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BIZKDBRELEVTRONGE 1=,

- 11 -



6) BKAL y-PGA F 7RI DYU L EI AT KT T DRI D R

W TG ENTZU 7 F TG AT A PRI R IRIC LD B R S, o0
FaRV o RENCREAT T D28 T SIBRINE NI &R ISND, 2D, DI F U HROV L R Eik
ITHEIE., BURSE RIS ENRICKEREL X HEFZ 2D TWD, 2T, FifRD R
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DRMEFENPKEL, X —7 YNy T 2RI TEH2 LB DDS Fx U 7 E L COF AN HIFES
ND, FZT, B y-PGA (TE AT 57 x2=/L 7= (Phe) DEAIEEIZHIEL . T ki iR
B RRTT 52 TEKIL y-PGA IS/ b =~ —F ki Oz T 72,

Bi7KAE y-PGA 137 ==/ 7F =" (Phe) 2% y-PGA fl#{> COOH FE\ZT & LTHAZ Tl
BUAED 7 7 MEBES IR THHT280, Phe DEARRLFPRGKIEIC L > TR FHOS B
Hcx, AnftOa=~—TF 2R FORBB R THHEE Z LS (K 8), I T, BfiKik
v-PGA DA HEAIT LD T i1 ORIFR poAtE

BIEIL 1 ROBKL y-PGA Hireb kiR | ﬁ’mz“

MDD 2=~ —F IR OFH AT, Bk S F BT

1t y-PGA @ Phe #ASREKER IZHIHT 52 HEEH

LCa=~—F R T OFNAIEETH T, _

Phe A 42%0) y-PGA-Phe-42 bifls  / B
Nimo=~—Ri 1L R85 8 nm T, iz Phe®k®

F-NEBIZ 100 fE D Phe 2>BIE L S VA BR K M BEk1Ey-PGA A= —FHTF
KAL) 5 GAET DI LRI E S

7o 8. Bf/K1Ey-PGA ho7%ida1=<—F/HiF

9) BV y-PGA 735725 =~—F SR - DORERE A

BKAL y-PGA DS EZFE AT HZET, 1 KROBK(L y-PGA Db =~—7F Jhi 1D
TR LR VE RN L CX T, BN =~—F SR T OB L Oy ) 7 L LR BE
ST 572002 HEAMEAR Y AN () )T Hh e VAT TF ) DAY ol = a BT,
M OHERRE, B AT, FORE R, 2o~ — T SR AR S T 2 A
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HIEWAFETHY , FPERANTND T 2RI 1- (200 nm) EEEHEL T, mWEFIW A REEZ R LT,
BACHESRA (LY 7 7 2) 1F R NEICFTE T 57 ==V T 7= DG LU TE RS A BUKME
RACAZREAE L TNDEEZ Z DD RN IE O ZRIZIY | SRR A RRIGEVR D
ni-ERIns,

10) BKAL y-PGA 7 B7en T ) —~ A7 akEE RO FZ I 1)

UTAE | B2 B IR D AR L O T ) — ~ A 7o & RIS T 2 DO IR AN HIIE A~
DO - BUDIA A B, Bl S 28 (RNENRESR (B2 5. X 5 LD 25 TND,
ZZT 7TV T ELCOEREHEREL OB Z RET 22L& HRUIC, BUkik y-PGA %
W2 2R T 5T/ BLO A/ s (R & 3L 7=, BiAKAL y-PGA 1ZBUKFEDOE A
R (BUHIKNTUR) R A RTRBRE O S RV~ — R B | VAL, IR %) 29524 C, vy
RARDOTGRELH Z2EN T /v | BRI 728 2l 5L ATRE Th o Tz,

Phe O3 AR 70%® y-PGA-Phe (y-PGA-Phe-70) & EIAIEEL T DMSO % AV i4 . F /%L

T DRSS, —F7. y-PGA-Phe-70 O BIAIELL Tr/umk/L oz AV EE (m< Ly
aik) | A7 A RO ZER TR CE (K 9a, b), /o, ZEuRL AIERSE -
y-PGA-Phe-70 ¥R\ X ) — )V AFEIRIL ., KITH FT52&TE LB+ Gohz (K
9, d), — e~ L g B L AR T (b)
MBI )L, =~ L a B RENT A
S E A 2 5723, y-PGA-Phe-70
TRV~ — B RO BB RS C XD
HEMEAI 7Y —TY Oil in Water (O/W) =~
Nrar PEEASIL, FZR 3R C&
B2 LD, o, =T ar ik
D EEBEZ RN TRBLZET, SO
KN aryWIZHATHIET, Z4L
BRI RN EE ZBND, Fh T
7ok F-. ZAUERL DY) (T FR) HHEF
REZ ML 7-/E 5, O/W =~ L a ks
DT FRENDTDHIENATRETH T,

9. BRKAE v-PGA M55 HZE (a, b) LU ZFE (¢, d) I/ 0%F, (a, c)SEM &, (c, d)E&E
BEEWMEEE (FITC SARJLERY 7 —& YRS,

11) Bi/KAL y-PGA DD/ BRIA A a Ty s AF JRiF Ol

Rtz 35 2 FEOKEMERY T BERAG 528 T, $EMHEAERICLDRIA
Frar 7Ly 2 (PIC) BRSNS, ZHb PIC 137k (FiK) TIXZERSE WAL T
DA, EYEIE I O @ e pH 2k, BRI LY, RU~—8M oM AEAE~NENHZE
T, 2B EROEMRROBEN G S ISND, Z2 T, ¥EMAERITINZ . BUKMER BAFHZ2F)
M9 52LT, ARREREE T CEEITHEAET D PIC T /KL 1O A I T2, AKIZ AR BKIb
y-PGA (7 =F) LA F AR T2 AWT, RIAF a7y 7 Z(PIC) T /Rl O Fi L
FERERFNZAT 572, Phe BARDERRDBAKAL y-PGA LW T ARV T THHR (e
V) (e-PL) AT 2 DIRFETIRA L, §FENM AMEH LBUKMAR AAERNOIEKRSES PIC /KL
T OEHRET TCOREEBIOEY X+ 7T LU COMBEZ T2,

T =4 BIXOBF A AMOR)TIEELT y-PGA BELUWRY (V) (e-PL) % U=,
y-PGA ORIEHD COOH #&(2 L-7 ==L 7T = F )L AT )L (Phe) &3 AL, Phe A 16,
24, 40%D KIZ AIEE72BRKAL v-PGA (y-PGA-Phe-16, 24, 40) ZR B L 7=, Bi/K{t y-PGA (10
mg/ml) & &-PL(2 mg/ml) % PBS (pH 7.4) ([Z¥afiFL | IR A% . BIFOLHGEL (DLS) IZXkifEa
M % L 7=, y-PGA-Phe-24, 40 TIlX. 200-300 nm D F /K + D KN B D S 1,
y-PGA-Phe-40/e-PL 7~ /K113, SR EVS IR T ORHIRFIC IR O ZITFRO b o7,
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ZDOENEEMNT BT PHEETO Phe IZKDBKIMER AL OTE I L R LTV iz, BiKAL PIC
JRiA1E, BRI BRI 2 EALZBKA R OB AR XD ZEeT TR+
MDIER AT RETH 7= (1X 10)

0
Il

—€ NH- CH -CHy-CHy- CH NH-CH-CH,-CH,- c% {NH-CHZ-CHZ-CHZ-CHZ-C‘H-C *
coo— C ° NH,*

NH

CH-COOCH,CHs ,
v-PGA-Phe-40 CH, Poly(e-lysine)

g

COO COO

NH,*
NH,*

NH,*
,("CI\NW
\ |

NH,* NH;

NH,+ NHy*

BRKMEAEER

10. BRKIE y-PGAZRYAF AV TLvIF /HMFDREL

12) ﬁﬁ%ﬁ@’%’r%/\%ﬁ 57T SR O
FRT SR E S T O FEM BAEH UK BER ., KERKE, 77T Ay
—;wjvfoek DR HAER NS BRI OBRE) /&L TR STV, %@EPT%E%EE$HE1/EH§
%IJH% LIeARIAF a7y Z(PIC) &, —MRANCEC B2 A 55 2 FO &5y KR %
BT DL TEBAIRDIEEIMTOIVTND, LIRS, BT AT =4 %%Su%f
E*%‘ﬁv\%fﬁﬂ\? ZH T HMMEEME &y T2 O T S RO TR B L O NS OREEEIZES
THREFNIIZEAE /2, 22T, y-PGA ORI T AL AET I THLT VX =" (Arg) &
777 NS B ARY TR B (y-PGA-Arg)E Ak L, R FIERBIOEHES YU T L
L COMREAFHML 7=,

Arg BLOWEAAIDALIA A BEEIALSEDHIE T, Arg B AR 41%, 56%, 83%DR~—R3 1G5
iz, R~ — Doy B 2 B Y EL (DLS) ICE DA XZRIE LT AR AR 41%,
56%, 83%DRY~—IZBW T, ZHZH 500 nm, 147 nm, 356 nm D SR TR HER TE 72
(X 11) s ZOREFREY y-PGA-Arg o
RU~—i% y-PGA ST L  —nnon CH2 CHy CHNH chH- CH2 CH, G OH

TWDHILRF VL Arg DY

T =V =0 LD FRNEBLI Oy

%F'ﬂ@ *ﬁ J:Uﬁﬁl‘i'fﬁ’ﬁﬁm; H%CHCOCHZCH3
TR ISR SN T L ZE DR

770 F72 B+ D Zeta BATZHIE

%3 56, 83%@%/*\j%i§ﬁﬂij7? v-PGA-g Arg -41 v-PGA-g-Arg-56 y-PGA-g-Arg-83;

e, SHIC Arg EARIZIYF [aT

JELA- DY A R B ATHE T c

LIceZ A R f-REBMIT Arg

BARIKAFLTEY, Arg HA

Ak E R AR 41% T N ;
e A N T X 1. MREES S F (y-PGA-Arg) o5 /R F D RS
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NP E T R DR AEFX U7 ORREEL T, JFA T /L7 (OVA) D 28 A 7F
ﬁﬁutnﬂ:%\ Arg EARIIRAFLT- OVA a5 2682 R UT-, 72, y-PGA-Arg /R -, 7=Ar
BIOWF A AMOM T OE AL, MRS 2T 2N TRETHY . MtEEME R 7B
NOIRDT IR TIISZ T EDT /XU T ELTCOISHANIFF CELESZ ZBD,

13) RUILEEAT VAL T Lol A A BRE) ) L L= ki1 D5

F R EEAE T TFR (*77?’—/#@0){"/?& RN 7Y /) — :ToJ:U\{ZIKW’CO)@J =il
T D720 DFX VT ELTHWATZOIZIE, 1) A0t B I OVAERE AN, 2) K O A B EREE
T COREME, 3)%%lndmmb@m“WE%‘E%(CQOH, NH,) @1%%\ 4) S R O BGA

T LTZRIES, 5) AR A i « B 32 55 R ZE B DO HIEZR 8 BB IS, LinLZbD 5407
a“%/ﬂm"— IR HE S TUVRY, y-PGA-Phe T 7R F-IZ3WV T | R~ DI [E &1k
RO EREGMED I ha— LD SO 720 R NI RE S NS,

ZZ T, y-PGA DIFHIZAY (L-3LEE) (PLLA) 3L OVRY (D-3LEE) (PDLA) 2777 hUT- i
y-PGA-g-PLLA BE T y-PGA-g-PDLA HEHAEZ G KL, T EMEARTHS PLLA & PDLA 725
RHBATV ATy 7 A(SC) A BRE) 1Lz 7R+ O 217 -7 (K 12),

y-PGA-g-PLLA & y-PGA-g-PDLA D%EE/VIRE LTI OIS 72T 7R3 X AR A
EICED R F a7 #EIC SC AT o o o o o o

b\é_kﬁﬂa’ﬁaﬁéhto RVILBO IS 4 A~y pr A~y
RS A EEER SC TERCHRICIV R H b o N"/\(ﬁ)}\kp" o NHMK;/“\;M

b%ﬂ BIVTEY, £z SC 2RI D %
KT AT, F 2R OB -
g“jj%ﬁ’] fi’a‘fﬁJ:“C%é é% PlnA PLLA

5 1 DB FE D E AL iéﬁ%ﬁﬁ
RGN e~ T TJ;LE@@%/E,\T r\w sar.
L7 AR L TR T x"'f;é

DTEMD AT IRLAIE, Lnﬂxﬁié’:{ﬁﬁ

y-PGA-g-PLLA y-PGA-g-PDLA

Cgldg

fgbf\_m)zﬁ i@,—lb\iﬁr@'*,%yJka‘(@ ¥-PGA-g-PLLA & y-PGA-g-PDLA ereoc;:)m‘pli'ed noparitcles
FIAREIRFE NS, 12. PLASC i ZFAL:=F /R F DA

14) AF AR E TR ORI N EBUA A2 B O @122 (TRRBE 1. Stz & o 3L FRIF9L)
AT ARIR CRIRIERED) 13, Z8RJE 0, EEEMEOMEEN G, B HEMEE Wik co
EREEHR IR HEN TWD, 22 CL MBI LD T 2R DO BUA A e A 4 i iR %
Téﬁﬂ L7z, /Jﬁﬁu%(%o nm) Z~/a77—
WZHUDIAEH Mg ER L <Y ClEE(L LT,
%@?&\ 0.5 vol% 2 # IR L 7= A4 A4 > iR IR
(EMI-BFy) [Z{R1E L, A E 1B EE (SEM)
IZRVBIRE LT, A4 RIRIETI, kDT T
Jba— VERRE L C L RO BT D 7L
K1 DELD A BB FE A BN ORI T5
ZEINTET, £-. SEM B O INEELEE B
FHZETHINEDFEEPED B30 HiE NS H
VIAFENT R BT HIENTE (M 13),
AT LD HHIR N T ORI A D 4y R <ok m i PN
JRTEDOBERITGSH TE LIRS ND,

X 13. /172 REERWN VAR FIRYIAHEEID SEM RE, 14 iRIKEEZ RS LT, Bk
[CHESHBEREINGITEIENTE, HFORYAHBIREZFMICEIT ETHENTE, T1=.
SEM ERE=MEDINREE (1~10kV) DEWNZKY ., HEDEBEDENIERESNT-,
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RIZ y-PGA-Phe /5725~ A7a 28R 1 (5 um) D~27/u77— (RAW264) (XD EUA A2
BEBE LT, Mlaic~ A7 ahl & 5 2 THIrERFE %, A~ U> CTREEIL., 1% choline
lactate DIEHEIZ 15 @F’EJ&L%\L [EL$% SEM B3 1T 72, 8 O 7 /Va— ViE #alZ X5 Bl K LER

Tl AR - D2 ME - BEEEN L 2D | SRR BUA R F B BT D LN CTE R oTz, —
07 AT IR E W AT, MR SORL R A A AR RN T — FE DT & CEELF N
1T, BB U282 T 528N TE T, ~A 7Rl O BUA A1 Fe Ak RE
BB LT B BUA BTNV T R -2 O PR T e 57214 R B S, R AR & &t
(R 2RI RE I R, AL PNIZEIA DG MRS ST (X 14) , A4 IRIEZE
WHZETHE R D LS 7k
@1%(_%1:%3;%%% AL 10 min 30 min . 60 min
Z))ﬂ- T&)/)ﬁ_o Zlii{f% article [58 — ™ seu‘o S o —
HAWAZET, RO B2 5
T —~A et E R
EOMBAEMZIVRERIC
BEAETHILIEHFHEIN
%, BKAL v-PGA 13k 4 732
b=~ A atEERE R
K ATRECTHDHIEMLIIRE
FEREIZBE -2 MM 3 L O
TeTe b BERR R B DO HE S
ICHRATHLEE ZBND,

