u

) <

The University of Osaka
Institutional Knowledge Archive

Tale Implication of lipid moiety in oligomerization
and immunoreactivities of GPI-anchored proteins

Author(s) |fk, BHE

Citation |KFRKZ, 2013, HIHX

Version Type

URL https://hdl. handle.net/11094/59774

rights
ZENSA VI —3v NMAHDHFEIESATWAW
2, HXDEEDHE AL TVWEYT, 2XDTF
Note | ECEZDBAR, <a

href="https://www. Library. osaka-
u.ac. jp/thesis/#closed”> KR KFEDIEBLEHHRTICD W
K/ TSREI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



—8E%—

[65]

vy o Eay

S LI 5
WLOHELyBOLE W & (ES)

(Jihyoun Seong)

o4 i F 5 FH 25891 z3

TR EFE AR ER254 3 A 25H

FAL R G o EAR ARG 4 555 1 EEY
BRI RE T B BREE I o 8

iz X & Implication of lipid moiety in oligomerization and

+

immunoreactivities of GPI-anchored proteins
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[ B #9(Purpose))
Fatty acid remodeling of glycosylphosphatidylinositol (GPI) is critical for accumulation of

GPI-APs in lipid rafts where (glyco) shingolipids and cholesterol are enriched in a liquid-ordered

manner. Before remodeling, most of GPI anchors contain an sn-2 unsaturated fatty acid. A Golgi

membrane protein PGAP3 is required for production of lyso-GPI by cleavage of the sn-2

unsaturated fatty acid. Another Golgi membrane protein PGAP2 is involved in reacylation of the

sn-2 position with a stearic acid. Thus, this fatty acid remodeling, that produces GPI-APs

possessing two straight saturated fatty acid chains. In PGAP3 deficient mouse embryonic

fibroblasts (MEFs), GPI-APs that have not undergone fatty acid remodeling exhibit reduced

immunoreactivities in Western blotting compared to normal remodeled GPI-APs. In contrast,

immunostaining in flow cytometry and immunoprecipitation did not show significant differences

between remodeled and unremodeled GPI-APs. Here, we focused on the mechanism of differential

immunoreactivities between remodeled and unremodeled GPI-APs.
[ 572 & ONZ pA#E (Methods/Results))

1)

2)

3)

MEFs were isolated from PGAP3 knockout mice. Lysate was fractionated with cold 1%
Triton-X100. Majority of GPI-APs in KO cells exist in detergent soluble fraction.

HA- placental alkaline phosphatase (PLAP) expressing MEFs were infected with PGAP3 or
control vector, retrovirally. Western blot and flow cytometry of GPI-APs were performed
against HA or PLAP. Flow cytometry data exhibited no significant differences from remodeled
and unremodeled cells against HA and PLAP antibodies. When western blotting was performed
against PLAP, PGAP3 KO cells exhibited reduced signal, whereas HA antibody detected similar
amount of HA-PLAP. The enzymatic activity of PLAP was measured using whole cell lysate
from both cells. The activities were not affected by differences in GPI-anchor.

Western blotting of EGFP-Flag-CD59 fusion protein against anti-EGFP and -Flag still

4)

5)

6)

exhibited the reduced signals in KO cells.

To increase avidity of antibody, 1°' and 2" antibodies were mixed and applied to the Western
blotting. The premixed antibody equalized the band intensity. Also, Fab fragment equalized the
intensity of remodeled and unremodeled GPI-APs.

Therefore, the results through 1) to 4) indicate that GPI portion dose not affect protein
conformation, but there is evidence that GPI-APs oligomerize by hydrophobicity of their
anchor with saturated two fatty acid chains. To confirm differential formation of oligomers in
vivo, HA-Thyl was chemically cross-linked. KO cells failed to make cross-linking efficiently.
To further ensure the significance in physiology the cells were treated with GPI-binding
bacterial toxin, aerolysin, the toxin equally bound to both cells but LDsy of KO cell is two fold

higher than that of wild type.

[ # #&(Conclusion)]
This study revealed significant aspect of GPI-remodeling in accelerating oligomerization by

GPI-GPI interactions. Also this study provides technical information for comparing the amount of

proteins harboring different type of GPIs.
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