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Construction of Nanostructure with DNA-protein hybrid molecules for cell
reprogramming
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In this research, a novel method for cell reprogramming by using DNA-protein

hybrid molecules is developed. To induce cellular reprogramming, combinations of transcription
factors should be introduced into cells. To form complex of transcription factors, DNA-protein
hybrid molecules are focused. Firstly, to clarify whether combinations of protein can be introduced
into a cell, transcription factor combined with Green fluorescence protein was introduced into
cells. From the results, it was clarified that combination of protein which formed complex can be
introduced into cells. Secondly, a new method for construction of DNA-protein hybrid molecule is
developed. By fusing a protein of interest to replication initiator protein, DNA-protein hybrid

molecules can be constructed.

DNA- Rep



iPS

-DNA
Fig. 1
porcine circovirus type2 (PCV2) Rep
DNA DNA
& o, o Q A o
ssDNA I N7
- [>O+wu,:>{%>,,,$o @(&@
WY
Rep-#E5HF BEEEFA/UHR-DNA  EERFLV/OERTE F/ RS OBRNEA
Bes 8 NATVIRRF F/RBER [zk3YFOsS34
Fig. 1
PCV2 Rep DNA-
PCV2 Rep DNA DNA
PCV2 Rep Rep NanolLuc
Rep DNA NanolLuc
Rep
N C Rep
DNA- DNA
DNA-
Ascl-1 Nurrl
coiled-coil
GFP coiled-coil
PCV2 Rep DNA-
PCV2 Rep 1~116 NanoLuc N C
PCV2 Rep
DNA ssDNA Mg2* NanoLuc Rep

N C DNA



NanolLuc Fig.2 Rep

(A) DNA () ol () el (B)
His-NLuc-Rep Rep-NLuc-His 20
[kDa][ 1
—_— ,;16
75 - %14
50 | ww DNA-protein g1
s s < hybrid molecule glo
21 i‘---------@Protein !8
25 | - without DNA ;RH 6
20 | - ‘2‘
- ’ His-NLuc-Rep Rep-NLuc-His (His-NLuc-Rep) (Rep-NLuc-His) ~ His-NLuc
-DNA -DNA
Fig.2 Rep-NanoLuc A DNA B NanoLuc
DNA
elastin-like peptide (ELP) DNA
DNA
Rep N C
Rep
Rep DNA
DNA- DNA
Protein G DNA-
DNA-Protein G
DNA DNA DNA-NanoLuc
NanoLuc NanoLuc
DNA DNA-
PCV2 Rep DNA-
coiled-coil
coiled-coil
Olig2 coiled-coil
Olig2 GFP
GFP
Fig.3 coiled-coil
@ EGFP

EGFP.

2 EGFP-helix B @ helix A-Olig2 - EGFP-helix B
helixa
EGFP — = ™ I — o2

helix®

GFP — =g ™

helixB

@ helix A-Olig2 - EGFP
helixa
oMo — oig2
EGFP.

Fig.3 coiled-coil
EGFP @ helix B-EGFP @ helix A-Olig2 + EGFP @ helix A-Olig2 + EGFP-helix B



Mash1 (Ascll)
Nurrl
Mash1
Nurrl
Nurrl
Mash1

Mash1 N1E-115
Fig.4 MRNA Mash1

Without protein With Ascl1 protein

Fig.4 Ascl

DNA
PCV2 Rep DNA-



Mie M, Niimi T, Mashimo Y, Kobatake E 41

Construction of DNA-NanoLuc luciferase conjugates for DNA aptamer-based sandwich assay using 2019

Rep protein

Biotechnol. Lett. 357-362
DOl

10.1007/s10529-018-02641-7

Wei Guo, Yasumasa Mashimo, Eiry Kobatake, Masayasu Mie 31

Construction of DNA-displaying nanoparticles by enzymatic conjugation of DNA and elastin-like 2020

polypeptides using a replication initiation protein

Nanotechnology 255 102
DOl

10.1088/1361-6528/ab8042

8 0 0

ZHONG, Yixue; MASHIMO, Yasumasa; YANAGIDA, Yasuko; MIE, Masayasu; KOBATAKE, Eiry

Construction of DNA-protein Hybrid Molecule with Multiple Targeting Abilities for Cancer Immunotherapy

99

2019

99

2019




39

2017

DNA- Rep

98

2018

Wei GUO, Yasumasa Mashimo, Masayasu Mie, Eiry Kobatake

Construction of DNA Aptamer Displayed Nanoparticles Using Rep Protein

98

2018

DNA DNA-

11

2017




41

2019

Rep DNA-

100

2020