X 14. ¥R 77—II2&BHKIE y-PGA YA VDR FEUAAH DRFHRD SEM 18, HIFHUA A
10, 30, 60 H&IZHRIILTYDTETEILL, 14 RIENERE ., BEFIENEBELTY T ILERELT-,

15) *&'.H%ﬁ'af“ _iéf/*ﬁ%%‘/wvzy*fv&%y@ﬁ;jy@((zgz) SRR ZE AT 2RS4 1
PG e A L o SE[FEIRFZE)

INETIZ Eﬁm b y-PGA F ki 1A 7 /v HA iR ZRA (HA+NPs) L CR R 5
THIET, TR DTV 2 U NEMIZ LD 8O G 558 580 e LRGP D R Rm ST,
LU G, 5 LT- HA U727 2 AT DAL T V2 A LR ﬂﬂ“éfﬁiﬁ%iﬁﬂ?ﬁ
B (M) ITFRD NI oT, T, T IR U 7T ORI (B &) o\ KD 0%

F OGN TN DN THRET LTz, ZORER, HA + NPs &8 S fg L7-RECIE, &Tfﬁa
F TIXHDNIRD -T2 BZERS T O HE4A T IC HA RRRE7 IgA FUABSBHEH ., hRiEres

BOLINT, T, VT XA T DERINDTAN AT XL I TxE L THIR GBI N TRD B, Bf
7Mb Y-PGA T RL - IMEIVTREIE T V2 N R U T RE 3D Z LN BN e o7, F7-L HA +
NPs (Z&DAZ GBI RNL, A2 TN PRIFAL SR T 7 F L DR B GE LR D 3
ThHoT-,

16) F R 7 V2 M W HARRNR D 7T ORF% () = L EEAT)

BATO BARNS JE) U7 F> (JEV) ORI S, B o FEiEf ik SOITBNeEEE 95
J: I IAE IO RPRTHY  JE DZEIRO KA TR JE JEGL DU AT DI s ~D 278 70 15

PR RO CHEMIBICIE PHZFARE 5272028 ThD, Tz, JE T 5H %07 1 [l#
FEHT 7T OBFBIEFITHELEINTND, £2TC, BEFO JEV, 80T H AR YAV A%
RIS RRECU T U R 35 B RN 22k 1~ JE-VPL) 2 FWC, ki 7
TaxUMFRIIZES 1 BHEREHY 7T OF i Z1T o7, JEV BL OV JE-VPL IZT7 Va3 hel
Tﬁﬂﬂlﬁ y-PGA F KL T-ZMZ DI LI, 1 AR CHE oy 2 i B i S0 27 8 5 2 L i)

RETHY, T IR TV 2\ hD BARNR T 7T Ak 28 AEEZH LT LT,
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17) AT aARER T /Ri% TR BT D 385K B 51O BFE CRAE KRR FEBEES:
SRR e Lo L FENFE)

PIRIENERZ > T X% 2%V (DEX) &8 LT-BUK{L y-PGA F ki 125U | KIEMEIR
PR IBIZRTT DR DDS ORGEta1T o7, BUKL y-PGA F 7K. F1Z DEX ZIRINT 528 T, K+
PR BRAKMER A1 EOF BEAERIZED, DEX W& T /K1 (DEX-NPs) 2 i35 L3 T/
(DEX 50 pg/ NP 1 mg), F /i1 CRifE 200 nm) 1%, PIREEB LT~ A rml )7 o~v a7 r—
(2R I<BGAEN (X 15) . DEX-NPs Z{EASE5ZET in vitro (28T, RIEESARIA2
(TNF-a., MCP1) O EEAEN IS, Fl2, ¥ 7 ANMDA €7 /L (AR BLE F T T V) B
c]: U€ ﬁ‘ﬁ Hﬁ i‘” %ﬁ € 7: IV & j;o |2 T ‘ NPs H DAPI H Phase H overlay ‘
DEX-NPs $&5\Z LM R B L
U*E"I&H}H/j'f% fj%%mu&) fﬁﬂ%@fx‘ﬂﬂ
Rl DR BE % 2h SN AT 35 2 &M T
%7-. DEX-NPs WN~/7/n77— /1
T VT ~FARBIIZH A N5 R F
M3 5ZLT, EAlz2—r7 v T 5
fal o> 2 iEHE L | BIPER 282 728 L v
RPN A BB DB S AR S5,

Macrophage

Microglia

15. *UA77—2 . 490 )T HBICE DT /M F DEGAH . FAHF. EHHIZETRT

18) F ki TIHMAL SN I-BHRR D~ A 70T L A& s F R BT (AT 2—F > LR R
%~ Prof. Borrebaeck & :[FEIHFZE)

iR S ZERR AR L BB L 7 AR R & FH VN T BRKAL y-PGA T kL - DR T3 BT 5
A DRNRAMRNT LTz, BUKAL y-PGA T~ 7KL F-ABPRAINI S IRIN T2 2L T, S RICEIE 327
ENALRYANIA L BEEO B R T RBLOBENRD B, L ARXCM R IC LB E T
FRELOENHEIERINTZ, F72. Ingenuity Pathways Analysis (250, ZIHEEFFBLDO R v T
— I IIRAY = AT, T SRS KD BIRA I E AL D> 7 T MR R E O TH2 80
T&E,

19) F 7R 12 AW T L L — MR BRIk D0 BIE DB (A2 —T » LR KE)
AERIE BT DO MIE VBRI KON T Ml Z BLEfEL . Phl pS 7L L7 0ER - 2R 7 CHIlT%
L7zfhiRfa (DC) & T fMifaa s L, T MG TES SO A N AV pEAEZ ML, B
BHE BE ORISR L Ch T 2R 71282 DCiE AL (CD8O0, 86, HLA-DR J& HLE M) 232
Sz, —7J7, Phl p5 #ilClE DC &AL
mu&)%nm:ato F kL1 f% DC & 154(A)
T AR O IEEAR DFE IR . F /R DFHD o
FNECIE T MIROBEI IR,
Phl p5 22 Yo —hF SR FRECHEW T
R SETE M2 R L2 (K 16) , fla N
P ANIA IV TIL, Phl p5 =

. ZRWTIL, : 1
Valf =l RIFHEC IL4, 10,13 728 ] l—"'-l ﬁ ’i'
D Th2 ZAT DY ANIA L FEADEEIND

—
(=

*k
fr—

CPM (x 10%)

W

WO, TR DT LIS FINRY NP: C NP » - NP "
— AT AELUTHEREL . TL LA L Phl p extr:. - + o+ 20 & .
B T MRSOTEMEA L Z AT TELTEN] Phlp5: - - - - & & .
Binkieolz,

16. Phl p5 (grass pollen allergen)N&F/FIFIC&DT LIS HEMN T D EHEE M, [#
&) C: KRFH DC, NP: F/HFFIH DC, T: T $iEaD A, Phlp (+)(-): LIV HE, [Hitsh] T
RtEiEE N, PHIFICU MEYIAH (counts per minutes: cpm)
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20) Puikar v o —hF 2R I2 8% B filaE L (R =—TF 0 LU RKRF)

BT CD40 Prfkzar v =7 — Uiz Bk Ak y-PGA T/
2T, ER PBMC K0y BEL7- B MIGICIRANEE A 300004 o i cp4o (Bad)
DOAMIEFTE AR LT, Puik=as 22— kL @ anti-CD40 + 1-PGA NP
T T, 7V—0OH CD40 HiikE bz L <, B Hifa&m
O CDA0 DI T AL —AVAARIEL , 2~3 (S EE DMy 200007
EIEME A R U= (K 17) , ZOVERIE, fthoo A4 ik 5
SRIF TR BT BUKIL y-PGA F /R IZ R

H7EICloT-, THBOIEIIZ T LA —ommsE
BRI B PR S FEE ~ D RS S NS,

0 0.1 1 10
17. ;A CDA0 ko> Yoy —hF/HFIZ L5 B HERE Anti-CD40 (ug/ml)
Y BB R R

CPM

21) F /R DORNEREA A=

PURZNTOLTZBUKAE y-PGA T 7R3, BRRICHSIV TS T Vo hEERER LT, 58T
IF N RNFHFEINDZEEALNIL TODN, F R+ BLONAFURORNERE T
THSLNIEN TR, FZ T, F 2R FBLOET AHUR (OVA) 123 B L OB RN A%
EHL . 2 T 5% OEIHE - PEH A2 O A A—D v — B L OHE 4 OISR FHRETR & B2 kb
FHmL7=,

F9°. ki F% Alexa 633 (NPs-633) . OVA % Alexa 750 (OVA-750) TH 67~ kL, #i<
N7~ ufbsiic 7 EHGT OVA WE T 2Rl LTz, Boniz T e~ ARk
TG L, ANEHEDOZAL (B2 T RFTCO RITEME) Z 8 A A—T v — TBIE L, fER. T/
B389 1 7 AL R OVA I3 2 TR G0 DK LT, F2, N OVA O JRTEME ERIR
THOWHILTND Alum 7Y 23 bR LIRS R OVA DA ZFR G LIZGEIEL. 2 BRRICEKRE:
ERAL B SN2 2o 7=DIZRL T, Alum & OVA OIE AR (Alum + OVA-750) Tl 1 » H 4
THHI 20%D OVA 23 FIC/HEL T2 (K 18), OVA NALT ki - (NPs/OVA-750) DA .
NAL OVA O JeEITR 2 BFREE ISR Ty Alum 72 230 M CIR RV E I 7 R 2 B W28
SNz, EREOGEFEHETIE Alum KDL T RO R E O IRDBFED LI TNDIEND,
— BN Z BT DHUR D [TEMERS S E TH 5N R % Bl COD O TIEZRL, T /R0
T HHURT VAN —OR TG M LRE DN S0 5 B I KR E R B XA L QDI EDVRIBE T,

> 120 -
2
£ 100 n ~-NPs/OVA-750
835 80 | ¥ Geiovareo #OVA-750
¢ g : Alum+OVA-750
N
o6 60 A
S =
° 40 | i VAT 1
= 1 T T
% 20 - (8¥22§3) } L 1 |
0’8
0 T T T 1
0 8 16 24 32

Post-injection (days)

18. YIRAR TFTHREZDIHEREMEDLE, OVA-7T50 DE T TOREMEE A A—Sv—F A
WNTHEBERYICERERLT=,
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WA PLTTIAE LT PRI 2T~ AR TR G- O BB A R N U RE 43 A1 I RORT
L7z, AR B RG-Sz T 7R A1 348 Tl ~ DO R SR FITREO AL T, 11 B RICIE
HEMEA (FEIR) 1B G- BOK) 75% SN (K 19) , ZRVETITR T SRR~ AT b
TO@FMRBRIZB N TEWLEMEPHER S TRY ., RLT- DR ENRE - SRt O ARHTRS R 13, kL
FOREMZE T O R LT,

80

60 -
o m1h
° 40 A m1d
@) 4d
m11d

20 -

I I
0 _
SF 4@ W ' F P F PO O F S <3

19. "B 15U F 7% AR N B BE - HEE O R4, RIT VT ki~ AR o
B, BriE B35 (1 B 1, 4, 11 B 1) I Flliges 2 B L . i 2 E L, 5 ID%) 1 X,
PG UT= it & Chi - 8) % 100 LU T, Blsas 27 L TOD & (%) Z27RL T\ D, Excretion
(FEHE) 13 11 H O RPNE L, Total 1ZFTE H Etk O gas THEBIE DR TN (KNEIFD
i) 2 ERT D,

OWFFERR DA RIS L R BA

‘R =~ A7 EEROFEIZIL, &y FHO S FHBIOS N TOMAIEHIC
£ BRI EDREERTEROBEE) ) LTRSS TS, £EZTRHIHASNAMHAFEREL T,
KRR AR BUKMEM B/ER ., KBRS, 770 T AT =2V RERBIT o5, 11T,
R A 15 53 1 L3RI IR I BN TERK M O 23 A LUK M O K ~O TR A 72 VR IO
IO B Lo TR & ISR TE AR T2 28N IB TS, Fox 1X, @y MO EER %
IEHL. ZOSAERERETIET DI THT-eMBER BLAE X BT m 50 THEREM B O B S
NZw 7«07 F T YR)—2 27 A (DDS/VDS) ~D s & AR a 27 M2 R L T\d,
ZITINETIZ, BUKMEDORI T TH LR (y-7 WHIER) (y-PGA) DAAIEE I LR L
T BKVET B TR LIz B Z 7 NMEE SR E AR L, ZOS G IR k28 & 3Ky
(D7 F 2 ) FAREL THEREZ R L C& 7=, HCHRIEL 200 nm D BKIL y-PGA F ki 1X7 7T
VT Va2 R UTENTEREE A L TERY, EAEO 72D OB D A FEITEITL TWODHD3,
ZO=TIUT NORHEENRENCFIZH L, DDS ELTHOEELA X D02, Bk y-PGA D
A TN IE ST e BIER G EAREIE R B oiLe T —~ A7 s R Sl & O A
TERZFHMENEE THLHEB X OND, ZOBKIE y-PGA 1%, BiAKMET I/ BROFERA - 38 A3 (B
KAL) O A RTINS F (FABE, IR IRES) 120, ma FHOR A R 1A X,
TR B I HIHE T HZ LN AT RETHY , 5121 | KOEy F#NbRb2=~—F JhiFDFH
UL B L TS, FRICRIEERIEI ST 2R 1%, £ O A XS U Tl N ELRE, Ffa s
MfbZEE 2 R~ 2ex B LTz, @0 T 2R U 7T 0, PR R MR LD TR O BUA Z
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T, REEMICED T TR ORI R 2 — 7T 7 HUR ORI PN S5 % - B REHIE . kL
T BIOPFAT Vo Mo M oIS ., T 28O R NENRERIE (Vo ~HiB T
) | S IR (M - AR SR D RT U R) B AREL T DT ANAALL TH A THHEE ZD
. THRVBLE SO @2t EiEER T R 7 2 U hOBISRIT IR T 7T DA HE
7 — IR D EHIFES LD,

