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KL TRV 72—/ 7 x=vha R ARG FEAGEE S LI IEE S 2T A DBE
(Construction of Polyphenol/Phenylboronic Acid-Conjugated Polymer Complexes-Based Drug Delivery System.)] & &L
TRV T2 )= D—DOThHDHZ =k (TA) L R a U ERE A G5y T TR S T A IR ORSEY I K OSEY)
WEEEY AT A(DDS) OIS T 2 EOMEN L ENTZ LD TH Y, TEXTEMN, SEIVER I TS,
B1ETIE, AVT7 = ) — VRO TA OB % PN LT, AFFEICE 2355 EAFSEH IR R 5TV b, T4,
RV 72 /) —=NO—FETHDH = BTATZEOEBEEIZMAZ T, #EMEE LTORMANEE Z2HED T
Do TOEEEVEC X - T TA XS R0 Bl Pl a I EHEMEWE L EAERE R T2 ER/ MG STy, Ak
PUCIIT D EM%EIEL AT b & LCORARBREEN TS, LavL, TA ZAEMRMERRCMm 5 & FERRAYICH
HEEHLTLEI Z D, Yk A7 5L LTOMMAREHIRINLTWS, 22T, TAOTrA LKL AR
VBT AT NV EKPTHERAMICER T 2R VIBEAR S FEHWD 2 & T @ fay /L, TA ZHiHEE,
AHENEE 2 27 & L2 B 58 = w R EAROBER L O O =R EEIRKOFHEEMEE I AT AL L
TONHERR T, FH_BETIE, o0 EENDLIEE 78 /TA/R v U BEAE DT 2R B8 o R OREE
fEAT S K OCRENRE 2 3Tl L 7=, WET DX LRI B E L TR Y VN7 B (GFP) & VW =, BEEIROEIL, kL
FRINE & BRIKENC CRHMl L7z, A u rBEARS I, PEG-RY Y v 7 a v 7 HEAKRPEG-PLys)D U &
ABHIZ T 2 MG & LT 3-carboxyl-4-fluoro-phenylboronic acid (FPBA)% 3 A L 7= PEG-PLys(FPBA)% iV 7=,
R 290y JEARBIEIC TRIE L7z & 2 A, GFP/TA #-A{K (4nm Hijt) I PEG-PLys(FPBA) &2 N2 5 = & T, kL
&3 20nm D¥J—7% GFP/TA/PEG-PLys(FPBA) = LR & IR(GFP =t R BB RO MR S Lz, Wiz, fmH
fisr & O AAERZ RS 72012, 4MiEEFEBS)H TOMEIRORIZRERE LT= & Z 5, GFP/TA & 1KIX FBS &
FER ERBIZONTRIARD M LT — 77 . GFP =t R A RORIRIZIFBS IRE A LT CH—ETho7eZ &b,
PEG-PLys(FPBA)23 3 /L & L CTIH sy & O EMERZME L TWD Z & RE Tz, X612, K FEEET L
~ 7 A% T GFP e R SR IRNEIEE % FMi9 5 72, 2 FIESET /L~ ¥ A2 GFP v 7 )L % §fiiki% 5

LT BErERi#., [FIN L7-lEsad KON o> GFP &% ELISA ICCEE L7, D%, GFP 5 X U GFP/TA
{2 Ht_"C GFP/TA/PEG-PLys(FPBA) =t R E A RO i tE s X ONEBERME o[ AR S, Zhd b,
ZOZTREAEIT, M THLERESNTEY, EYEELUETE DI L BT L,

