flipping or

mannosylation of GPI precursors.
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