AN AR E 72 & DIEGE K95 FBL SIRIFRITIE, )% 20 N ARl IE-S3<T 75
URRIEDNA R Th D, Fio BYELIAMTH AR H C R B S 1Tk DU 7 F o DORFFER
BB INATOILTND, ITF, BIE T EEE LyoERILY, BEE, ~~7F K, DNAZ%D
B2 RHUR S RNE s 3R EF SN TERY, IR T Z7F U LU CORARHIIESH TS, LLZRNE,
INBDALR—R NI I F ATHUR BT WA S E S T o 7 AR
UAEENEL . AN RAEEmDDT=OILT o  NeOHERRROLND, B A CREEIGHS
NTCNBTIF TV axME Alum OKBRLT AR =0 L) ODHTHY FESOFRIA 7>
PRWAT LT B DOWEANI AT 7 F 20X, BRTRBAOT VoV IR EENTERY, ZatED
MG & DRI KRESEY BiFoinie, BUE, LFEFFEE LU THELTWD, A—/S—FFX
SRR RYLTET I F oA )X =g T al =78 ((RFEH UL — ., EIEELARRI AT P
E)ZBWThH, BARRMRYGIOTIF LTV an  MEIRN KX I/a— T v 7SN\ 5, T
fE RFRERSHET 7F BRI TR L2 AN 2 TRY ., BRI ATEEZ Alum Tl 4
IRIEFRE N RPN NEDD BEDPDNFEDENT Vo hOEINT — X DH % F|
FDEROHIVTND, Fox OBIFE LI T SR AT 2 2\ hOMWAT 7 F o L TORRRIG %
PER T AZE T, BT Y a N N — R R DTN A RE LAY A LM B AR & Ta s
PR (JYYE . H Ok B ICHIGH TELLOLIEE L TRY, REREEHAL I E
SETHEND,

AT IF %, DA R DR BB 70 S0 I B Z B8 T AL T B EDH DR I
SO TBAEIRBEBI T T 20 RIETHD, ZO0 A PE R IE TS B #E TR O [F E - fif
Mrofe R I L > TR 2 21 | IR OB AIRIRIEE L CEL OB R FELNTWD
23, BAIFFEB ORI NGOV EBIL 200, ZHUIIEEBESUR O Z I TPUFMENMEL, £
THURMEZE B D DT D DE NN DI TV a /XU MR NZ EIZE KL TWA, ZHETICEE 4
RUITF TV a N MER & 72D L — RIEF TR B R S I COND 03 . AU 40— 73 e PR BR %6
FERLETHEATEFIIIELA L2, ZHUTV 7 F U BIRDN —RER L B BRBOTET
B P EEPED FLBE L O A E RN LN EITHERL TD, AFFEEREO R EZD SIS, DA
TIF L DINT A —2aF VI —F LG L, TR 7 V2 DR M AR MEDNRE
TEAUL, R B T DHT IR EIE DR DO IE EL T Filo/2U 7 F U EEORI I
K550 En5,

ZIVETO CREST WFEECRAF SN H 2L &I, RIRKRZFEZI T 2R 77V 2 0 MM
38 0L T38) SLRIAFSERRRE | SRR E SV, AFRETIX, TR 7 Va2 b —XETE L,
HHEELDSH T2V 7T U, MFPEBR R A AL, WEERED U EZE ST
HZET, RIS 72T Shi 0 7 F L ORISR OMEST . A0 - 22 VR 2 45,
Flo, TR OT Va2 e TOREIC BT 2B 5t A2 SHICHED | IR T T 230 b
T - FEZEAIT AT TR A HERE L T, ARAFFEDOHEREIZ LD, U7 F 0 T2 2 M EFO Hi
TR R S AR L CX A L SR MBI T VU a NV MBI BT 72T 7 T BAR DR |2 K
DHLDEWFFIND,

4.2 FIRIAUIF AZLDREICE LRI OfRT (BB XY K57 v—7)
(DAFFEFERE N A B OFR

2-1) F RO F o DGR, 5 BOME

y-PGA F /KL 2 KD OB 82 R LRt 22862 BEL T, HURN DA y-PGA T
RO 5% (B8, Footpad, [ T) LB BEIZOWTIRARDIET, bR 5515
R UTZ, ZORESR, v-PGA F 7Hi 113 Freund D584 T ¥ 2/ "D K70 T /54
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SESOGEFEA LB LN, Fe, FURRF AR 0EZ b HETEL L7, Rk b
BNFETDIEN G oTz, ST, y-PGA F ki U7 F v OBRL—MNI LD, EENICHEE
ENDREISEDFRIEN IR D LSBT, T7bb, HUREZREL TS y-PGA F/
B T-E R T 58, PUREERAIRIEIE B L OHIEMESaZE O 7 33 FHESNDDITH LT,
& B D LRI SR 72 T R E SN N o T,

a
PBS OWVA-NP intranasal OVA-NP footpad ~ OVA-NP subcutaneous
=] = ég . ég

® el o] o T | o TR
- L0057 ME BN 389 T 0.88

O ) & e o
=3 2] 2] &}
N[ e A ———

10° 10" 102 10° 10¢ 10° 10" 10° 10* 10¢ 10° 10" 10% 10* 10* 10° 10" 10° 10* 10¢
S =4 = : =
0B B - o] T e | 5] S
Q- 0.141] T MEE - - Y- 0.45
O3 = = =
= =F =3 =
o [ e
10° 10" 10* 107 10* 10° 10" 10® 10° 10* 10° 10" 10® 10° 10* 10° 10" 10° 10 10?
_TNF'D[

=) =1 =) =}

- iy , " :iw _

8 =] =B g =¥ e ¢ Eh i :

O '&- 0.08 '&-1 0.38 ?’-1 0.21 '&_1 T 0.11
= =5 =8 =
3 e 5 e e = B SRS

10° 10" 102 10* 10* 109 10" 107 10° 10 10° 10" 10¢ 10% 10* 10° 10' 102 10° 10¢
— | .2
b &

OVA-specific IgG
(Reciprocal Log, titer)
oo a
W oW N ;D =
=
g

PBS OVA-NP OVA-NP OVA-NP
intranasal footpad  subcutaneous

X 1. OVA 4L y-PGA F JHiF (OVA-NP) DR ERIE DB LD EHBRBEOFHE, ~ 7 AD
&5, footpad, HLLILEZ FIZ OVA-NP Z 8¢ 5L, Ui - OHUF R CDS Ao 2/ Au
P ATIA GBI E0RNE LT, PURR RAO72PUARRE £ ELISA ICX0REL 72,

2-2) BRI Z L5 ) 2R 1 O & B AE AT

ZIETOMIITE T, y-PGA F 7K1 in vitro 3L W in vivo (2T, FURIERMET
SO~ a7 7 — VIR ILKBIAEN D LN 30> TD, S5IZ, FUREZWNEL T
W5 y-PGA T R 3R R TO B IA I EE TR BRI C BB S A Z LB B
(272 QD T TARIFZETIE, 7V 2 U MIEDHUROEIAAL O iz B L LT, KiEg(lk
TNR=D LEFURZRAL CODIREE, KL T A= AL MPL EHURARAL CODIREE, &
LLUFHUR A F 7B IZNE L TODIRRE TO BRI LD BVIA B ZRIE LT, ZORER, Ht
JREKEAL T AR =0 DERA LTIRIEL LT, F 2k FICHUR AN E L TWODIREE T, £<
OHUF DRI OHIFE I B IA FALTWDE AL L —F — RS2 W Blgsis vz,
— 77, FURHEM TR LA FUR OB IAAITIZE A EBIES e T2, SHIT, Huliis
JKEE{E T /L2 =7 12 MPL (3-O-desacyl-4’-monophosphoryl lipid A) Z Iz CE RO Ll Kb %
1072825, PURLKERL T V=0 AEIRA LTIRBEIZ I, BRHIIRIC Z D PR O B A 7
RS Teb DD, F 7R A W T BMENLIZ @V MEE R LT, 2D ORERENG, Bk
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ZEDPURDOIEIAIIIBEF O TV 2N NS T 2R 2 W F R A ThHZ eI L
7

WIZ, ZFEOFRAFEANZ AT 2R OBRRAIIIC LD B IA O EIHENZ DU TR~ T,
Z DRGSR, cytochalasin D 2MEJRE LV R A RL, = R A= ZARHURDHDIA F 258 < B
HLTWAERBENT, £, B/ A=V AL EEX—TH5D DMA bR ERLIZZEND,
BERHIIC L DT R+ OB RIZIET R A= REE )Y A N— 2Dl 3B 5L TnAZ
DRI,

FITC-OVA

FITC-OVA

FITC-OVA-NP  [SS

FITC-OVA+AL

X 2. FiEOIWREBIZ LA LAPUR OB A ELER. 56 Sk o BRIk E I PBS,
FITC-OVA, FITC-OVA PN'&F ki, FITC-OVA EKEL T A= ADIRE L= D% 1 EFE B
VIAEY, HE S — —BEMEEIC CTBIZR LT, (A)FITC #tD2R, (B) &M,

2-3)y-PGA F JKiF-DT V230 MY RO Lt

PURN @R y-PGA F ki1, HURHEOE S, b LITERA TV 20 ThD FA
(incomplete Freund’s adjuvant) <>HE#% 58 # % 1 £ 7= CFA (complete Freund’s adjuvant) EHTJR D
REBG XL EN R 28T 52 A TN ETITHLNIL TE T, — 7, BERR
THASNTWET Vo b LT, KERET A= A0 KEE L T V2= M MPL ZRA SH
7”:%)@f£&°75§@)ﬂéﬂfb\é ZZ T, y-PGA “ﬁ/ﬁ%@??;/\‘/]\;j%é}éEc:ﬁilxl:tiﬁ:*ﬁ%#
T HI0IZ, PR PW?FU y-PGA F JKi+-, KEALT V=0 AEHURDIRA, KB LT V=T A
& MPL IZHURZIR S, MPL EHURDIR G DS FREGEEREZ W CTHE ER AT o7, TORER,
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FURPER y-PGA T /KiFTlE, D7V 2 U MEL I L T B S ORI S 2 e L
2o ZORERING, y-PGA T~ /KL A-13 MPL KB LT V=0 DA AW T 2 U RO B L
M R R ERE N D DL 30T,

Spot forming unit/well
Immunization Stimulation 0 50 100 150 200 250 300 350

FBS
FBS Control peplide
OV Ags7.p04 Peplide

FBs
OVA Control peplide
OV Ay g peplide

FBS

OVA—NP Control peptide

OV Mgy g Peplide |

PES
OVA + Aluminum Comtrol peplide:
OV A0, peplide

PRS
OVA + MPL + Aluminum Control peplide

OV A gy g peplide

FBS
OVA + MPL Control peptide

OV A g57.264 peplide

PRS

OVA

OVA-NP

OVA + Alumnum

OV A + MPL + Alumnum
OVA = MPL

" Ags7.264 Peplide
o peplide I ‘

- cplidhe . ._ .
s "”';Eﬂu.- |“ W 2 x 10°cells/well
7-264 i

B 1 x 10°cells/well

257,264 Peplide
7264 PEplide

X 3. HiF (OVA) NEE y-PGA T R FIC X MM S ik B DT (1) . ~ 7 A%, PBS,
OVA, OVA-NP, OVA+/KE{t. 7 /L=, OVA+MPL+ /KE{L T LI=7 ., $1LLIL OVA+
MPL %% F#HETIESEZEL, 10 B BIZMHMARZ R L7z, SO 7 imiaz B TR 2
AOAMIEME S % IFN-y ELISPOT assay % VN CHENT L7,

2-4)y-PGA F /KiFIZR DRI FHE AT = X LOFEHT (in vitro, MyD88)

y-PGA F 7R+ DPUFIR T ~DIEMAL D9y R & 3£ L T3 572012, HARGIEIC
923 7T BRI RIBZ L L TV D~T 28 W TEREZIT-7-, MyD88 B A7 <)
MyD88 /77U K(KO) VALY, v/a7 7 —IH LIBHIRIRZ 8 I L7, 5o 7-hisie
AMAEIZ y-PGA F ki PO HURZE A S, YA MIA > DFEAESCAHBIHRIIL 5y 1 DR Bl A
o, ZORER, MyD88 AR kD~ /m 77— LT 58, MyD88 KO v AHI kD~
077 —IZBNT, y-PGA T IR LD RIEMT A NI AL OBEAFE NG BT LT,
F72, MyD88 B AT SR D MFIHIIRIZ 31 DA M A > D FEA LA BRI 4y 7 DI BLHE N &
LR LC, MyD88 KO HIZRDBLRAIL TILZNOEA AL Tz, ZIHDRE RN, in vitro (2
FBUNTY-PGA T 7RI X MyD88 o 7 W RIER AT LT, PR~ Chor~rm7r—
SOBHIRAI Z TR LS QD LD RIS,

- 23 -



o

I WT | Wi I
140 M\DR% KO MO 140 MyD88 KO MO ¥ 300 M\[)88 KO MO

— - -
o T 0 . = 250
S 100 “&p 100 T 200
£ 30 £ w0 &
,ﬁ 60 |5 60 . q -
<3 <3 = 100
Z 4o Z 40 Z
= 20 = 20 = 50
ol | I | | | | | ‘I | |
- 100 ng/ml" 1 pg/ml 10 pg/ml ' 100 pg/ml IU(] ng/ml’ 1 pg/ml
LPS v-PGA NPs CpG ODN
b l WT l WT
M\IJRR KO MO M\ D88 KO MO M\[)XS KO \4()
12000 1800 800
1600 700
;E~ 10000 ’—; 1400 ‘—é 600
8000 = 1200 =
2 & 1000 N
£ 6000 S g0 & 400
2 4000 2 600 © 300
—J - 400 — 200
= 2000 = 200 100
r1 0 ‘ ‘ | 0 I |
- [100 nLImII 1 pg/ mI | - 10 pg/ml ' 100 pg/ml - [100 ng/ml! 1 pg/ml
LPS v-PGA NPs CpG ODN

K4. y-PGA F /K1 D MyD88 B4R 1L<iX MyD88 KO v //u7 77— IZBiFD A4
PEEADFE. v~ A~rn7 77— LPS, y-PGA T /Ki+, $1L<IZ CpG ODN Z{Ef&SH, pEA:
SNV A H A% ELISA IZX0HL7=,

2-5)y-PGA F /K FIZ LD G0HE 8 AT = X LOFRHT (in vivo, MyD88)

V-PGA T/ RiA- PG LRGP TR ED AN =X LZ T+ 572012, MyD88 B AR~ 2
HL<IE MyD88 KO vV AD Z FIZ OVA-NP Z#£5.1, 10 H 2RI BLEEL 7=, 10407
M2 ORI E SR OFF S R AfRNT LT, T OFEE, MyD88 BRI~ AL LT,
MyD88 KO U ATIEIHUR R A7 A M S OFF E A BT LT e, 2B O R
5, in vivo (23 TH y-PGA F 7RI 1-1% MyD88 + 7 VR B2/ L C, PURRF RIS
T a %Lfb\ék%z&hto
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A

OVA 0 pg/ml

W wild-type PBS
B wild-type OVA-NP
MyD88-deficient OVA-NP

OVA 10 pg/ml

OVA 25 pg/ml

0 5 10 15 20 25

Stimulation Index

20000 (W Wildype PBS . -
1800 | Wild-type OVA-NP

1600 MYDSE  ovanp
1400 -deficient A

1200
1000
800
600
400
200
0

6

Spot forming units/10” cells

Control OVA OVA
peptide  CTL peptide CTL peptide
I pg/ml 10 pg/ml
C .
1.8
1.6 .

