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Title

Abstract of Thesis: Preparation of stereocomplex NPs composed of enantiomeric poly(y-glutamic
acid)-graft-poly(lactide) (y-PGA-g-PLA) copolymers as protein delivery carriers for vaceines that can deliver antigenic
proteins and elicit potent immune responses is the research objective of this dissertation. The effects of the molecular
weight of yv-PGA main chain, the grafting degree of the PLA side chain for the formation, stability and erystallinity of
stereogémplex NPs were investigated in detail. The ability for antigen loading, delivery and the impact of crystalline
structure of inner NPs on degradation profiles of NPs, release/degradation behavior of encapsulated antigens were
evaluated. The results throughout this thesis are summarized as follows.

In chapter 1, the amphiphilic graft copolymers, y-PGA-g-PLLA and y-PGA-gPDLA, consisting of a hydrophilic
backbone of y-PGA and hydrophobic side chains of enantiomeric PLLA or PDLA, were successfully synthesized. The
number of enantiomeric PLA chains coupled onto y-PGA can be controlled by changing the molar amount of PLA added
into the reaction system. These y-PGA-g-PLA copolymers could form NPs, and stereocomplex crystallites were formed
in the case of the mixture of y-PGA-£:PLLA and y-PGA-gPDLA copolymers having a relatively large number of PLA
grafis,

In chapter 2, the effects of the molecular weight of the hydrophilic y-PGA main chain and the grafting degree of the
hydrophobic PLA side chain for the formation, stability and erystallinity of NPs formed by isomers and the equal molar
mixture of the isomers were investigated. The crystallinity of sterocomplex NPs can also be enhanced by using different
preparation method. It is shown that stereccomplex NPs formed from acetonitrile have a higher erystallinity, Expected
as a potential delivery system, the loading of model protein OVA into both the isomeric NPs and stereocomplex NPs
were successfully achieved by both surface immobilization and physical encapsulation method.

In chapter 3, the efficacy of y-PGA-g-PLA stereocomplex NPs on cellular uptake, intracellular degradation of protein
encapsulated into the NPs in wvitre and immune induction of protein-encapsulated stereocomplex NPs in vive were
investigated. The prepared protein-encapsulated y-PGA-g-PLA stereocomplex NPs can efficiently take up by dendritie
cells (DCs), and also affected the intracellular degradation of the encapsulated ovalbumin (OVA), The degradation of
OVA encapsulated into the stereocomplex NPs was attenuated as compared to free OVA and the corresponding isomer
NPs. Interestingly, immunization with OVA stereocomplex NPs predominantly induced antigen-specific cellular
immunity.

In this thesis, a kind of potential antigen delivery vehicle with higher thermodynamic and kinetic stability were
successfully prepared from the self-assembly of enantimeric y-PGA-gPLA graft copolymers. The author demonstrated
that the crystalline structure of PLA in NPs is a key factor to control the intracellular degradation of encapsulated
protein. Importantly, the stereocomplex NPs were able to deliver encapsulated antigen to DCs and regulate
intracellular degradation of antigen and NPs, thereby modulating the immune response to the antigen, It is possible
that y-PGA-g-PLA stereocomplex NPs carrying vaccine antigens could provide a novel protein-based vaceine capable of
inducing strong cellular immunity. These innovative vaccine delivery platforms could facilitate the development of

effective vaccine therapy.
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TR T /AT ORI, B TFHOSTRBIUS TR TOHREERIZ X 5 BRNES Sk
FEROEEI N E LTRIH S TBY, BicEaiEgEs bt 7Rtk /4 A~F Y 7k
LTERSBF~OLHAPEHGEIN TN D, REARILTIE, E0BEESFTHHR Y LA (PLA)
D FMfR (R Y -L-LE8, RV -D-$LES : PLLA, PDLA) X W SR SN BAF LA 7L v 7 R (8C)
WWEB L, IKEORI T I EBTHERY (-FAF I8 (v -PGA) LBUKIED PLA 5725
AR E 2 AR L. SC REEGH L LicF JRFOAIBILE 7790 %% U7 & L THRER
iz He9E LizebDTHY ., ERERTENTHLUTOEY THD, |

—EE Tk, y-PGA-PLA 75 7 FEEAE (y-PGA-PLLA 38 X U%-PGA-PDLA) D& %47V . v-PGA
ICX9 % PLA OHEAREHET 22 & T, BBREMEETHS PLLA & PDLADAT LAy Ty
7 A (8C) Fri%EFIA L7zy-PGA-PLASC F/ RFOFRUT R LT3,

BT, v-PGA-PLASC 7/ B FHMOXT 50 T B, PLAEAEORRS L OWMIMERME L LT,
BT OBRJASERE, SCRMLE, BHZNEEMEZEMLTWA, SCH /RFix. PLA DBKM
MAMERIZE » TR E N By-PGA-PLLA T /BT & B L TEWEIN MR EE LR L, TORE
PEIIRL TR0 SCHESMEICEFEL TWAZ L ERB LT3, £, +-PGA-PLASC 7/ HFB &
U%-PGA-PLLA 7/ RI-FOFMIEREETFE L, T/ R TREBLXUONSBIZHRLSEAY - ~7F
REBEELTEBZLEZHLMILTNS,

ZETIE, y-PGA-PLA SC F/RIFOU I F ¥ V7 & LTCOBEEREME LT, EFAHETDH
A7 A7 Iy (OVA) ZRE LT JRT2RB L., BRI L 50 /2 BrF-BUA A, P4l OVA
DAL HREE), <~ U AEEERICE DRIEHEEEIT LTV D, HfE 400 nm O OVA 4 SC
/R IIARHIZHR L BV IATA, MR TOREEOEDOSRE2IE T2 Z & T, fESR
B 7ot R A EENICEE CE A L AL NIRRTV S,

P, AT, PLA @ SC R A LA BHROME S & LBt ot/ St 2 Tm L.
X )7 & LTORHADOHREMNEEZR LTS, PLA 225725 SC #idid, PLLA 572 BT
BT ENT 7 R BOEVIERREN, MK RERHE, BEROEMEAELTBY, Zhb
OFRZ T RFICHETNAR D & T, EEN TOSAENE FIETTEE 225 7o aaett /bt o fIflic
FRTIL TS, v-PGA-PLA SC T/ RFIRV I FUH v U7 & LT, MfamEsBiiciEce s
FEEALTNAEI LMD, BARBECRERER R X OMIERE ORI AZFENRD bh 5 5HE
BRECHTDAARF Y DV TRBCER L LB END, o TERRTELRICE LUIEL 5 b
D ERBD D,