FI3ETIL, BELZND L7 =028 A in vitro B X WNin vivo [T AIEMEZFHME L., #E 0 KT v 7%
E~DRMZFEIR Uiz, BER7'r FT v ZHRIEE T, FNCHERLZ B EOBRWFEITICRRICER S S, £
DEEHR L RIS T 2B A G35 2 & T, PIREFTFRERMISIRIRE T ) HIEThH D, mpEREE T =
KT v THRIERZERT 57201003, BERE2EREITNCI V2 EBIEINERDH D, £Z T, ZO=TREES
RIZB-Galactosidase(B-Gal) Z PN/E S ¥ 72 B-Gal/TA/E 70 1 R E AR R S8, ST 5 &8t % %32 Tokyo
Green-B-Gal # 7 & L CHWTIEM 27N L7z, 4222/ pH (7.4) T, B-Gal =R ESEROIEEEZ M LT- & 2 A,
B-Gal DIEPEL VK95 Z L AMER EINTZ, —J7. DAFMEPNIZET 2p-6al — oA EAKROIEMEILB-Gal Hifk
L% ThHoT2, ZTOZTREEGERITIZ Y RV A b= RZEoTHRYVIAEN TVl MDY RY — 4
pH(5.5) TR 1 U= 2T L HMEEE L, #AN TOFRIRE L OVERNSF & OZBEISIZ L - T TA 2MEEEL T
B-Gal Wt STz EX bND, Flo, FU NI BEGRBERZREZRML T, B-Gal =L RESIROIEMEIR T 126
BENRDo T, BB, B-Gal ZTTREAIR D GFP Z R E AR & FERICEN B EREE 2 R L2 LD,
EARNIZI T B B-Gal IEMEEZFHME L7 & 2 A, B-Gal =t R EIKIZB-Gal Bk L UB-Gal/TA #EK L v flE T
EWVEMEE R LT, 61T, BETOIRMEIE, M2 EOEFHE IV s &b, Zo=aREHE K
VIR T CIRIRAN D> D siE I 2 7R 9 2 & DM lERE STz,

FAETIE, RY 7/ —edRu BEARDTOMAE DR EENIERMEY o RS T ORFE~EH L
77 BEARHIIZIX, DAERERELTEDRY 7= ) — )V hgFtRa VERE AES I TESEREZERISE, Z0#
AR in vitro & in vivo [ IZEBWTRAFRER Y 2 R+ & LTBRET 22 R LT,

DT ENL, RY Tz =R e U BEARSFOMAEDEIL, AENICBWTHRE L BRI, B
KOTOEMEZEX v VT BILODBAETENT DU H Y FEESERE L THEIET S Z LRI,

6% FSCE BT, FI3C 2000 - & 563 300 354 19 DM 352, & L <IXHST 800 55% 1 MR L T2 &0y,
R RER T, HIRIYP—FURVR (T2R) ICTA U Z— Ry MARSNET DT, AF AHRFHONA THERL TEEN,




(18 3)

Doctoral Program

m X E R

THESIS SUMMARY

Foea—A AT F WG (HEoy) « (T )
Depertment of, Graduate major in FATTY =7V a— A Academic Degree Requested Doctor of

FARAL BEHE (F) -
TR T HRER () L
Student’s Name Academic Supervisor(main)

fREEE (@)

Academic Supervisor(sub)

I (F3C 300 FEFEEE)
Thesis Summary (approx.300 English Words )

In recent years, tannic acid (TA), one of the polyphenols, has attracted a great deal of attention due to its
adhesive and nano-complex-forming properties. Thus, TA can easily form complexes with various
biomacromolecules such as proteins and virus vectors, and has potential as a novel protein delivery
carrier. However, TA might interact non-specifically with blood components and the vessel wall, which
limits its systemic application. In this study, I constructed novel protein delivery nanocarriers comprising
TA and boronic acid-conjugated polymers. The boronic acid-conjugated polymer can form boronate ester
with galloyl group of TA, and thus covered protein/TA complex to construct the core-shell-type ternary
complex in aqueous solution. In chapter 2, I prepared a self-assembled protein ternary complex
comprising TA and phenylboronic acid-conjugated polymer to evaluate the conformation and the
biodistribution of the protein/TA/polymer ternary complex. The ternary complex covered with PEG
exhibited a small hydrodynamic diameter of ~10-20 nm and prevented an unfavorable interaction with
serum components, thereby accomplishing significantly prolonged blood circulation and enhanced tumor
accumulation in a subcutaneous tumor model.

In Chapter 3, B-galactosidase (B-Gal) was encapsulated in the ternary complex, and the enzymatic
activity was evaluated in in vitro and in vivo environment. At physiological condition, the 3-Gal ternary
complex was stably formed, and protected the loaded B-Gal from enzymatic degradation by proteinase,
and thus suppressed the PB-Gal activity, while in the intracellular environment, the ternary complex
showed the recovery of B-Gal activity by the release of the loaded B-Gal. Thereby, the ternary complex
showed high accumulation and selective enzymatic activity at the tumor site.

In chapter 4, the facile technique constructed of polyphenol and boronic acid-conjugated polymer has
been applied to the development of the tumor-targeting complex. In conclusion, my study demonstrated
the combination of polyphenol and boronic acid-conjugated polymer was stably formed even in in vivo

and functions as a biomacromolecule delivery carrier and tumor-targeting ligand complex.
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HE  RRSCERIE, K TR —FURIR (T2R2) IZTA U Z — Ry MARSNET O T, AFK A[REZRHBH O N TIERL TZEN,