1.4
1.2

10

08

0.6 o

04

t
0 o

wT W1 MyDg8-deficient
PBS OVA-NP OVA-NP

Pentamer™ CD8" T cells (%)

5. OVA W& y-PGA F /KT (OVA-NP) (215 MyD88 B3 AR}, L<iX MyD88 /v 77U b=y
RIZRIT DS DTEE, ~ 7 A7 TIZ OVA-NP Z#% 5L, MdHIR o R S A0 HI
% (A) MiEgsEERER, (B)ELISPOT, (C) 7 h7~—7 v EAIZLVHRIELT,

2-6)y-PGA T /i FIZ R DI FHE AT = X LOFEHT (in vitro, TLR4)

y-PGA F 7Ri - IXBRMIRIZ XL, MRS 7 T /R ERR R CThD mitogen-activated protein
kinase (MAPK) Z/1"LC NF-xB Z{EMALSEHZLT, FMBLEFE2RIL, RIEEARA
T E|NAL DREAZTHET D, £z, MEEE OB 1-<° MHC Class I, MHC Class 11
OB FHEL TR, Tk ORI BN T RS 352 ERIALMNIZ 2> T
Do

v-PGA B HIIMAEY GHE) HROEM THL70, HRGEL BT X —ThD Toll-like
receptor (TLR) DB 53V RIBE LD, Al H kD sy A 587% 3 53R AY72 TLR 12 TLR4 23 HIHIL
TWb, £ZT, TLR4 NEARITHS C3H/HeN ~ 7 AL LL X TLR4-deficient ~7 A TdH 5
C3H/Hel ¥V AHRO~ 707 7— B IOWRKMIaZ AV, T B IS K OTEE (LD FER A 1T -
Too TDOFER, TLR4 BFAETITO YA N A 2 FE A B SO Bh R 4y 7 O R B ES I e~
TLR4-deficient TIZZNHLDOLV AR AIIE T LT, E2, y-PGA T 2R F-OIERIZL DT
F AR OTEMEAC 2T L 72 4E B, TLR4-deficient ~ 77 AH SEOBRIRAMIETIL, v-PGA F/
BLFICEDZAUTE LR T LTV, LU EDOFER LY v-PGA F ki 713 TLR4/MAPK #% &% I
L CRERMIIE 2T PE L S CWOBZENRB LN /8o T2,

ZNDHOFERDD, in vitro IZFBUVNT y-PGA F /Hi1-1% TLR4 > 7 /URER AL C, Fulit
TR Ch D~ 77— ORI A TE PR LS CWD TR R ST,
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250 m Wild-type MO
® TLR4-deficient MO
200
E
= 150
=
P
w100
50
0
WT &%

TLR4-deficient 2 i

CpG ODN

C | Wild-type BMDC .
25000 [ TLR4-deficient BMDC
~= 20000
=] —_—
g 15000
& 10000
l
= 5000
; [ |
| LPS | v-PGA NP | CpG ODN |
D 1 pg/ml 100 pg/ml I pg/ml
12000 m Wild-type BMDC
®m TLR4-deficient BMDC
10000 -
E 8000
&
£ 6000
=}
N 4000
2000
0 |
‘ LPS ‘ y-PGANP | CpG ODN
1 pg/ml 100 pg/ml 1 pg/ml
- —— | Phospho-p38
.- - Phospho-p54 .
SAPK /IN
| - | > Phospho-p46 K K
= b o Phospho-p44/4Erk 1/2
e— e # e w| GAPDH
stimulation - LPS - LPS - NP - NP
BMDC WT TLR4 WT TLR4
-deficient -deficient

XI6. y-PGA F KL+ TLR4 BRI L<iX TLR4 KO ~VAHRKD~< /07 7—YBLUHHIR
FRIZ R BIEME{LEE. PBS, LPS, y-PGA ki 1-, HL<I% CpG ODN Z{EHIH, (A)~7r/n
77—V AN A A, (B) SRR O MBI 1 DOFEL, (C, D) BRRMAIZ L5
ANTIAL DFER, (BE) BRI ~D L 7 F NARERR IS DIE AL AT~ T,

2-7)y-PGA F /KL FIZ LD FH G AT = X LD AT (in vivo, TLR4)

WIZ, TLR4 BRABL TWD~T Al K% T, T 7R85 LA RN TOHUR R R0
FEOFHEERE LT, ZOREE, AR O~ A2, TLR4-deficient ~ 7 A TIIA BEIZHUR
KR IEEREOFENME T LWV, ZORERLY, 7 7RI LA RN TOHURFE R
TR E A DB EZ BT TLRE 2 LIS 7 UGENBEE THHZENHLINI 25T,
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W Wild-type PBS W Wild-type PBS
IA O g/ W Wild-type OVA-NP W Wild-type OVA-NP
OVA 0 pg/mi TLRA-deficient OVA-NP TLR4-deficient OVA-NP

OVA 1 pug/ml : ::2
V\-’ild'[)'pc Wild-type d’T'g_.R_-l =

PBS OVA-N -deficient v

FBS IVANP OVA-NP z

OVA 10 pg/ml

OVA OVA

20

0 3 . 10 . 15 20 25 1 pg/ml 10 pg/ml
Stimulation Index

200 s G
” — - - - 3
= iso| | M Wild-type PBS Wild-type | Wild-type | TLR4
2 100 | TiRe defcient OVAND PBS T OVA-NP  deficien WWidpe Pbs
S e rclicient DVA- OVA-NP o |MWildiype — OVANP
k] TLR4-deficient OVA-NP
Z 10 50
fb 100 Z w0
i
s T
= @ =
=]
(=9
&

Control OVA OVA -
rotein 1 pg/ml 10 pg/ml PRS OVA-NP  -deficient 1 pg/ml 10 pg/ml
prote ng He PE A-NF SUAEH 2

OVA OVA

Wild-type | Wild-type | TLR4

7. OVA W& y-PGA F 7KL F (OVA-NP) 1255 TLR4 BFAERIL L< 1T TLR4-deficient <7 R
BUDHBMEGREOFHEE, ~7ADMK FIZOVANP ZHFEL, 10 A ZICIERLO, Mgz
BRELLTZ, (A) M #dsmatEk, (B)IFN-y ELISPOT 7w, (C-E) usfribiikiEst, (F,
G) PUFHRKIC LD AN A L PEAEZ R,

2-8) TUR R U BRERIED v-PGA T /KL DIEMAL AR~ 58

T RRF2 2 Th D lipopolysaccharide (LPS) Z ANEL T2 3EDRYIF T B &2 UV Ty-PGA
TR A Z LR, C5TBL/6 ~ 7 AHROH BB ~DIEMAC 2~ 7L 25, BRI
~OFEHACITIXIZEA LB L) T, — 7, LPS Z2RVIFT 0 B CTHILELL TRHRHIIEIC/E
RS ZER T, IRIF5E4AIT LPS IEERATERL Tz, ZORERIL, v-PGA F Rl f-HF o=y
R v OIRAZERE LT AR A, BRHIROIEMALAS y-PGA F 7Rk O3 B OERIZE
HHDOTHHILEERLTND, FT, R FERL TR y-PGA TIIBRIRAIIRO sl bIZF] &
L7 oT2728, y-PGA R FIRICTAZENEE ThHHEE b,

25000 1 B Untreated LA T B Untreated
PoB-treated 12000 + PoB-treated
= 20000 | —_
=) = 10000
‘% | g
2 15000 S 8000 |
S
10000 -
_ = 4000
= 5000 | !
2000 | .
0 - : : 0
- LPS | v-PGA NPs | - LPS [ v-PGA NPs |

X8. =V RIFI U FRERIKIZED v-PGA F R F OIS LIZRT3 B2, LPS 1<
IZ y-PGA F /7RI 1 %RVIFT > B TRILELL /%%, BRI ~ER S, PEASNIZ YA A
% ELISA I[ZX0i L7~
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2-9)y-PGA 7 ki1 5-1% O fiuIZ LD BUA A LB RE

PURZNEL TS y-PGA T Ki 1A~ AMERICE 5358, SRS T D@ I g5k
R DI ENALINI IR TODN, FE5HOBEBNEIZALNIZ 2> TRV, £ZT y-PGA 7
JRiADENREA RN D721, BT~V LT=F SR % AW T, #5-% D5 i L5 E
IAFRHIR N BN REIZ DU TRET L7, FITC A5k y-PGA T /7Rl F4 K Pz 5L, 3 H#&
(ZHTEY 7 & i 23817 D FITC BtEf iz~ o —49 A hAN) — |2 TR L7255 5, FITC Bk
HIIZATIB OV REi CORBESN, Mg TIIBigRshian oz, £, #Ea#EThD FITC
DHDOFETIL, Frd) s NEiMlEIZ 35\ T FITC B M 3Bl i s nvien oz, ZOZ &%
T CHURZBGA AT BT ROV NEHIBATL CNADZ LA RIRL, R f- ThDHIETHRIEH
FRIZBUAEN G 2D 2 EaR L TD, # H IS~ ZABATEY V7 SEi L A ER B L, FITC B
PRI AR LR 5, % 5-% 3 B HAE—212, UM AT YL SEiicBIiTL T\ 5
ZL, EBIT 30 HERITIE FITC Bt A CBIE SN o7, T 7R % BUA A TUVDAI
JRIZ DWW CEBIZFELSFAATRE R, Bhiklao~—5—Th5 CD11c BiEHilalic zh= B<EGA
FNTODZENHALN /2ol EBITT SR T2 BGAA TODRERMAL T, HilEZR o)
RSO ENAL LB A —DREBEL QW20 ZOITREEL THhAZ LB BB
(Zheotz, UL EDORERLY, #5372 y-PGA T 7RI -13 @\ R TR IZBGA F, Rk
AR ATIR U RENIBIT T DEEBITAREMEL, v-PGA T /KL FITAHEL TOD PR % 70 iR - 1
IR HIETHEARELFHEL CWDHEE LI,

A
2 000 = 000 =
= = =
- 100 10" 100 100 104 N l'()‘ 100 100 100 10¢ . 10° 10" 100 100 104
8 000 g 0.0C 8 0.0
Spleen & ;i ;i ;i
w3 F F ks
- 100 10" 107 10° 104 - 10 100 10° 10° 10* - 10 10' 100 100 10
- FITC
PBS FITC FITC-NP
B <
s 005 < 0.19 - 0.08 <
s
g 2
LN 8 ;
s %
= l:)‘ Ill‘ I:): TU‘ 10¢ = I’U‘ I:) I;l: —I:Y’ 104 5 l'll” I-'(P !-IU‘ T“' 10" - I'(l‘ :ll‘ ILF -I';!' 10"
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X12. RiFERDERD v-PGA F RIF (FITC-NP) DRI A~DBGA I, ~ 7 AR
FITC 15 y-PGA F /RiFZBUA FH, L 8L — ) —BAEEIC TRIE L,

(BFZEE D4 RS VD B

BRI V—T"TlX, y-PGA T TR F-DRPEFHEAT = X LR 52 L i e LTl
FEMED TND, EOHT, y-PGA T /R FIX A RGEL 7% —Ths TLR 20 L CHUR IR
AR ZTEME LS TRY, FURFFRRESRELHEL TODLIEZ LML T, £z,
y-PGA F ki F13hi 1 B & OFUFHE RN ~D I IA BRI E W ZETINA T, FUROF Y
TELTHENT-MEE A > TEY, FERNIZIBNT, L TOBHUR A 205 L BHR A 2 H
VIAEHR, IEHEILSEAZEZALNII LI, ZTNHDOZ X, v-PGA T /R FEHW=U 7T 17,
BRI E L QOB HUR LR O/ B DD T B S R s T 52 LN TEL LA IR
L TWD, SHIT, y-PGA T R DR IE TG D A1 T o T2/ R, HUR D Z0HR
RGO TV a KB T VI=T I, B /RARINVIE YR A, aLFhF 2 B 7 2=wh,
CpG) LT, y-PGA F 7RI FIXFEH ICm W R FH BN B SN, 2B ZEN G, y-PGA
TR, BUEM S TWD T V2 M EWEESERGRO B, BEFOT Vo MR
OLREMER DD,

4. 3 TR —EHURAT T RE O E - b as i s IR RIE O B3 CRIRKR Y 3871
—7)
(DBFFEFEHRE PN K OV R

AWFFED B L, BiAKAL y-PGA T /K LD L e So S 1a FIE DO MESL & B R LT R EGEA
WFE K OBRIR IS 21 TH 28 Th D, RPN AEEL TE, L.~V AEREET L&V THEUK(L
y-PGA T JHL SRR AT TR & T R IRIR ORITRERAF R 51T, 21798 - TH s 2B
BRI BRE LT T SR — I URR T T R T S IR R O & e - A i & et 3 2 iR
WFEZ1TOLLE 2 SiTHh 5,

3-1) RUREBET /MCIBT DT SR — AT FREREO A FTEO R

- 31 -



TR B ST F R & E AL LT2BUKAL y-PGA T /R0 7 F o D~ AR IS 64 A HilE
BN RA T L7, JEHUR EphA2 H13k~STFR —F SR U7 F L e~ A T2, <7 A
A Z £ L . IEN-yELISPOT %% FA\ N C EphA2 S EAGHIAR 65 M: T Ml (CTL) OFFE 2
L7z, EphA2 HSERTF R —F SR U0 F 0%, 8811727 Va3 R ChD CFA Z VW=~
FRIZF AZHIEL T, [AZEDL LT EphA2 FRRA) CTL BNEEINLI LI O LT (X

1),
%k
60
50
40
30
20
10
0

Eph-NPs Eph+CFA Eph NPs no treatment

Spots/ 1 X 10°CD8+T cells

1. C57BL6 ~D ALK U7 F L [Eph-NPs(EphA2 X7 FRFEH[EE T R +U7F /) .
Eph+CFA (EphA2 X7 F R CFA {REGV 27 F L Ff) . Eph(EphA2 ~7"F N UM GHE) . NPs (Bfizk
b y-PGA F ki1 B $ 5-8) . PBS B Maf T, ~ 7 AMAIILZ BRI EphA2 ~7'FRIZxt
9% CTL #3&% IFN-yELISPOT {£IZTRHiiL 7=, *p<0.05 vs. PBS #f

EphA2 Z 5% Bl 5~ A KM MC38 % W= IFIESEZ 535 EphA2 HIRARTFR—F
K FUIF o OHIEIER FIL, v ha— VBRI L TR B E D - T-( 2), EphA2 H S

TR —F IR T I T OFIEESRIT EphA2 25 BLL TV BL6 FIEEHZIERO HIL T,
EphA2 #5 B A7 CTL OB EIVRIBSLTZ,

Eph-NPs Eph+CFA Eph

Y LT

il

Eph-NPs Eph+CFA Eph NPs PBS

W

o

Liver weight (g)
[ S

2. C57BL6 ~7 A|Z EphA2 &3 BLL TV D MC38 K s M & i P& G- U BRI 2 VR R L 7=,

%D 2F > [Eph-NPs(EphA2 ~7"FREHE E T KD 27 F L #) . Eph+CFA (EphA2 <7 F R

CFA IRB TV F U HE) . Eph (7' FREUMIR G-HE) . NPs (F- 7k B $ 5-8f) | PBS BE]1ZHiAT 2

W%~ AR B B2 59528 T, EphA2-NPs U/ F > OfF AtEEZRELZ, b
X TIRIFE % OB macroscopic D%, T B IXATEHAEO T HE & * p<0.05 vs. PBS #f

