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Improving efficiency of N-Terminal myristoylation of target proteins using a reconstituted cell-free protein synthesis system CeneFrontier
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<Abstract> <Introduction>
Previous Study Membrane localization of the synthesized proteins was low (approximately 20%).
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1. N-myristoylation of the target protein cleaved by TEV protease

1-1. Cleavage of the synthesized protein using TEV protease 1-2. N-myristoylation of the target protein cleaved by TEV protease

Target DNA NMT DNA
Previous study: G(o)a (C3S)-sfGFP-His | Da 2 GIMyrISTLSAESK
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This study: His-TEV-G(o)a (C3S)-sfGFP-FLAG -

Detection of myristoylated N-terminal peptide derived from TEV

<— Myristoyl-CoA hNMT1(A80) — +
MK | Hisx6 | ssa ENTLE\\(/FQ GGSO1O'(I(_CS3:I)E {GFP FLAG YHSEOYHO myristoyl-CoA — + protease-digested His-TEV-Goa(C3S)-sfGFP by MS analysis
ISX S
 TEV protease | The target protein cleaved by TEV
Target protein: His-TEV-Goa (C3S)-S{GFP-FLAG protease was myristoylated.
Goa(C3S) ﬁ NMT: human N-myristoyltransferase 1 (hNMT1)_A80
GSTLSAE sfGFP FLAG

The conventional PUREfrex reagent with 10-CHO-THF can be used for

. _ _ _ 1-3. Membrane localization of the myristoylated protein after cleavage by TEV protease
synthesizing the target proteins with TEV protease cleavage site.

Target DNA NMT DNA TEV(-)_NMT(+) TEV(+)_NMT(+) TEV(+)_NMT(-)
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Detection of TEV protease-digested N-terminal peptide derived from His-TEV-Goa(C3S)-sfGFP by MS analysis
The membrane localization efficiency of the N-myristoylated protein was

The synthesized protein was efficiently cleaved by TEV protease. increased to 60% by using TEV protease.
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2. Insertion of N-acylated protein to Nanodisc
y P 2-2. Insertion of N-acylated target proteins to Nanodisc membrane

Only N-myristoylation is insufficient for the efficient localization to membrane, and Target DNA (6xHis-TEV-Goa-sfGFP-FLAG)

other signal is usually required, such as S-palmitoylation and positive charged amino — sfGFP inserted into ND
acids cluster. (Maurer-Stroh et al, Genome Biol. 2004, 5, R21) l _.180
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- Addition of positive charged amino acids (RRR or RRRRRR) between myristoylation motif NMT DNA - iioo
(Goa(C3S)) and sfGFP. l’ S — l 2
« Use of palmitoyl-CoA (16:0) instead of myristoyl-CoA (14:0) as a substrate for NMT l < 60
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2-1. Construct with positive charged amino acids o e : I i
Purification by Ni-resin - S S
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Purification by Ni-resin
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TEV Goa(C38) R6 Ni Both the addition of positive charged amino
+6x Arg | MKI| Hisx6 | SSG| ENLYFQ | GSTLSAE STEEE o <«— Myristoyl-CoA or Palmitoyl-CoA Measurement of fluorescenceof sigre  @C10S @Nnd the use of palmitoyl-CoA increased
= Nanodisc (ND) - cegmmes, _ the insertion of N-acylated protein to ND.
. I-iistag
. v
<Conclusion> <On-going>

« Cleavage by TEV protease instead of MAP increased N-myristoylation and following the membrane
localization efficiency to 60%.

« Addition of positive charged amino acids improved the efficiency of insertion of the protein to ND.

« Use of palmitoyl-CoA as a substrate for NMT increased the efficiency of insertion to ND.

* Insertion of N-acylated proteins to the liposome from outside
 Engineering of NMT for palmitoyl-CoA
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