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Abstract: Intracellular organelles in eukaryotic cells play important roles in many cellular functions. Intracellular
trafficking of many proteins to specific intracellular organelles is tightly regulated by various mechanisms in cells.
Therefore, elucidating the targeting mechanism of novel markers for intracellular organelles is important for cellular
physiology and pathology. In this study, we tried to identify the peptides which could bind to specific glycolipid
in cellular membrane using GFP-fused glycolipid-binding peptides, and analyzed their cellular localization. As a
result, we could identify mitochondria-, Golgi- or plasma membrane-targeting peptides. Furthermore, we found that
the plasma membrane-targeting peptide was localized to the plasma membrane via electrostatic interactions. Thus,
our results suggest that various glycolipid-binding peptides could be used as intracellular organelles markers.
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= P3 VWRLLAPPFSNRLLP GM1 Matsubara etal (2007)
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SAA1 SA1 RSFFSFLGEAFDGARDMWRAYS Cholestrol Liang etal (1996)
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Fig. 1. Generation and cellular localization of GFP-fused glycosphingolipid-binding peptides. (A) Summary of the information
of glycopshingolipid-binding peptides, (B) Diagrams of construction (left) and cellular expression of GFP-fused
glycosphingolipid-binding peptides, (C) Mitochondria localization of P3-EGFP in HEK293T cells. P3-EGFP was co-
localized with Mitotracker, a mitochondria marker in HEK293T cells. Scale bars, 20 pm.
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Fig. 2. Generation and cellular localization of GFP-fused modified glycosphingolipid-binding peptides. (A) Diagrams of construction
(left) and cellular expression of MLCCM added, GFP-fused glycosphingolipid-binding peptides, (B) Identification of
intracellular localization of Ab(CC)-EGFP. Ab(CC)-EGFP was colocalized with Mitotracker, a mitochondria marker in
HEK293T cells. Scale bars, 20 um, (C) Diagrams of construction (left) and cellular expression of S(N30) added, GFP-fused
glycosphingolipid-binding peptides. Scale bars, 20 pm, (D) Identification of intracellular localization of GFP-fused modified
glycopshingolipid-binding peptides. S(N30)-Pr-EGFP was co-localized with PLC31(PH)-mRFP, a plasma membrane
marker in HEK293T cells. S(N30)-Sul-EGFP was partially localized with GalT-mRFP, a Golgi marker in HEK293T

cells. Scale bars, 20 pm.
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Fig. 3. Plasma membrane localization of S(N30)-Pr-EGFP via electrostatic interaction mainly generated by PI4P and PI(4,5)P,
in plasma membrane. (A) Effects of PI depletion by antimycin on plasma membrane localization of S(N30)-Pr-EGFP.
Images were acquired before and after 10 uM antimycin treatment for 40 min. Membrane localization of S(N30)-
Pr-EGFP is changed from plasma membrane to cytosol by antimycin A treatment. Scale bar, 20 um, (B) Plasma
membrane localization of S(N30)-Pr-EGFP is changed by treatment with sphingosine, one of the basic lipids. The
images were acquired before and after treatment with 75 uM sphingosine in PBS. Scale bar, 20 um, (C) Schematic
diagrams of PJ system. In the absence of rapamycin (Rapa), lynl11-FRB and mRFP-FKBP-PJ are localized to the
plasma membrane and cytosol, respectively. In the presence of Rapa, Rapa-FRB can be associated through FKBP,
leading to the plasma membrane targeting of mRFP-FKBP-PJ, depleting Pls, (D) Cellular localization of S(N30)-Pr-
EGFP in the absence or presence of rapamycin in HEK293T cells. S(N30)-Pr-EGFP was co-transfected with PJ, PJ-
Sac, INPPSE, and PJ-Dead. Yeast Sacl dephosphorylates PI4P and INPPSE converts PI(4,5)P, to PI14P. Membrane
localization of S(N30)-Pr-EGFP is switched to the cytoplasm by PJ recruitment, but not PJ-Sac and INPPSE (right).
Thus, an electrostatic interaction contributes to S(N30)-Pr-EGFP recruitment to the plasma membrane and PI4P and
PI(4,5)P, are also involved in charging the plasma membrane. Scale bar, 20 pm.
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