- 32 -



BAEIE AL depletion ZEBRIZINTH, CDS Btk T MO BRZEIZLY . EphA2 H13k~T7F

R —F R U7 F o OFUEE D RN L= 5, CDS Bt CTL ORG-S e o7, L

DU DI LB Z<AFAET D NK HIfEIX, KU 27T > OHUERED RO COL, B 51X
TRNZEMBBIETR ST (K] 3),

' P=0.06
[

1.5
1
0.5
0o

No (lepletlon CD4(- ) CDS(- ) NEK(- ) PBS

2.5 |

Liver weight (g)

Eph-NP

3. C57BL6 ~ 7 A|Z EphA2 Z 3 BLL T 5D MC38 KRAGHE M 2 TN 5- U IEE 2 /B LT-,
Eph-NP U7 F U Jiif T DR, £ 5a iz R L= (CD4(-): CD4 BEtEfIalkRZ . CD8(-):CDS [
PERIRERZ: NK(-): NK IR 2) . oo ha— L& LT PBS 1BIREE(PBS) 2B\ V-, 2 #[E%., <
A A BRI B &2 39228 C, R R B 53 2 mE a2 3l L 72, * p<0.05
vs. PBS ¥

KUIF o OREMEFT2EATYIF %D ALT, EULE Y TATIV IV T F=
VERETHE, CFA ‘zfaﬁ%‘%éw:vrMT PR EZFRD 7228, EphA2 HI AT F R —F kL
FUIF U T~ AT R E ENFT LR LD ST(X] 4)ZEM D, y-PGA T /KL
FUIF L DREVEN RSN, ?;Et Eph-y-PGA F IR DT T, BITERRKR IS S T0D
TV a8 N CHD TFA K06 MO RZ g ZEb BT,

140 0.2
120
100 = 0.15
E 80 ol
= g oa
= =
40 = 0.05
0 1 TEE NN TN == == 0
Eph-NPs Eph NPs PBS Eph-NPs Eph NPs PBS
Eph+CFA Eph+CFA
s
0.5
4 0.4
= 3 oo 0.3
= g
= 2 ~ 02
G &,
1 0.1
0 0
Eph-NPs Eph NPs PBS Eph-NPs Eph NPs PBS
Eph+CFA Eph+CFA

- 33 -



4. C57BL6 ¥ ARIZ4 T2 F > [Eph-NPs(EphA2 X7 FREmE ET /R -T2 F 8E) |
Eph+CFA (EphA2 ~~7'FR CFA IRGUZF ) | Eph (X7 FREMERG-HE) | NPs (F- 7R H
M EHE) PBS BE)ZMifT# ., ~ v AMIEZ R BUNTIE S (ALT, TBIl, Alb)& X OV [EE (Crx
ML 7=, Eph+CFA JRWERECHE A B2 ALT LRZ2HLD  JFEENSEIDLZZENHLNE 2>
Zo —7 Eph-NPs {EH#f CIIFREFITE ZORN e BNl o T,

DL EOFERIL, Eph-y-PGA F R 7D 7 F TS Oo6f U CIESH 572 CTL 235595
ZETHUIEG IR A R HEESCEREEZRO T ZRRIRHFIE THLI LN RINI,

FH 41T ET o-galatotosylceramide(a-GalCer)z FU o 90 KA AR & U T i S 2 TR IR
\ZDOWTEL DIt AH S L CE 7= (Tatsumi T, et al. Hepatology 2007, J Hepatol 2008, Sasakawa
A, J Hepatol 2009) , AAHF 72128V T a-GalCer+ EphA2-y-PGA X7 FRAFN (L R) LRk
AR (DC) U7 F > DA FPEIZ DWW TRET L7z, MC38 ~ A K I Al a2 AT N B G- URTFIE S 2
YER 7=, a-GalCer+EphA2-y-PGA X7 FR%/ULALTZ DC, a-GalCer MDFH )L ALT- DC,
EphA2-y-PGA X7 FRD I/ LALT= DC, DC D Fx, PBS DHD 5 1h#E A<D, MC38 fFE
B\ T DHUER D AR FT LT, 2 b —LBEIC L T a-GalCer+EphA2-y-PGA X7 FR%&
7V ALTZ DC JE#RE, o-GalCer D F/ L ALT- DC IRIERECHBICIFEEMEN 7203,
EphA2-y-PGA T F R DF/ L ALT- DCIRFEAFE, DC D Z IR HRHE CIINT HE RIA B2 2780
7203572 (4 5),

4

3.5

2.5
: I I
(' T T T

G+N+ G+N- G-N+ G-N- control

‘N w

Liver weight (g)
[

ot

=
")

5. C57BL6 <7 AT EphA2 Z 3 HLL TV VD MC38 KRG M2 AT % 5- U IR 2 Rk L 7=,
K27 F 2 (G+N+: aGarCel+yPGA NPs pulsed DC, G+N-:aGarCel pulsed DC, G-N+:yPGA NPs
pulsed DC, G-N-: DC only, control: PBS only) Z 1T 2 #[E]#% ., ~7 AT AL UNT & &2 7Hl 3
HZET, KU ITF L OR AERRF L,

ARIEFITIL. y-PGANPs O _EIRZh RITHIREL 2D o 72D, KD KRE 7S ISR Tl
y-PGANPs O L35 RA I CEL ATREME D 8D,

(OBFFERR AR DA EIAFF S D R BA

JHE - WAL g | o6t 3 276 & U CIEAVEHT 1T, Interventional Radiology (IVR) 72 & D it
BRIGIR . 7 A (RFA) R0VHALE WIRERIC LD SR P 5 . HUE AN Ko P iE R E 2 E
A UN fﬁﬁ%\%@%fﬂi%%bl&%‘%oo&éﬁi KIRZNDIRIFRIE D ISIMT 2 DR RS

%< BRI RIBIFEDMENLITBH Th D, FT/2iniEL L CRIEZTRIED IR S COVD D8,
FIHENLIZL TR0, v-PGA f/ﬁ% FEHURAN T FRICE DI T T RO T VIS8R
FAELLUTHENL T HZ LN TEAUR, ZHE TR KRGS L7 TODIE B IR RG2S LR S
I EDOTHRDOBENEEND, LIV ST ERNO A DO SR ERITE N EE ZHND,

- 34 -



§5 RREREKRE

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

(DEFEmcER (ERNGESORE 0 fF EEE (K30 58 39 1)
1. FH4E WAL, PGS B, 5, FATAR

Xin Wang, Tomofumi Uto, Takami Akagi, Mitsuru Akashi, Masanori Baba,
“Poly(y-glutamic Acid) nanoparticles as an efficient antigen delivery and
adjuvant system: potential for an anti-AIDS vaccine”, J. Med. Virol 80, 11-19
(2008).

Shigefumi Okamoto, Hironori Yoshii, Toyokazu Ishikawa, Takami Akagi,
Mitsuru Akashi, Michiaki Takahashi, Koichi Yamanishi, Yasuko Mori, “Single
dose of inactivated Japanese encephalitis vaccine with poly(y-glutamic acid)
nanoparticles provides effective protection from Japanese encephalitis virus”,
Vaccine 26, 589-594 (2008).

Yuki Itoh, Michiya Matsusaki, Toshiyuki Kida, Mitsuru Akashi,
“Time-modulated release of multiple proteins from enzyme-responsive
multilayered capsules”, Chem. Lett. 37, 238-239 (2008).

Tomonori Waku, Michiya Matsusaki, Suwabun Chirachanchai, Mitsuru Akashi,
“One-step preparation of cationic sugar-peptide nanospheres using the
water-soluble  chitosan-initiated  polymerization of  L-phenylalanine
N-carboxyanhydride”, Chem. Lett. 37, 1262-1263 (2008).

Yuki Itoh, Michiya Matsusaki, Toshiyuki Kida, Mitsuru Akashi, “Locally
controlled release of basic fibroblast growth factor from multilayered capsules”,
Biomacromolecules 9, 2202-2206 (2008).

Tomofumi Uto , Xin Wang, Takami Akagi, Rika Zenkyu, Mitsuru Akashi,
Masanori Baba, “Improvement of adaptive immunity by antigen-carrying
biodegradable nanoparticles”, Biochem. Biophys. Res. Commun. 379, 600-604
(2009).

Tomofumi Uto, Takami Akagi, Takayuki Hamasaki, Mitsuru Akashi, Masanori
Baba, “Modulation of innate and adaptive immunity by biodegradable
nanoparticles”, Immunol. Lett. 125, 46-52 (2009).

Hyungjin Kim, Takami Akagi, Mitsuru Akashi, “Preparation of size tunable
amphiphilic poly (amino acid) nanoparticles”, Macromol. Biosci. 9, 825-932
(2009).

Shigefumi Okamoto, Masaaki Matsuura, Takami Akagi, Mitsuru Akashi,
Takeshi Tanimoto, Toyokazu Ishikawa, Michiaki Takahashi, Koichi Yamanishi,
Yasuko Mori, “Poly (y-glutamic acid) nano-particles combined with mucosal
influenza virus hemagglutinin vaccine protects against influenza virus
infection in mice”, Vaccine 27, 5896-5905 (2009).

Takami Akagi, Hyungjin Kim, Mitsuru Akashi, “pH-dependent disruption of
erythrocyte membrane by amphiphilic poly(amino acid) nanoparticles”, .
Biomater. Sci. Polym. Edn. 21, 315-328 (2010).

- 35 -



11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

Takami Akagi, Kazuki Watanabe, Hyungjin Kim, Mitsuru Akashi,
“Stabilization of polyion complex nanoparticles composed of poly(amino acid) using
hydrophobic interactions” Langmuir 26, 2406-2413 (2010).

Shinjiro Yamaguchi, Tomohide Tatsumi, Tetsuo Takehara, Akira Sasakawa, Masashi
Yamamoto, Keisuke Kohga, Takuya Miyagi, Tatsuya Kanto, Naoki Hiramatsu, Takami
Akagi, Mitsuru Akashi, Norio Hayashi, “EphA2 derived peptide vaccine with amphiphilic
poly(y-gulutamic acid) nanoparticles elicits antitumor effect against mouse liver tumor”,
Cancer Immunol. Immunother. 59, 759-767 (2010).

Hyungjin Kim, Takami Akagi, Mitsuru Akashi, “Preparation of CpG
ODN-encapsulated anionic poly(amino acid) nanoparticles for gene delivery”,
Chem. Lett. 39, 278-279 (2010).

Takayuki Imoto, Toshiyuki Kida, Michiya Matsusaki, Mitsuru Akashi,
“Preparation and unique pH-responsive properties of novel biodegradable
nanocapsules composed of poly(y-glutamic acid) and chitosan as weak
polyelectrolytes”, Macromol. Biosci. 10, 271-277 (2010).

Takayuki Hamasaki, Tomofumi Uto, Takami Akagi, Mitsuru Akashi, Masanori
Baba, “Modulation of gene expression related to Toll-like receptor signaling in
dendritic cells by poly(y-glutamic acid) nanoparticles”, Clin. Vaccine Immunol.
17, 748-756 (2010).

Sissela Broos, Kristina Lundberg, Takami Akagi, Koji Kadowaki, Mitsuru
Akashi, Lennart Greiff, Carl A.K. Borrebaeck, Malin Lindstedt,
“Immunomodulatory nanoparticles as adjuvants and allergen-delivery system
to human dendpritic cells: Implications for specific immunotherapy”, Vaccine 28,
5075-5085 (2010).

Ai Himeno, Takami Akagi, Tomofumi Uto, Xin Wang, Masanori Baba, Kentaro
Ibuki, Megumi Matsuyama, Mariko Horiike, Tatsuhiko Igarashi, Tomoyuki
Miura, Mitsuru Akashi, “Evaluation of the immune response and protective
effects of rhesus macaques vaccinated with biodegradable nanoparticles
carrying gp120 human immunodeficiency virus”, Vaccine 28, 5377-5385 (2010).
Michiya Matsusaki, Masahiro Matsumoto, Tomonori Waku, Mitsuru Akashi,
“Self-assembled structure of peptide nanospheres induces high stability against
hydrolysis and sterilization”, /. Biomater. Sci. Polym. Edn. 22, 1035-1048
(2010).

Hyungjin Kim, Tomofumi Uto, Takami Akagi, Masanori Baba, Mitsuru Akashi,
“Amphiphilic poly(amino acid) nanoparticles induce size-dependent dendritic
cell maturation”, Adv. Funct. Mater. 20, 3925-3931 (2010).

Tomonori Waku, Masahiro Matsumoto, Michiya Matsusaki, Mitsuru Akashi,
“Drastic surface control of peptide nanospheres with detachable and attachable
polymer brush layers”, Chem. Commun. 46, 7025-7027 (2010).

Akihiro Nishiguchi, Hiroaki Yoshida, Michiya Matsusaki, Mitsuru Akashi,
“Preparation of Reduction-Sensitive Nanogels with a Large Swelling Capacity

- 36 -



22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

by a Surfactant-Free Precipitation Method”, Chem. Lett. 39, 1184-1185 (2010).

Morin Ryu, Toru Nakazawa, Takami Akagi, Tatsuhide Tanaka, Ryou Watanabe,
Masayuki Yasuda, Noriko Himori, Kazuichi Maruyama, Toshihide Yamashita,
Toshiaki Abe, Mitsuru Akashi, Kohji Nishida, “Suppression of phagocytic cells
in retinal disorders using amphiphilic poly(y-glutamic acid) nanoparticles
containing dexamethasone”, J. Controlled Release 151, 65-73 (2011).

Takami Akagi, Fumiaki Shima, Mitsuru Akashi, “Intracellular degradation and
distribution of protein-encapsulated amphiphilic poly(amino acid)
nanoparticles”, Biomaterials 32, 4959-4967 (2011).

Tomofumi Uto, Takami Akagi, Keisuke Yoshinaga, Masaaki Toyama, Mitsuru
Akashi, Masanori Baba, “The induction of innate and adaptive immunity by
biodegradable poly(y-glutamic acid) nanoparticles via a TLR4 and MyDS88
signaling pathway”, Biomaterials 32, 5206-5212 (2011).

Keisuke Matsuo, Hayato Koizumi, Mitsuru Akashi, Shinsaku Nakagawa,
Takuya Fujita, Akira Yamamoto, Naoki Okada, “Intranasal immunization with
poly(y-glutamic acid) nanoparticles entrappingantigenic proteins can induce
potent tumor immunity”, J. Controlled Release 152, 310-316 (2011).

Tomofumi Uto, Yosuke Nishi, Masaaki Toyama, Keisuke Yoshinaga, Masanori
Baba, “Inhibitory effect of cepharanthine on dendritic cell activation and
function”, Int. Immunopharmacol. 11, 1932-1938 (2011).

Donjian Shi, Michiya Matsusaki and Mitsuru Akashi, “Photo-tunable protein
release from biodegradable nanoparticles composed of cinnamic acid
derivatives”, J. Controlled Release 149, 182-189 (2011).

Tomofumi Uto, Takami Akagi, Keisuke Yoshinaga, Masaaki Toyama, Mitsuru
Akashi, Masanori Baba, “Comparative activity of biodegradable nanoparticles
with aluminum adjuvants: Antigen uptake by dendritic cells and induction of
immune response in mice”, Immunol. Lett. 140, 36-43 (2011).

Shigefumi Okamoto, Hironori Yoshii, Masaaki Matsuura, Asato Kojima,
Toyokazu Ishikawa, Takami Akagi, Mitsuru Akashi, Michiaki Takahashi,
Koichi Yamanishi, Yasuko Mori, “Poly-y-glutamic acid nanoparticles and
aluminum adjuvant used as an adjuvant with a single dose of Japanese
encephalitis virus-like particles provides effective protection from dJapanese
encephalitis virus”, Clin. Vaccine Immunol 19, 17-22 (2012).

