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Realization of effective gene transfection by actively DNA folding-controllable
polyplexes
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In this stud¥, we synthesized a cationic polymer with a multi-branched
polymer structure in order to actively control the property that charge-neutralized plasmid DNA is
regularly folded, and then, we tried to control molecular folding of DNA in the polyplex. By
focusing on the density in the polyplex of the multi-branched polymer part, various DNA molecule
folding states were induced, and the correlation between the folding state and the transcription
efficiency was clarified. Polyplexes with optimized DNA molecule folding status exhibited highly
efficient gene transfection.
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Foxld, 2nETHTFAUME ST TH D poly(L-lysine) & poly(ethylene glycol) (PEG) 72 & D
FA A MR DT O D T 0y 7 HEAREBG X7 X —L LT TRat L. T O
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AWFFETIE, BRI & dL7c plasmid DNA 2SHRIBIZHTN =72 F D & ) R Z REEIIC
HET2Z &Ik, KU T Ly 7 ANTO DNA 55+ 7 4 —/VTF « v 7 OFENC L D iREEFE
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v I AN ET A2 Z LRI TWS, F, T/ 7744 N—KRI Py 7 ANTIX
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L. 74—V T 4 TIRELIRENROMEZHOMNE L, AR RELRTEAOENTLHZ &
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maPEG-PLL (PEG5k X 16-PLL72)/% O} PLL 75 7 U <~ —(PLL96)? PBS(-)¥ifi(3 mg/mL)% A h
v Va—vartl, TOALy I VY a—valZRATHIETRY ~—RARIKE
&7z, Z? & E @D maPEG-PLL ®<E /LIt % maPEG content (%) & EEF L7z, KIZ, total N/P LE3 1
L7205 X 912 pDNA @ PBS(HEIR AR U ~—ImiRICz2, | T—BiA > FaX—F 452 &
TRV T Ly AEPB LT, AR LAY 7Ly 7 A2\ T, EtBr exclusion assay, 51
TIPS EE (AFM) IZ X 2 REEE, A Y 7Ly 7 2D PCR #haa¥li 72 & OFeEMMT 217 - 72,
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Btk (maPEG content) Z 95 Z & CHRU S L v
AND PEG iRAEVEEZ LS E, PEG im%n/\b\f“yj‘s
DNA EEREIREECAR Y 7' L v 7 ABEREA~ RIT T8I Fig. 4-1 Electrophoresis images of pDNA
WTHFT L7, £79. maPEG content 100% {2 *ﬁé?“é complexed with maPEG-PLL or PLL
PEGSk X 16-PLL72 K U 7L » 7 A & maPEG content 0%\~ omopolymer at varying N/P ratios.
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V7L 7 AR LTWVWAEZ ENHERINT WD, Fig. 4-2 Ethidium bromide exclusion
PEG5k X 16-PLL72 & PLL96 ® DNA ~DOf&& 173 [FkkT  assay of polyplexes prepared from
polycation mixtures at varying maPEG-
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FECOMZ RFIZMEINL TV D EHEl SN D,
BT, BEEDMNEI S 4 DNAL 7y +-2 A1k
LEZHNAHRY F Ly 7 A (maPEG :
content = 30, 60, 90, 100) DEHEZ T[]  Fig. 4-3 AFM images of polyplexes prepared from
P LV Lz, RU Ly 7R polycation mixtures at varying maPEG-PLL contents.
(maPEG content = 30, 60, 90, 100) @ AFM
A A=V % Fig. 43 1R LTz, S 61T, e
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Fig. 4-5 Amplification curves (A) and PCR

efficiency (B) of polyplexes prepared from

polycation mixtures at varying maPEG-PLL

contents.

BB T N7 4 —AIROBTHLLEADND, AIIETH LN IR EBRRICET 5 R 2
MAEDEDZ LT, BRBERIETANART Z—DRAIRNARETH L EEZLND,



5 5 0 2

Hashimoto Takuya Yuba Eiji Harada Atsushi Kono Kenji 8

Preparation of photothermal-chemotherapy nanohybrids by complexation of gold nanorods with 2020

polyamidoamine dendrimers having poly(ethylene glycol) and hydrophobic chains

Journal of Materials Chemistry B 2826 2833
DOl

10.1039/C9TB02163A

Hashimoto Takuya Hirata Tomoya Yuba Eiji Harada Atsushi Kono Kenji 12

Light-Activatable Transfection System Using Hybrid Vectors Composed of Thermosensitive Dendron 2020

Lipids and Gold Nanorods

Pharmaceutics 239 239
DOl

10.3390/pharmaceutics12030239

Hashimoto Takuya Hirai Yuji Yuba Eiji Harada Atsushi Kono Kenji 11

Temperature-Responsive Molecular Assemblies Using Oligo(Ethylene Glycol)-Attached 2020

Polyamidoamine Dendron Lipids and their Functions as Drug Carriers

Journal of Functional Biomaterials 16 16
DOl

10.3390/jh11010016

Harada Atsushi Nomura Kenta Yuba Eiji Kono Kenji 5

Gene Expression of Aspect Ratio-Controlled Polyplexes Based on the Effect of Multi-Arm 2019

Poly(ethylene glycol)

ACS Biomaterials Science & Engineering 5681 5687

Dol
10.1021/acshiomaterials.8b01498




Aono Ryuta Nomura Kenta Yuba Eiji Harada Atsushi 1350

Comparison of In Vitro Performances of Nanorod and Nanofiber Polyplexes Prepared from Plasmid 2020
DNA and Poly(L-lysine) Terminally Bearing Multi-Arm PEG

Polymers in Therapeutic Delivery, ACS Symposium Series 13 21

DOl
10.1021/bk-2020-1350.ch002

8 3 3

T. Hashimoto, E. Yuba, A. Harada, K. Kono

Near infrared light-activated transfection system using hybrid vectors composed of thermosensitive dendron lipids and gold
nanorods

19th Symposium for Gene Design and Delivery

2019

PEG

48

2019

PEG PEG

36

2018




PEG

38

2018

Atsushi Harada, Eiji Yuba

Gene Expression of Aspect-Ratio-Controlled Polyplexes Based on the Effect of Multi-Arm Poly(ethylene glycol)

ACS Spring 2019 National Meeting

2019

SIRNA

2017

PEG

66

2017




A. Harada, E. Yuba, K. Kono

Aspect ratio-controllable polyplexes prepared from poly(L-lysine) terminally bearing multi-arm PEG

255th ACS National Meeting & Expositions

2018




