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The plasma membrane plays a crucial role in relaying signals from the outside environment to the
inside of the cells. In eukaryotic cells, the inner leaflets of the plasma membrane are composed mostly
of phospholipids, including phosphatidylethanolamine (PE), phosphatidylserine (PS), and phosphati-
dylinositides (PIs). In this study, we tried to analyze the morphological changes induced by EGFP-
fused membrane binding proteins, which are targeted to the plasma membrane via specific phospholi-
pids binding. As a result, we found that overexpression of EGFP-P4M-5idM, a specific PI4P binding
protein, or EGFP alone, did not induce any morphological changes. On the other hand, overexpression
of EGFP-PLC81(PH), which is a specific PI(4,5)P, binding protein, EGFP-AKT1(PH) which binds to PI
(34,5)P5, or EGFP-OSH2(PH)*2 which binds to PI4P and PI(4,5)P,, could induce the filopodia and lam-
ilapodia formation as well as cell shrinkage. Overexpression of Lact-C2-EGFP which is a specific PS-
binding probe, EGFP fused Aplysia phosphodiesterase 4 (ApPDE4) long-form (L(N20)-EGFP) which is
localized to the plasma membrane via hydrophobic interaction, or EGFP fused Aplysia PDE4 short-
form (S(N-UCR1-2)-EGFP) which is localized to the plasma membrane via electrostatic interaction, could
induce cell shrinkage, but not filopodia or lamilapodia formation. Taken together, our data support
that the different phospholipid bindings in the plasma membrane could induce different characteristic
morphological changes. Thus, we can analyze, characterize, and classify the cellular morphological
changes induced by the various phospholipid binding proteins.
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Table 1. Summary of DNA characteristics

&30l AlS2t DNA 3=
List of DNA and Addgene accession numbers (Table 1).
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Penicillin/streptomycin + DMEM H] e} ol X 37°C (w/ 5%
CO2) M v 7] & o] &3 w3t %t DNA transfection
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California 92008, USA)ALell Al Al g5 = AHAE 7|Ho R
TYH A3, Transfection ¥ th5'doll Carl Zeiss (Carl-Zeiss-
Strasse 22, 73447 Oberkochen, Germany)A+<] Zeiss LSM 700
laser scanning confocal microscopes ©]-&3td GFP ex-
citation (488 121 508-543 nm)Z GFP emission (500-550
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DNA list Mechanism of plasma membrane targeting Source
GFP-P4M-SidM PI4P binding Addgene (Plasmid #51469)
OSH2(PH)x2 PI4P, PI(4,5)P, binding from Tamas Balla[1]
EGFP-PLC&1(PH) PI(4,5)P, binding from Bong-Kiun Kaang[12]
EGFP-AKT1(PH) PI(3,4,5)P; binding Addgene (Plasmid #21218)

Lact-C2-EGFP
ApPDE4 L(N20)-EGFP
ApPDE4 S(N-UCR1-2)

PS binding

Hydrophobic interaction
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Addgene (Plasmid #22852)
From Deok-Jin Jang[9, 11]
From Deok-Jin Jang[9, 11]
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Fig. 1. Dissection of molecular mechanism of the plasma membrane targeting of GFP-fused proteins. (A) Plasma membrane local-
ization of GFP-fused proteins and effects of PI depletion by antimycin A treatment on the targeting. Various GFP-fused
proteins are expressed in HEK293T cells. Images are acquired before and after 200 nM antimycin A (Am) treatment for
40min. Scale bar, 20 um. (B) Plasma membrane localization of EGFP-OSH2(PH)x2, EGFP-PLC61(PH) or EGFP-PAM-SidM
is changed by the depletion of Pls by the pseudojanin (PJ) system. EGFP-OSH2(PH)x2, EGFP-PLCS1(PH) or EGFP-P4M-5idM
was co-expressed with Lyn11-FRB and mRFP-FKBP-PJ/Inpp5e/PJ-Sac/PJ-DAED in HEK293T cell. (C) Plasma membrane
localization of EGFP-AKT1(PH) is changed by wortmannin, a PI3K inhibitor treatment. Scale bar, 20 um. (D) Plasma mem-
brane localization of S(N-UCR1-2)-EGFP is changed by treatment with sphingosine, one of the basic lipids. Images obtained

at X 40 magnifications. Scale bar, 20 ym.
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Fig. 2. Morphological changes induced by expression of various GFP-fused proteins. Fluorescent images (top panel), DIC images
(middle panel), and merged images (bottom panel) of cell expressing EGFP-fused proteins (A). EGFP-fused proteins are
expressed with mRFP in HEK293T cells (B). As a control, EGFP and mRFP are used. The confocal images show the repre-
sentative cell morphology of the corresponding EGFP-fused proteins expressing cells. Except for EGFP-P4M-SidM or EGEP,
the dramatic morphological changes are occurred in the expression of EGFP-PLCS1(PH), EGFP-AKT1(PH), EGFP-OSH2
(PH)x2, Lact-C2-EGFP, L(N20)-EGFP and S(N-UCR1-2)-EGFP. Images obtained at X 40 magnifications. Scale bar, 20 pm.
Higher magnification images clearly show the fine structure of cells. The yellow arrowheads indicate lamelipodia and the
yellow arrows indicate filopodia. Images obtained at X 100 magnifications. Scale bar, 50 um.
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