Takami Akagi, Phassamon Piyapakorn, Mitsuru Akashi, “Formation of unimer
nanoparticles by controlling the self-association of hydrophobically modified
poly (amino acid)s”, Langmuir 28, 5249-5256 (2012).

Takami Akagi, Tomoko Fujiwara, Mitsuru Akashi, “Rapid fabrication of
polylactide stereocomplex using layer-by-layer deposition by inkjet printing”,
Angew. Chem. Int. Fd. 51, 5493-5496 (2012).

Shigefumi Okamoto, Sumiko Matsuoka, Nobuyuki Takenaka, Ahmad Haredy,

- 37 -



33)

34)

35)

36)

37)

38)

39)

1.

Takeshi Tanimoto, Yasuyuki Gomi, Toyokazu Ishikawa, Takami Akagi, Mitsuru
Akashi, Yoshinobu Okuno, Yasuko Mori, Koichi Yamanishi, “Intranasal
immunization with formalin- inactivated human influenza A whole-virion
vaccine alone or split-virion vaccine with mucosal adjuvants show similar
cross-protection”, Clin. Vaccine Immunol 19, 979-990 (2012).

Sissela Broos, Linda C Sandin, Jenny Apel, Thomas H Totterman, Takami
Akagi, Mitsuru Akashi, Carl A.K. Borrebaeck, Peter Ellmark, Malin Lindstedt,
“Synergistic augmentation of CD40-mediated activation of antigen-presenting
cells by amphiphilic poly(y-glutamic acid) nanoparticles”, Biomaterials, 33,
6230-6239 (2012).

Heyun Shen, Takami Akagi, Mitsuru Akashi, “Polyampholyte nanoparticles
prepared by self-complexation of cationized poly (y-glutamic acid)”, Macromol.
Biosci. 12, 1100-1105 (2012).

Suja E. George, Christopher T. Elliott, Declan P. McLaughlin, Philippe
Delahaut, Takami Akagi, Mitsuru Akashi, Terence L. Fodey, “An investigation
into the potential use of nanoparticles as adjuvants for the production of
polyclonal antibodies to low molecular weight compounds”, Vet. Immunol
Immunopathol. 149, 46-53 (2012).

Fumiaki Shima, Koshi Kawakami, Takami Akagi, Eiko Mochizuki, Tetsuya
Tsuda, Susumu Kuwabata, Mitsuru Akashi, “Simple observation of the
Interaction between nanoparticles and cells by scanning electron microscopy
employing ionic liquid”, Bull. Chem. Soc. Jpn. 86, 153-158 (2013).

Tomofumi Uto, Masaaki Toyama, Yosuke Nishi, Takami Akagi, Fumiaki Shima,
Mitsuru Akashi, Masanori Baba, “Uptake of biodegradable poly (y-glutamic
acid) nanoparticles and antigen presentation by dendritic cells in vivo”, Results
Immunol. 3, 1-9 (2013).

Ye Zhu, Takami Akagi, Mitsuru Akashi, “Preparation and characterization of
nanoparticles formed through stereocomplexation between enantiomeric poly
(y-glutamic acid)-graft-poly(lactide) copolymers”, Polymer J., in press.

Masahiro Matsumoto, Michiya Matsusaki, Mitsuru Akashi, "Safe Control of
Construction-Deconstruction of High-Density PEG Brushes on the Surface of
Peptide Nanospheres by Thermally-Induced Shrinkage of PEG-SS-PEG”, Chem.
Lett., in press.

Q)T DODOFENEY) (i, HFELL)

RARMESE, A B, < /77y —2FR LT IO 7T, 2 Fiidasg, 1, 10-17
(2008).

TAMESE, A i, “9H 532 T RFONAF EIRMEI~DIG, 3. il hayA 20
IF 2, TP ORIFES R (RE K% ), 7as 747 HIRR, 242-249 (2008).
IRARFESE, A 0, By T2 HWDARTy 7 TUNRY— 27 L7, 421, 11, 44-51 (2008).

- 38 -



10.

11.

RARKESE, B G, <55 2 B BERENE DDS v VT B OIEARREE, 1. ma T /v )7,
[ #5E1E DDS S+ 7 DR 7 (BAE R H5LR), o —T A —HIIR, 24-33 (2008).
FRIRF AR, B i, PR AR 7 e AT BEREM B D BASE ”, #ERERT#Y, 28,
61-70 (2008).

Michiya Matsusaki, Mitsuru Akashi, “Functional multilayered capsules for
targeting and local drug delivery”, Expert Opin. Drug Deliv. 6, 1207-1217 (2009).
B T, ‘BT Rl AU T DBRR”, 18 BT ST A
HE T AT R — BN SR —, HIRE AL, 21-30 (2009).

Takami Akagi, Michiya Matsusaki, Mitsuru Akashi, “Pharmaceutical and medical
applications of poly-y-glutamic acid” (Chapter 7), Amino-acid homopolymers
occurring in nature (Volume editor: Y. Hamano), Microbiology Monographs
(Springer), 15, 119-153 (2010).

FAKRAN, AAREIR, e, A w, 56 9 &, a7 —an BT FRF /27270
WHE™, =7 > = L ks 7 D7) - BT - S DR, >~ — =L — i, 226-236
(2010).

IRARFESE, BIA i, “6-3. F 2R r &G LI T Y a U MR RO B R, [ 72N
S MHTEIZEDF R [ ) (Bl - 1L 5L—) , 2 —x L — AR, 186-192 (2011).

T. Akagi, M. Baba, M. Akashi, “Biodegradable nanoparticles as vaccine adjuvants

and delivery systems: Regulation of immune responses by nanoparticle-based
vaccine”, Adv. Polymer Sci. 247, 31-64 (2012).

(BHEBRFRFEER K O T HRENFRIER

® j" 1= uﬁ{;ﬁ (.WKD%E 36 ﬁ: .T:Eu&‘ 23 ﬁ:‘)

Mitsuru Akashil4, Takami Akagil4, Shinsaku Nakagawa 24, Masanori Baba3+4
(1Graduate School of Engineering, Osaka University, 2Graduate School of
Pharmaceutical Sciences, Osaka University, 3Graduate School of Medical and
Dental Sciences, Kagoshima University, ¢CREST-JST), “Biodegradable
Nanoparticles for Vaccine Delivery and Adjuvant”, Swiss-Japan Symposium on
Nanobio 2007, 2007 4£ 10 10 H, AR ® M Jeimizs—/1 GOH) .

Mitsuru Akashil4, Takami Akagil4, Shinsaku Nakagawa 24, Masanori Baba3+
(1Graduate School of Engineering, Osaka University, 2Graduate School of
Pharmaceutical Sciences, Osaka University, 3Graduate School of Medical and
Dental Sciences, Kagoshima University, ‘CREST-JST), “Polymeric nanoparticles as
vaccine delivery devices”, Hamano-Kobe International Symposium on “Laser and
Nano/Bio Sciences”, 2007 4= 10 A 19 H, Crowne Plaza Kobe (;":‘EL‘%).

B (BRBE L), “Bor 1 2R F2 WD 7F DB, T/ <\ Ad AL X AR —
WL, 7ru—7 v 7 s, 2007 4 10 A 25 B, KIRKFHAHTE 42— (R .
Mitsuru Akashil4, Takami Akagil4, Shinsaku Nakagawa?24, Masanori Baba34
(1Graduate School of Engineering, Osaka University, 2Graduate School of
Pharmaceutical Sciences, Osaka University, 3Graduate School of Medical and
Dental Sciences, Kagoshima University, ¢CREST-JST), “Biodegradable
Nanoparticles as Potential Vaccine Delivery and Adjuvant Systems”, Green

-39 -



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Sustainable Biological and Chemical Processes, 2007 4= 11 H 16 H, K KFEAS
£ CORBRURT)

A Bl (BRRBE L), “BEIOMENDASAF~T VT~ 5 29 [l H AR ANAF~<T VT L
TR, 2007 4E 11 H 27T H, TREIAT7H AT 22— (KIRAT).

Bl i 18, RoRPESE 18, 53 B 28 (LBORPE L, 2 ERPEE 8%, 3 CREST-JST), “&
ST IRF DT, 51 RIM B LA GRS, 2007 4 11 1 29 H, mUREEE O
BT .

B i (KB L), “@a T RO 7F 0 UIF % LSEnb0 7 7a—F" il
FEMFS A FINFES, 2007 212 A 8 H, TR EHRL&EE GRHD).

Mitsuru Akashi (Graduate School of Engineering, Osaka University),
“Self-organizing nano-biomaterials: Nano-particles and nano-films”, The 9th
US-Japan Symposium on Drug Delivery Systems, 2007 4~ 12 A 19 H, The Westin
Maui (Hawaii, USA).

WA i (BORBE L), “BEIRE KRB EATZ G IR F U oF 7, BIRERFETE
EPEHEMERERE  RERIGETE 2, 2008 45 1 A 30 H, B ERT (BERER).

B i, RARMEE D, BB (TBOREE L, PR BEEE 77, ° CREST-IST), “HEi%) 1
FIRLADIF 7, 6 RRRIG IR v RY DA, 2008 4E2 A 1 H, TRIREFRT V(K
BRJFT) .

A 5, RAME, BHEEH > (BB, P FEKBLE #, * CREST-IST), “& 5y 1
FIRLATIF 7, 55 3 [ DDS REART ARV YA, 2008 422 A 7 H, REARKE (REARR).
B g, RARMESE Y, B EH S (BROREE L, PR BEEE 27, ° CREST-IST), “Hi%) 1
FIRADIF 7, mEERA T 2 AT 2 ARREIN > AR T A, 2008 453 A 18 H,
fie] [ L1 [E PR AR et o 42— (] (L1 L)

ARA Bk V2 (CBOKBE T, *CREST-IST), “His3 1 /R F-& VBT 7T DB, [/34
AF T 7 av—EDDS) YR Y T A 2008 4E3 A 26 H, fE KT E)IEEA T
e (JeE IR .

A Bl (BRRBE L), S AA =TT VBRSEROMSR, 5 51 BT 0 AN &R TS
AR, 2008 42 4 H 15 H, REY=y7 74 (EER).

A Bl (BRRBE L), “@mmyFamBEEICHLI- ) A~ T VTV EZDIS Y, Rk 20
BERFRIGRTR, 2008 4 6 A 2 H, REEmMBIFAHIFRFHRERT CGRRI).

B il (BoRBE L), <m0 1 88kl 2 WA 7T OBR%”, 513 B H R AT
CULIFIAT A —HURERE — |, FRL204E 6 A 21 B, RREEAEE 11 B E RS @S
(RCER)

Mitsuru Akashi (Graduate School of Engineering, Osaka University), “Design and
Preparation of Nanostructured Functional Polymer”, Lecture, 25 June 2008, Jiang
Nan University (China).

Mitsuru Akashi (Graduate School of Engineering, Osaka University), “Preparation
of Biodegradable Polymer (y-Glutamic Acid) Nanospheres and Their Application
for Vaccine”, Lecture, 26 June 2008, Shanghai Jiao Tong University (China).

55 Bt (FERPEE# T, CREST), “RV (y— 7 WHIUWE) - SR ZDBERRAIRE ~D L
JRTZ VN =L Z A H DTV a2V MR FLmA XD 7 F o ~DISHIZONT?, 5 24 [F]
HA DDS &V —7ay 7 TR DDS & /77 /av—], 2008 4= 6 H 30 H, AR
ART HTI—e/L X (A .

- 40 -



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Mitsuru Akashi!, Takami Akagi!, Tomofumi Uto2, Masanori BaBa2, Tomohide
Tatsumi3, Shigefumi Okamoto?, Yasuko Mori4, Koichi Yamanishi¢ (:Graduate
School of Engineering, Osaka University, 2Kagoshima University, 3Graduate
School of Medicine, Osaka University, ‘National Institute of Biomedical Innovation),
“Polymeric Nanoparticles as Vaccine Delivery System”, 42nd World Polymer
Congress Macro 2008, 2 July 2008, Taipei International Convention Center
(Taiwan).

A 0l (BB L), < I3 A=V T7 )V, 5 28 Wi T EHEIF—L (5B 11 18]),
20 42 8 H 6 H, H# U —F /3 —2 U

W (BORBE L), T & filil & o T BB %, fiEs, 2048 29 H, =
HAG MR 22— (THER) .

Mitsuru Akashi!, Takami Akagi!, Masanori BaBa? (:Graduate School of
Engineering, Osaka University, 2Kagoshima University), “Intracellular delivery of
antigen protein to dendritic cells using biodegradable nanoparticles”, France Japan
8th Drug Delivery Symposium, 7 October 2008, Hotel Gray d'Albion (France).
Mitsuru Akashi (Graduate School of Engineering, Osaka University),
“Self-Organizing Nanobiomaterials : Design and Preparation of Nanostructured
Functional Polymers”, Lecture, 9 October 2008, RWTH Aachen University
(Germany).

A i (RKBE L), “my T /A7 = TIZEDIIAN AT 7 F o DOBA%E”, 55 6 [EBE &
FEDFEIFT—@IEE, Rk 20 4 11 A 14 B, fEERRSHFEILEETT JEARE
A=/ (Fnak (L) .

B i (BORBE L), PP EHME 235 FAE £ 9%, Handai- Asahi 1722 B %4, 2008 £F 11 J 22
H, KBRFH 2 B2 — (RBR).

A Pk (BRORPE L), “F /77 /ay—2 W IFRERERIEDOBRIE”, 5 9 [FIAKER
AZWAR, 2008 4 11 H 25 H, KRRz Bt 22— (R .

A T (BRRBE L), “FEar T R F I 7T OFE”, 85517/ AFEERS VAR T A,
2009 £ 2 18 H, HHE Y73 AT GRATHR) .

Mitsuru Akashi (Graduate School of Engineering, Osaka University),
“Development of Nanostructured Biomaterials”, The annual international
symposium of Polymer Gel Research Cluster Center (PGRCC), 13 March 2009,
Yeungnam University, Polymer Gel Research Cluster Center (Korea).

B L, ISRFESC 2 RKBE T, 2B — AT 41— ATV R EAL), “NAA~T VT
DT IIEERIEHE A~ A AR 89 FF4F2 (2009), 2009 4F 3 J1 30
H, AR T FBAMET v~ A (THER).

Mitsuru Akashi (Graduate School of Engineering, Osaka University), “Fabrication
of Prevascularized Cell-dense Tissue Constructs using Cell Sheet Stacking
Manipulation System”, 8th Internations Symposium on Frontiers in Biomedical
Polymers, 22 May 2009, TORAY Human Resources Development Center (Japan).
B (BORBE L), “S8Ieoy FINE R NARa T VT 7L — R LT koD
FEEL, Rk 21 4R BERRHE AR RS, 2009 4F 6 H 10 H, #7—h—/ Ui CREHD) .
A il (BRORBE L), “miar RO H CESEZ OO B ORI E A E A~ DI ™,
IR0 1 LA SR T R GE T 23, 2009 4 8 H 19 H, ImKF00F Lt a (falid
IR).

- 41 -



34.

35.

36.

