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Construction of target-directed liposomes by lipid modification of proteins based on a reconstituted cell-free protein synthesis system
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Purpose of this research

N-terminal myristoylation

1. Synthesis of N-terminal acylated proteins using PUREfrex
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Construction of target-directed liposomes

L by lipid modification of proteins J

MS analysis of N-terminal peptide
derived from Goa(S)-s{GFP

Myristoyl-
CoA

myristolated protein

The membrane localization
efficiencies of Goa(S)-s/GFP.
Values were normalized by specific surface
area (SSA) to account for GUV size effecs.

The membrane localization of
the N-myristoylated proteins
was limited due to inefficient
cleavage of the N-terminal

The membrane localization efficiency improved from
methionine by MAP.

70% membrane localization/SSA using MAP to 140%
membrane i A using TEV pi

2. Displaying N-acylated proteins on the surface of liposomes
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N-myristoylated proteins could
not be localized into liposomes
from the outside.

2-1. Improvement of the membrane localization efficiency of N-acylated protein

Addition of positively charged amino acids

Both the addition of positively charged amino acids
and the use of palmitoyl-CoA increased the insertion
of N-acylated protein to Nanodisc.

2-2. Displaying N-acylated proteins on the surface of liposomes

The introdi of R6 1tly enhanced the membrane localization efficiency of
N-acylated proteins onto liposome from the outside.

3. Targeting of liposomes displaying membrane-anchored VHH antibodies to cell
surface antigens

@ HisTEV-Goa(S)-VHH (nontrimmed)
O Goa(S)-VHH (trimmed)

O Nonmordified Goa(S)-VHH
<« Myristoylated Goa(S)-VHH

N-acy VHH antibodies exhibited
surface antigens.
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This system provides a platform for presenting soluble proteins on lipid membranes,
with potential applications for the development of target-directed liposomes.
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4. C-terminal prenylation using PUREfrex

4-1. Synthesis of farnesyltransferase

Farnesyltransferase (FTase)

<Conclusion>

« Both the addition of positively charged residues and the use of palmitoyl-
CoA increased the localization of N-acylated protein to lipid membrane
from outside.

Liposomes displaying N-acylated VHH antibodies exhibited specific
binding to cell surface antigens.

—Target-directed liposomes were developed.

Synthesis of a protein with a farnesylated C-terminus using PUREfrex
was achieved. Membrane localization of C-terminal farnesylated proteins
will be investigated in future work.
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