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Development of a novel active targeting system based on split SNAP-tag
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In this experiment, a novel active targeting system based on split SNAP-tag was d
eveloped. Firstly, split SNAP-tag complementation was studied. Split SNAP-tags, fragments of divided SNAP-
tag were fused to proteins that can interact with each other. After incubation with a fluorescent SNAP-tag

substrate, cells that expressed split SNAP-tag fusion proteins generated fluorescent signals when these p
roteins interacted. It was shown that split SNAP-tag labeling method should be a useful tool for visualiza
tion of protein-protein interaction processes.

Next, for using DNA aptamer in our system, we developed a method for site-specific labeling of single-stra
nded DNA (ssDNA) to a recombinant protein of interest (POl) through the Gene-A* protein (Gene-A*) from bac
teriophage phi X174, without any chemical modifications of ssDNA.

SNAP-tag complementation



DDS

human
alkylguanine-DNA alkyltransferase (hAGT)
SNAP-tag
SNAP-tag

SNAP-tag

a -complementation
SNAP-tag
SNAP-tag
(split SNAP-tag)
split SNAP-tag
DNA
SNAP-tag
DNA
Gene A*
DNA-

(1) split SNAP-tag

SNAP-tag
SNAP-tag
SNAP-tag
91-92
PCR N C
split SNAP-tag

Jun Fos

SNAP-tag
split SNAP-tag
FKBP12
FM split
SNAP-tag
SNAP-tag split-SNAP
FM
(2) Gene A* DNA-
Gene A*
Gene A* @ X174
PCR
pET32c
BL21(DE3)
FITC Gene A*
DNA Gene A*
SDS-PAGE
DNA
Gene A*
Gene A*  GFP
His
DNA
DNA
(1) Split SNAP-tag
SNAP-tag
Fos Jun
SNAP-tag
SNAP-tag

Fig.1



PpcDNA-cSNAP-bFos + pcDNA-nSNAP POI: Protein of interest
A*: PhiX174 Gene-A*
//{xﬁﬁm & W
pcDNA-cSNAP-bFos + pcDNA-nSNAP-bJun fbmm% . P QVO
/T
L
Fig.3
Fig.1 Split SNAP-tag Gene A*
DNA
SNAP-tag  Fos Jun 3
Gene A* DNA
91-92 SDS-PAGE
SNAP-tag
SNAP-tag FKBP12 Gene A*
Gene A*  GFP
FM Gene A* N
i C
Fig.2 Gene A*
Mem-FM-nSNAP NLS-FM-nSNAP
1. +
FM-cSNAP FM-cSNAP
DNA-
Gene A*
DNA Gene
A* Luciferase
Fig.2 split SNAP-tag Fig.4
, Thrombin (1g)
split SNAP-tag 0.0625 o.125mn:) 2|2 u%s 1
20000+
E 7 —e—Thrombin T
§ 160001 —=— Lysozyme 1
é%‘ 12000i
(2) Gene A* DNA- 2 8000
E 4000:
@ X174 Gene A* ol i .
DNA Fig.4
DNA
Fig.3 split
SNAP-tag




split SNAP-tag

1: Matsumoto R, Hara R, Andou T, Mie M,
Kobatake E. Targeting of EGF-displayed
protein nanoparticles with anticancer
drugs. J Biomed Mater Res B Appl Biomater.
2014 (in press) doi: 10.1002/jbm.b.33162.

2: Bae J, Mie M, Kobatake E. Development
of a specific siRNA delivery system into
HeLa cells using an 1gG-binding fusion
protein. Biotechnol Lett. 2013
35(12):2081-9. doi:
10.1007/s10529-013-1299-y.

3: Mie M, Kai T, Le T, Cass AE, Kobatake
E. Selection of DNA aptamers with affinity
for pro-gastrin-releasing peptide
(proGRP), a tumor marker for small cell
lung cancer. Appl Biochem Biotechnol. 2013
169(1):250-5.
doi:10.1007/s12010-012-9956-5.

4: Mashimo Y, Maeda H, Mie M, Kobatake E.
Construction of semisynthetic DNA-protein
conjugates with Phi X174 Gene-A* protein.
Bioconjug Chem. 2012 23(6):1349-55. doi:
10.1021/bc300118m.

5: Mie M, Naoki T, Uchida K, Kobatake E.
Development of a split SNAP-tag protein
complementation assay for visualization
of protein-protein interactions in living
cells. Analyst. 2012 137(20):4760-5. doi:
10.1039/c2an35762c.

6: Akter F, Mie M, Grimm S, Nygren P4,
Kobatake E. Detection of antigens using a
protein-DNA  chimera  developed by
enzymatic covalent bonding with phiX gene
A*. Anal Chem. 2012 84(11):5040-6. doi:
10.1021/ac300708r .

7: Mie M, Thuy NP, Kobatake E. Development
of a homogeneous immunoassay system using

protein A fusion fragmented Renilla
luciferase. Analyst. 2012 137(5):1085-9.
doi: 10.1039/c2an15976g.

8: Andou T, Endoh T, Mie M, Kobatake E.
Direct detection of RNAs in living cells
using peptide-inserted Renilla luciferase.
Analyst. 2011 136(12):2446-9. doi:
10.1039/c1an15130d.

1:
DNA-
94
2014 3 27-30
2 Split
SNAP-tag
2013
2013 9 27-28
3 -
PhiX174GeneA* DNA
93
2013 3 22-25
4 Protein

Labeling with Split SNAP-Tag by Protein

Interaction Dependent Reconstitution in

Living Cells The First International

Symposium on Biofunctional Chemistry 2012
11 28-30

5 -

PhiX174 Gene A* DNA

6
2012 9 6 8
6 , Split-SNAP
tag
5 2011
9 13

@

MIE, Masayasu

40334528