317.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

WA (BRRBE L), “mi5r 120 B B2 WD O R p & AL 3~ DI,
FNGEEZS, 2009 4510 H 30 A, #hE)IRF: (B2 11R) .

Mitsuru Akashi (Graduate School of Engineering, Osaka University), “Fabrication ,
characterization and application of novel multilayer films”, the 2nd International
Congress on BIOHYDROGELS, 13 November 2009, Hotel Astor Viale Carducci
Viareggio (Italy).

Mitsuru Akashi (Graduate School of Engineering, Osaka University), “Fabrication ,
characterization and application of novel multilayer films”, Lecture, 9 December
2009, Chulalongkorn University (Thailand).

Masanori Baba (Graduate School of Medical and Dental Sciences, Kagoshima
University, “Poly(y-glutamic acid) nanoparticles as a novel vaccine adjuvant”,
JUNBA 2010 Technology Fair, January 12, 2010, Burlingame, CA (USA).

Bl i (BRBE L), “@mor R FU7F o OBR¥E”, & 21 R4 HEa 7L R121
Al Z 7L — 7 20— T DAL FHE], 20104E 1 H 12 A, 4 d R TER TR aEE (B
IR,

a6 (BRORBE L), “my T 7R 7F O3, HRetta s8I —, 2010 4 3
H 24 B, EWTERT (LEE) .

A G KM BB, B OASH C(BORRL, P ERBEE R, C BOREBEER), <
DN T IRLAFTITF 2 LT Pas OB, AR 90 FFH2(2010), 2010
£3 H 27 B, ImmRTFAEF v A ORI .

B i (BOKBE L), “moy 1 7R 7F O3, FEEREEmEIF—, 2010 4 5
A7 B, B R RO .

BB, FHmS |, RARE WA W C BB g, ? BORBE L), <A i oy
FEMMUIZE LT 2 F o7 Va2 OER, 5 12 BIRE S R YD LTS D
AR A SRR 51,2010 45 H 14 H (TE5) .

Mitsuru Akashi!, Takami Akagil, Masanori Baba? (Graduate School of
Engineering, Osaka University, 2 Graduate School of Medical and Dental Sciences,
Kagoshima University), “Novel Vaccine Delivery System: Biodegradable
Nanoparticles for Protein and Delivery”, Particle 2010, 23 May 2010, Regal Sun
Resort Hotel (USA). Regal Sun Resort Lake Buena Vista, Florida (USA).

Koji Kadowaki!, Michiya Matsusaki!, Mitsuru Akashi! (Graduate School of
Engineering, Osaka University), “Three-dimensional Layered Tissues by Layer-
by-Layer Technique”, 2nd International Symposium on Polymer Materials Science
and Technology, 1 June 2010, Harbin Engineering University (Taiwan).

BRA i (BROKBE 1), “Esy 1+ 7R U7 F L DBI%E”, NS, 2010 4E 6 H 4 H, 7=
BIFSTERR Y (RR).

AR, BBEH S, Wa " (BB L, BV R KBEEE i, *IST, CREST), “& %
FFIRLFERLTD 7F TV 23 MO BT LGRS HIAE, 55 26 [0] H A DDS 743,
2010 4= 6 A 17 H, RExEFRAZHEE 5 — CRBRT) .

A (BROKRBE L), “SefEdilHgez A 95 2R U oF o 0slid, 5 47 [BI3EA1F8%
SRR, 2010 2 6 H 23 H, @&L7Y—r A7 L (IR .

Mitsuru Akashi (Graduate School of Engineering, Osaka University),
“Development of Three-dimensional Layered Tissues by Layer-by-Layer Technique”,
International Research Training Group,,Selectivity in Chemo- and Biocatalysis“ 3rd

- 492 -



49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Aachen-Osaka Joint Symposium, 7 September 2010, RWTH Aachen (Germany).
Mitsuru Akashi!, Takami Akagi!, Tomohide Tatsumi2, asanori Baba3 (:Graduate
School of Engineering, Osaka University, 2Graduate School of Medicine, Osaka
University, 3 Graduate School of Medical and Dental Sciences, Kagoshima
University), “Size-controlled Amphiphilic Poly (y-glutamic acid) Nanoparticles as
an Efficient Delivery and Adjuvant System”, 9th France-Japan DDS Symposium, 27
September 2010, KKR Hotel Kumamoto (Japan).

B il (BOKRBE L, IST-CREST), “i5y 1277 T2 T V2 hOBFE”, 5 32 [l 14~
TUTNVFERE, 2010 11 A 29 H, VI RTVART VIR (AR .

4 % (BKPEL, JIST-CREST), “R4 T 7R 07 F 7 V2 S hoBR%E”, 5 2 BIR
HART P2 MIFES, 2011 4E 1 A 11 B, THRIAT Ao 22— (CRIRU).

A (KB, “@ma O H CERICIVEENSG TV BLUOR7aiEL e # 60
B8 0 7 ilima, 2011 429 A 30 B, [ (LIRS v A (] (L R)

W (BCRBE L), “midy 7 2R 2RI A LIcD 707 a0 55 1 Bl DDS 8
RISH FG GfEames, 2011 4 11 A 12 H, fRRKFEIT— D2 (W)

B4 il (BRORBE L, JST-CREST), “@5r 7 R EFIHLIED I F 0T Vav b, 8 33
[ A AT VT VFER RS, 2011 4F 11 A 22 B, SRR ERRT 7Y 5# 7 15 (
HUERIRF) .

Mitsuru Akashil-3, Takami Akagil-3, Tomofumi Uto23, Masanori Baba23 (:Graduate
School of Engineering, Osaka University, 2Kagoshima University, 3JST-CREST),
“Amphiphilic Poly(amino acid) Nanoparticles for Vaccine Delivery and Immune
Adjuvants”, Biotechnology and Chemistry for GREEN GROWTH, JSPS
Japanese-German Graduate Externship program, 14 March 2012, Senri Life
Science Center, Osaka (Japan).

Mitsuru Akashil4, Takami Akagil4, Tomohide Tatsumi24, Masanori Baba34
(1Graduate School of Engineering, Osaka University, 2Graduate School of Medicine,
Osaka Universityy 3Kagoshima University, 4JST-CREST), “Biodegradable
nanoparticle-based antigen delivery and immunostimulant for vaccine
development”, 243rd ACS National Meeting, 26 March 2012, Manchester Grand
Hyatt, San Diego, California (USA).

Mitsuru Akashi!, Takami Akagi!, Hiroharu Ajiro!, Tomoko Fujiwara2, (:Graduate
School of Engineering, Osaka University, 2The University of Memphis), “Rapid
Fabrication of Polymer Stereocomplex by Inkjet Printing”, 5th Symposium on
Molecular Chirality of Chinese Chemical Society & International Chiral Meeting,
August 3, 2012, Zhang Jia Jjie International Hotel (China).

Mitsuru Akashil4, Takami Akagil4, Tomohide Tatsumi24, Masanori Baba34
(1Graduate School of Engineering, Osaka University, 2Graduate School of Medicine,
Osaka University- 3Kagoshima University, 4JST-CREST), “Potent adjuvant activity
of amphiphilic poly(amino acid) nanoparticles for protein-based vaccines”, 10th
France-Japan DDS Symposium, 10-13 October 2012, Bordeaux (France).

Mitsuru Akashi, (Graduate School of Engineering, Osaka University, JST-CREST),
“Potent Adjuvant Activity of Nanoparticles Composed of Amphiphilic Poly(amino
acid) for Protein-based Vaccines”, Annual meeting polymer society, Taipei. 25
Janualy 2013, National Chung Cheng University, Chiayi (Taiwan).

- 43 -



10.

11.

@ HFE¥E (ENEE 70 74, FEESE 10 1)

BB, £ R, FEMmsL Y, RRKEE S, WA G C FERERE R, 2 O T
, *CREST), “KV (y-Z VEIE) F IR LA BRI ~ DB iR T U AN — & 7
TanUNIR I ART I F U ~DIEHIZONWT?, 8 21 [BlH AR A RERHIRER,
2007 5 11 A 28 H, JKEEERSHES UL ER) .

TR, Famgrsaas, BAF i (BRRPE L), “XTFRF /AT =T ORME T 7B EE A
BREN T 2H LOHIIE T U Y — 2 27 L7, HAR(LEAE 88 B4R, 2008 4 3 A 26
H, SEEO: (R

FAAR Y, fAIgsyR | Ba 2 ( BORBE T, JIST-CREST) , “Fifi 7 53 % B 4 4H vl B
RERBRISENEAN T FRF ) A7 =7 D DDS ~DISH”, 85 57 [Bl@E 5 12K KRS, 2008
5 H 28 A, NU T gk (AR,

FEARTELT, Dtifthita, WIRELYR, AEfCZ, A i (RORPE L), BRSNS 5%
IR y-T N2 T 225 7R VO FIERD, 5 5T Bl oy TR R IRORE, 2008 4E 5
28 H, /™7 apiiE (s 1B .

Takami Akagil, Shinsaku Nakagawa2, Masanori BaBa3, Mitsuru Akashi!
(1Graduate School of Engineering, Osaka University, 2Graduate School of
Pharmaceutical  Sciences, Osaka University, 3Kagoshima University),
“Immunostimulation of Dendritic Cells Using Amphiphilic Polymeric Nanoparticles
for Vaccine Development”, 42nd World Polymer Congress Macro 2008, 3 July 2008,
Taipei International Convention Center (Taiwan).

FEAMEST, Grith, fARFETR, REELZ, A 3l ERKEEL), “Fhhr-RYy-7 143
RGN D2 D 22 RV ORI, B 54 [BliE 5y FAFTERE RS, 2008 £ 7 H 18 H,
SR @2 — (IR .

AR, & TR, ML, BHEH Y, o WY (BB T, * KB E
, IST-CREST), “E4yFF /Wit U7 F ATK DI AR LA 205, 45 37 [A1E
BTV URY YL, 2008 47 A 29 H, BUREFREIRT: 5 SAEE R CROTHD) .
SR, RO, IR, A 2, B BE Y, Wa P CBRORBET, °
JERBEIE t, *JST-CREST), “HURTUNRY =TT P2 U b U THERET DB A LR (y— 2
IVEIUPEY T IR ORIBERIE, 5 3 BB ARASAA =T IT NV Fe B PR R,
2008 4F- 8 H 7 H, BATEKFE 4 54 OB .

Tomonori Waku!, Michiya Matsusaki!, Mitsuru Akashil2 (10saka University,
2JST-CREST), “Stealthy and Functional Peptide Nanospheres with High-Density
PEG Brush”, 236th ACS National Meeting, 2008 4 8 H 18 H, Sheraton
Philadelphia City Center (USA).

TR, Faigg Bt | B 2 (C BRORBE T, 2IST-CREST) , “Z1f PEG 773 % J¥ % il
A RERBRBEISENEAT TR /AT 27 D DDS FxUY~DIS A, 8 57 Bl Fitins,
2008 4= 9 A 26 H, KBSz KA CORBRIF) .

A S !, BAHIERA 2, /NS, I, B Y, s R Y, Lpeal— !, &
HET- 0O ( R SRR, 2 () BB, ° [ESZIYRRRF, ¢ BOKBE T, IST-CREST, *#h /= KB
), “TVaNUh—BARMRY 7F 0 1 [BHERE TOREI G IR O RHe M & 0% FHoi%
i, %5 56 [0l A AR A VAR ZAES, 2008 4F 10 H 28 A, [MLa v rartry—
([ 1LY

- 44 -



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

AR S |, A TERT 2B %, B s >, A E ) uvesl— | & REr
V2% 35 KRR, 2 (FUF) B RHORF, 3 BB T, “IST-CREST, ° #7 KBRE), B -y-7 L2k
F IR F- (y-PGA-NPs) EAL TN eI NTF = U7 F o O SEREIC LD T A
VAR BEIAL, 512 [0 B ARY 7F 5 hide4:, 2008 4F: 11 A 9 A, S RFE R
BV (REARIR).

ECHN M, s Y, e 2, e Y, B R ( BERERE g, AT,
B oRB% L, *CREST), “~ 7 AIZ31F % y-PGA T /KL -\ LA HURHUR AR F A IgE HLRpEAE D
PO, 26 38 [B] H RGP a4, 2008 42 12 A 1 B, mEEESHY: GLET)

AL A FIRY, FHEMmE Y, BHEE Y, o Y CBORE T, R B AR
e, 2JST-CREST), “E4yFF SR F-T Y 2 e Bl s IS8, 45 25 Bl HA
DDS 5£43,2009 45 7 A 3 H, HEKR—2587 /0 (BREH) .

b EIRD, RARMEE D, IR Y, e >, BB Y, W Y CBROKEE L,
B B R BEIE e, "IST-CREST), “BR/KAL y-PGA DA BN L5 T 2R ki £l K
I F 2T V2 b U TORRERHI, 25 55 BlE 0 TIF7e5#4s, 2009 47 A 17 H,
PR IR R (R )

FRARME D, FHEMmL >, BEEH >, Ha P BRRBE T, B KBE #,
*JST-CREST), “J Jki+7% =7 L L8 — PR U6 D5 iE fl BRIE D BR%E ", 45 38
[BIE A&7 RT T A, 2009 4F 7 H 28 H, BRKZemBH 2R e 2 2 — (R
#B).

Fon g A FIR Y, RAMEE Y, B G (CBOKEE L, IST-CREST), “Bi/k{LRY
T3 WE NN A A ar Ty s 2T SRS OFHRICEERERHL”, B ANAA TV T L
A A RBESE TAFIERES, 20008 A 7 H, KIRKZMR HS v/ SR ERA A (K
BRFE) .

IAAREIR, TR, falsiys, B i (BORPE L), ARG PE T FRF I A7 27 O
MoK Gy fakliR”, BARASAA =TTV Fes 5 4 BB PR3543, 2009 428 H 7 H,
KPR IF R B3 7 SAERAS 2 (KRBT .

MAREIR, FIAKAI, IR, B 5 (BORBE L), “PEG 7732 F 35 7F K /A
T =T OREEMRHET, 5 58 [BlE 0 RlEmas, 2009 429 H 16 H, REARKRFHREX v /X
(REARIR).

& IR, RARME D, FEMEL Y, BmEF Y, WA Y CBROKEE T, TR B KR
P, *JIST-CREST), “BHAALARY (y-Z NZIR) F SR F OREHIBIC LT 7 F 0 7V
NUNOEHEAL”, 558 [AlE Sy FiTiees, 2009429 H 17 H, BEARKFEEX v /A (FEAR
IR

N —fE ", A IR ORARMEZE Y, W i BROKEE T, 2IST-CREST), “Bi/k M A
ERZRIALIZARIAFar Ty AF 2R ORE”, 56 58 BlEsyFitime, 2009 4
9 A 17 B, BEARRFEEZX v /R R (REARR).

RAMSE A TR, MY, BHEH Y, W Y CBRORBE T, 2RV R AR
% 4, *IST-CREST) , “$08 I i % B 45 Li- @2y 7 ki U 2 F L DBI%E”, % 58 Al
o Fatamas, 2009 429 H 18 H, RFEARRFEEZF v /A (REARIR).

St RS, MRS, B RS, AR R R (BROKBEEE), “BiK(EARY y-7 L2 FE
(y-PGA) F ki F % AN =R T FRUIF U DRFE”, T/ A AT 4 NV FE (5 2 [\),
2010 42 A 22 B CKFRKFF).

