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Wb TR T R IE, a2 0B CrsRe bl 1 ¥ L 72 2 Jeiidi il & L CHEH ZIB VTR Y,
ERDH~DISHETER LTS, ZORPTHLEMELZ VRV BETHIEZTAF LU 2= L LERY XTF R
(ELP)2> %57/ Rifid, BB CHEENMNES TH 0 . & HITASMRER OAEREGTEICEN T D 7w,
FIAF 4 2R (F I EF)E LTOMAITHER LW B CH S,

WHFFEE Tl = T AF VHRDOEEIGEN LT F FAVGVP)y £ R U 7 AT X (LLTF, Di) ATV
v RRY ~—0NF R %R T 52 L2 REHL TS, @5, ELP X, BEICSE L CrlmiciE s 2t &
B, BWVRE CERARBEREZEKT S, LNL2RND, Du%aEA LR ELP 1T, MMEWFIC Du OFEICEY
RBVRORIAEFIER L, ki O A X% 30 nm FREICHIEIT S Z LN ARETH D, LRRoORMEEFIH LT,
(AVGVP)az Dus THERR SNT= & V87 BITHSREME S T2 ML, RSB ~OISH % B s Lz @igReb & v o3
B Rk L, AT ACKHT 2 B RO RBICE I ZRIRRIEZ R T 5 2 L A RO & Lz,

DADZWHMZB T, g~ —V— 2 B OB TR AT 572912 ELISA OEEER RO LILTE
D, RRZT ) A ROMENEREIRE LTy 7RO & E & B l- TEESR 2 EEER R T D AT, KRIE 220 H
EOmERFETES, 22 TS AL VR T LAOERELEBIEL. (AVGVP)w Dufld % v /378
IR A ¥ A R EHEDNL T 7 =T —F Th D Nanoluc® & biotin acceptor peptide Zf@ha L. HEHEL
TEY U ENLENEREREEN G T2 ET, A LT v BT T e —T L b@a s I8
(ADNB)Z 1B L, # OEERH 21T > 72, ADNB I3 KIBE IR 2R H L 72Bin 7+ T332 FiETER L,
Z L CHERS A DN~ —h —TdH 5 AFP Z1EH L LT 1 RPUAE 2 S L7 b7 B2 U485 2 bk 2/ L C,
ADNB 7/ Riv- %35 ELISA REMBEL, BilaiTo7, TORMHEZFM LI L Z A, EROEN 1 5
FAIC 1 BEHER T T BB L IR LT, 10 ERESWVBILELZ AT RSN E o7, £/2, & MLTH
HFIZRIT 5 AFP IZoWCHEEREN SERMICHET 2 Z e N T, REBRE~SH TE 2 REEN RS,

BADIBFREIC BV TIE, #EH % LV BREPOHEMIFIAT 5V A7 5 TH5H DDS 48z T, DDS
Iy UTELTEWELEEZA LTS ELP 7/ KM ERZB TR Y, DDS &+ U 7 REIZHS A ~DE
IR Z (532 2 & C, 2hIRADDIRANC L 2 BWERMER S L7z DDS BERBLCX 5 LHIff SN W15, £
Z T (AVGVP)s2 Dag [ZIESHZ KT B — 2 v /X7 F R TH 5 internalizing RGD ~X7'F K GRGD)ZFl& L.
DS AR 64 D EERIRE & BN TRE 2 T 5 L7l & v %37 8 (ADIR)Z1ERL L N2 38K v U 7 O
ZHfE L, ADIRIEZ., KBEEBRZFAH LB a T TEARTEC IV EREZIT- 0D, 402 NE Lz
ADIR F /RiF23, & MBS AMBHNSBICBOWTERICERIN TS Z L0 b, MlANBITREZAE L TWDH Z &
R Liz, £7o, PIBAAIZNEL T MBS AMIE~EEE 925 &, iRGD ELSID2S AKNAERIRE & MR NFEAT
FEOMEREDOATENRICL Y, NE LIRS AR ZMBRATHRIET 2 2 & T, BFICHIRELZFETSH 2 L &R
L7z, EDZHENENT LT RiF a2~ U AMHPISEIREN T 5 & saEiiaof el L5 PRt EREL . M
PICEREHRE T HAMEEZ AL TND I E2RLTRY, i~ Y ACBWCIER~OFEREEI R I,
iRGD Z @G LTc & /I BT /KT DN OIS Z ) & UTZERRISRICHEARETH 5 2 L AR Sy,

Pk, ARBFZE T ELP 7/ R F-RE~OMHREM S T O L v . A OBKSEICB W Tidy 7V iEkE
DOl EIC L A~ —h —DOERERE., IBESBICBWTUINAZ —FT 1 ¥ TREDINT X % HHFEhE 0 1h)
Vo R E R T EREE L X LRI E T ORI OB IR LTz, EEOBERIEH E CICRitT & 84w
922 &T, BEOZZIL, GIRERBICK 2BEHZE,. BIEHAODRNE YR v NRRARE, L
THRIBICEDETE T/ A — NV T—RMEL7Z2W - 1RV AT AREETE L EH/H LTV D,

i FmSCEBIL. FI3C 2000 7= & 950 300 354 1 ET O T 520 b L<ITIEL 800 5% 1 FRH L T E&E W,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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Nanoparticles composed of elastin—like polypeptide (ELP) are monodisperse, easy to add functionalities
and are further excellent in biodegradability and biocompatibility. Therefore, these materials are
suitable for application as nanomedicine. Our laboratory has found that hybrid polymers composed of
elastin—derived temperature responsive peptide (AVGVP)4 and polyaspartic acid (Dy) form nanoparticles.
This polymers can form micelle—like particles due to the electrostatic repulsion of Dy upon heating, and
it is possible to control the particle size to about 30 nm. In this study, functional molecules are fused
to proteins composed of (AVGVP), Du, and highly functionalized protein nanoparticles are designed for
application in the medical field. We aimed to realize early detection of advanced cancer and to develop
innovative cancer therapy.

First, to increase the sensitivity of cancer diagnosis, Nanoluc®, a luciferase derived from Oplophorus
gracilirostris, and biotin acceptor peptide as a biotin—presenting sequence were fused with (AVGVP) 4 Du
fusion protein to give a luminescence ability and an antibody binding ability via avidin . Using
nanoparticles, detection sensitivity for cancer marker (AFP) was about ten times higher compared to the
using of monomer version of the protein in ELISA. In addition, AFP in human serum can be detected with
high sensitivity and quantitatively, and the possibility of application toclinical examination were shown.

Second, to develop nanocarriers for delivering drug safely and efficiently to tumor tissue, fusion
protein (ADiR) was constructed by fusing iRGD, a homing peptide against tumor to (AVGVP). Du to confer
targeting ability and intracellular translocating ability to cancer cells. Since ADiR nanoparticles
containing fluorescence are significantly accumulated inside human lung cancer cells, they showed cancer
internalization ability. In addition, when the anticancer agent is encapsulated and administered to human
lung cancer cells, the encapsulated anticancer agent induced cell death markedly due to the synergistic
effect of both functions of iRGD sequence. Furthermore, when intravenously injecting
fluorescent—encapsulated nanoparticles into tumor—baring mouse blood, a significant accumulation in the
tumor was shown, suggesting that protein nanoparticles fused with iRGD are applicable to clinical
applications for targeting tumors I1nm vIivo.

From these results, the addition of a functional molecule to the surface of ELP nanoparticles enables
highly sensitive detection of tumor markers by improving signal amplification capability for the cancer

diagnosis and effective anticancer treatment by enhancement of cancer targeting ability for the cancer

therapy.
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