- 45 -



24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

FHEmE P, RAME P, W W Y, BEEHE Y ERRRESES, 2 KK T,
*JST-CREST), “Bi/KiL y-PGA F ki FDAERNICIIT BN REDIRAT”, TRk 22 4FHE Ju
INAEALS4S, 2010 4E 5 A 22 A, EIRERFE(EIRD).

B TS Y, RRMEE Y, W Y, B EE (RS, Y ERRRE
W, S BARBE T, “IST-CREST), “Bi/K{l y-PGA F 7K F1Z 31T DMERMIaOTEMEA s~
FAORENT”, SRR 22 R UM AR, 2010 4F 5 A 22 H, BEVE KT (FEIEE).
WARMEE" & IR WA 2 (BOREE L, JIST-CREST?), “BUk{bRY 73 /BT ki
FOBALFF VT ELTOMRERHI”, & 59 [Blm R KREs, 201045 H 27 B, /27
A R (2R ) 1)

N —HE !, R, RRME WA Y (CBROKEE T, JIST-CREST) , “BR/KMEHE A1
FEFIRA LRI A A ar Ty 25 7k D72 gk DDS Fv U7 ELTORERE”, %5 59
[l 2 FAER KRS, 2010 4E 5 A 27 H, 7337 ke (P23 1)

IAREIR, FiAKR, MR, B 5 (RKBE L), “RU~—7 T35 B4 B AE I H4E
AIREIR T F R /A7 =7 OFE, 5 59 BlE 0 FSFRRe, 2010 425 H 27 A, X
7RI (AR IR

TR Y, AR 2, EACEA Y, W Y, B EE Y C ERRREES, TR
Be T, P REAEEL, YUST-CREST), “EIRNICIIT BB y-PGA F ki1 DREHR A~
TUNY—="] 55268 HADDS 43,2010 6 A 18 H, KIxEEEA Mt 5 — CRIA).
AR M b 2, RoRME Y, e WY, B EE M REAEE, P REE
W, S BB T, “IST-CREST), “BiA{k y-PGA F 7K ¥ U U —|Z 3513 B REIR A O T
PEAL AT = X DO, 5526 [B] HA DDS %42, 2010 48 6 A 18 H, KIKERA it #
— (CKBRAT) .

Fn g RAME Y, B G C BROKRBE T, 2IST-CREST) , “/A HLER BT i T2 E 7R
AF A Ty AT SR O EHEHERE”, 5 56 [alE sy Tt R RS (), 2010 4 7
A 16 H, Foi R R ().

MARER, FIALH], R, Bl 5 RKBE L), “C AV T4 REEA 24635 PEG 77
VAT FRF AT 2T OREAEE S, 556 [BlE TR E S, 2010457 H 16 H, #f
IR RAAE (e IR .

TR, Won 8, FEMHL >, BEEEY, e Y C OB, 2 BV KB
EE M, JIST-CREST), “BiAACARV T I8 % W =RIA A ar T Ly ZF PR F- D22 E
CREREREAT, 5 39 [MEME S TR A, 20104 7 A 27 H, BKICHHT 4 545 2
RS BE CROER) .

MAREIR, FAKH, g dys, BA 5w (RORBE L), “X7FRF /A7 TEiED PEG
7TV FE N LD EETE M, BARNAA~TUT Ve 55 [RIBAVEAE TR
HF23,2010 /8 A 6 H, HUARR TR T E M AR .

Bl & TR ORORMESE Y B G (CBROKRE T, JIST-CREST) , “HU N Al sl
BENET 2R ORIBI N TN 6T DRI, BARNAZ~TUT7 Ve 55 S [RIBEA
FFFEFEFRS, 2010 -8 A 6 H, ALK FETFH S MatE OLa) .

B Sa—y Syt RS M, B i 2 (BROKRE T, *TST-CREST) , “Bi/K (bR
VTN OIS =~ —F IR OFHRESEY) v VT L TOMRE”, AARANA F~T7 Y
TVES 5 RIS, 2010 4 8 H 6 H, RGBSR S5 2 M il (D
).

FH M P, RARME P, a2, BHEE U EREREE, * BT,

- 46 -



38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

IST-CREST), “A53 itk sy 1+ 2R LIz 2R -0 7 F L OB, % 47 [8 A AT A /LA
LRI IEBRRE, 2010 429 A 3 H (EIRIR).

AL, BB, Wa Y CBORE: T, BB KBEE #, *JST-CREST), “fi
BULMERY 7 BT SR F DU F o T Pa b L TOMRE” & 59 [l F i,
2010 4F 9 H 15 H, by K7 (ki) .

IAREIR, FAKR, WIRsyR, B G (RORPE L), iRl rTae/e R ~—7 7 &
EHHNTFRT AT =7 ORI, %59 BlEsFafime, 201049 A 16 H, ALk
KT (ki) .

sl SRR, B w2 (CBROKEE T, 2IST-CREST) , “F#E T k7 OB iA
FHEREFRIA LT 2 MEgRE™, 55 32 [Bl S A~ T U T L K4, 2010 4F 11 H 29 H, 27
FURTV ART VIR (KB IR .

Takami Akagi!, Hyungjin Kim!3, Tomofumi Uto23, Masanori Baba23, Mitsuru
Akashi (!Graduate School of Engineering, Osaka University, 2Kagoshima University,
3JST-CREST), “Preparation of size-controlled amphiphilic poly(amino acid)
nanoparticles for vaccine delivery and adjuvant”, International Conference on
Biomaterials Science 2011, 17 March 2011, Tsukuba International Congress Center
(Japan).

Masahiro Matsumoto, Michiya Matsusaki, Mitsuru Akashi (Graduate School of
Engineering, Osaka University), “Complete surface control of peptide nanospheres
with detachable and attachable polymer brush”, SFB 2011 annual meeting &
exposition, 14 April 2011, Contemporary Resort Convention Center, Floroda (USA).

B Ra—r RytesL BIEE ERR2, KRERZ 2, SRORMESE L8, IAWFER 2, BIA
L3 (LB KRBT L, 2 5 KBE T, 3JST-CREST), “BR/AKEMTARY T I/ E2 D Wi A S HIEIC L5
a=~—F RO EZ EMREN”, 5 60 [Al& 70 TR K<, 2011 425 H 25 H, Kk
[ B ORBRORT) .

IAAREIR, #ARFHAR, BA i (RKBE L), “SHBERNI~—7 I &2 F 357 TR /A
72T DT ZVEREFHE, 5 60 [BlE Sy FARIRKREE, 2011425 A 25 H, KBREERSZES (K
PR .

R AR | AARHZH3E -, Ahmad M. Haredy, [L & E] AR, FORFEAT, A)11E5K
By BAG . RRFESE, B W, &R B WL — . AN P ARE LR T T D
% B | Z D A X BHHIZh SR L P A VAR RN B LA A L O B, 5 25 [l 7 v
WIS HOET VRV A (2011 45 6 A 2-4 B & ILIRE L),

B OSB, RORMESE Y, b msL 2, v A Y, BB Y, WHan O BRKEET, °
JEE YR B K BE %, *IST-CREST), “Wi BN ER ) 7 /B 572 5T SR ORI N 3 LA
EhREFEA, 25 27 9] H A DDS %42, 2011 4 6 A 9 H, BUTRZFEARIEF v X2 (REHR) .

TR, WA, RAMED, e W, BB (VR KBEE -, T R
Bi L, *JST-CREST), “Bi/Kit y-PGA F ki 1-$& 54 OIS 5 o fighr, 45 27 [8] A
A DDS 23,2011 4F 6 H 10 H, HAEURFARF v /32 RATH) .

B S, JIERESE, ARORFESS, AR T, AT, M e wm(RORBET), <A
AR E B BMERB R L DR T SR O ERIA BB, 25 57 [BliE 47
TSRS, 2011 427 A 15 A, SeERRSEE (eER) .

TAMEE Y, B S EEme Y, BEEH Y, Wa Y (CBROKBE T, * VKR
=, *JST-CREST), “BR/AALARY 7 W 5725 SR 107 F L ORI B L OMA N B RE

- 47 -



50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

OFHM”, 5 40 [BIEM &S TR TT A, 2011 427 A 26 H, BIERFETRLF v /32
(RBRFT) .
B s kKR 2 A G P BROREE L, 2IST-CREST), “AEN MR~ —0672%
FRIF OMBEN & OCAERNENRBE RN, AANAFT~TIVTIVFRE 6 [HE FF5E
FEFRE, 2011 -8 H 12 H, ENIFEBREG £ 2 — (CRIU).
AR, ARARMESE 2, B G Y (CBORBE T, JST-CREST?), “Wi#l AR 7 /e
25T ) —~ A7 EEROIZRERIE”, BARASAA~TIT7 V5 5§ 6 [RIBE A B
F£2,2011 4R 8 12 H, [ENZIEBRAWRHITE 22— KRB .
Heyun Shen!, Takami Akagil.2, Mitsuru Akashil2 ({Graduate School of Engineering,
Osaka University, 2JST-CREST), “Polyampholyte Nanoparticles Prepared by
Amphoteric Poly(amino acid) for Protein Nanocarrier”, 242nd ACS National meeting,
31 August 2011, Colorado Convention Center, Denver (USA).
AR, BEEF >, W W (CBOKBE T, * BEVE B KBEE i, *JST-CREST),, “ii#l
BEVEARY T L/ BRND70% T B IE RO REIERE”, % 60 [l 77 F-atamz, 2011 49 J] 28
B, [ LRSE RS (] LR .
O RR B B i (CBRORBE T, 2IST-CREST), “HF A ALY (y-2 V53
V) D7 D WP T R OFRIEERRE”, 55 60 [Hlm sy FRtEma, 2011 4F 9 H 28
H, BT HELSp s S (R L) .
B S, ARl 2, ARk, BEEEY, B W (OB, 2 BV R KRR
i, JST-CREST), “HURN T Jhi 1 ORI - (RN REFFIC L 5T ki F 0 7 F v Db
PEFR AT = A LT, 5 60 [5115 70 FRfimas, 2011 4 9 3 28 H, [l LR (] 11 IR)
AR, FRAMEE 2, WA W BORBE L, JST-CREST?), “HilftEARY 7/ W0 b
7255 FUERLF O BIB L OF DA = AL, 5 60 [\l F3has, 2011 49 A 28
H, LR B 7 S (] 11 5) .
AARER, falydiys, A Gl (KPR L), “m#EE PEG 77V a2 H 345X FRF /A7 <
7 OFR G ORI SR RE T EL, 60 [FlE 0 FRtama, 2011 429 A 29 H, LK
E TR LA (IR
K OEE, ROK BESE, A i (BKBE ), “Preparation and Characterization of
Nanoparticles Formation through Stereocomplexation between y-PGA-H-PLLA/
y-PGA- b PDLA Block Copolymers”, &5 60 [F]5 4y F5fimas, 2011 429 H 29 H, LK
B S L /S A (] LR
FHmS P, AR 2, SMUBEA , wEREA B Y, e W, BEEe
JE V2 B RBREH2, * BRKBE T, JST-CREST), “Administration of antigen-carrying
nanoparticles vaccine induce adaptive response in mice”, & 40 [A] H AT 2252
22,2011 4E 11 A 28 H, #FHiEAY T (FIER).
RAMEE ", R T2, WG 3 CBRKRBEL, > AL 742K), “Av 7Py F I NS
RUFLBRAT VAT 7Ly 7 ZADVERY, 5 61 Bl 5y AR KRS, 2012425 H 29 H, /307
A TR (PR 1R
B oSBT RORMEZE Y B M (CBOKRE T, 2 IST-CREST), “CpG ODN FH sk LA
U7 /W7 IR OB O 2 =S MERERHIE, 55 61 [lm4r 4R RRE, 2012 425 A
29 H, 77 o afdiiE (R 1R
WA AR W i (BORBE T - JST-CREST?), “THUBEERY 73 /e 7
HH7E B KOS UKL T OFR B YR FFRE DR, 55 61 [BlE D T4HER KRS, 201245

- 48 -



63.

64.

65.

66.

67.

H 29 H, Sl o7 0o (FZ)11IR).

Phassamon Piyapakorn!, Takami Akagil2, Mitsuru Akashi2 (\Graduate School of
Engineering, Osaka University, 2JST-CREST), “Preparation of unimer nanoparticles
composed of hydrophobized poly(amino acid) and their potential application for drug
carriers”, 5 61 [Al&E R KE, 201245 H 30 H, U7 affiie (FR)IER).
IAARIEJL, FaIRFsgR, B4 § (BCRBE L), “Precise Control of PEG-Brush Density on
The Surface of Biodegradable Peptide Nanospheres by Oxidation-Reduction
Reactions”, % 61 [HlEDFHERKES, 2012 4E 5 A 30 H, /S 7 afifiim (FZ4S)111R)
Fumiaki Shima!, Takami Akagil:3, Tomofumi Uto23, Masanori Baba23, Mitsuru
Akashil3 (1Graduate School of Engineering, Osaka University, 2JST-CREST,
3Graduate School of Medical and Dental, Kagoshima University), “Size effect on
intracellular behavior and biodistribution of protein-encapsulated nanoparticles
composed of amphiphilic polymer”, 9th World Biomaterials Congress, 2 June 2012,
Century City International Convention Center, Chengdu (China).

Phassamon Piyapakorn!, Takami Akagil2, Mitsuru Akashi-2 ({Graduate School of
Engineering, Osaka University, 2JST-CREST), “Preparation and characterization of
unimer nanoparticles composed of hydrophobized poly(amino acid)”, 9th World
Biomaterials Congress, 2 June 2012, Century City International Convention Center,
Chengdu (China).

Heyun Shen!, Takami Akagil.2, Mitsuru Akashil2 ({Graduate School of Engineering,
Osaka University, 2JST-CREST), “Nanostructured Amphoteric Poly(y-glutamic
acid)s: Preparation by Self- Complexation and Their Functions”, 9th World
Biomaterials Congress, 4 June 2012, Century City International Convention Center,
Chengdu (China).

68. Takami Akagi!, Tomoko Fujiwara2, Mitsuru Akashi! (1Graduate School of

Engineering, Osaka University, 2The University of Memphis), “Inkjet Printing of
Layer-by-layer Assembled Poly(lactic Acid)s Stereocomplex”, 9th World
Biomaterials Congress, 5 June 2012, Century City International Convention Center,
Chengdu (China).

69. Masahiro Matsumoto, Michiya Matsusaki, Mitsuru Akashi (Graduate School of

70.

71.

72.

Engineering, Osaka University,), “Surface control of biodegradable peptide
nanospheres with detachable and attachable high-density PEG brush”, 9th World
Biomaterials Congress, 5 June 2012, Century City International Convention Center,
Chengdu (China).

TRRBES, AEK, BHERE, & BB, Ba 5l (BORBE L, JST-CREST), “Wi#ist
PERVT DB 5T ) — < A7 ISR OFIRIE AR N BUA - ZF B ORI, 55 41 [HIE
M@RFL R L, 2012 4 6 H 26 A, HURKRFSeimPh A Bdfiih 7o 2 — (RO HR) .
IMAREIR, Al ier, A il (RRBE L), “~7T a7 7o MiEa A 3 2L 0T F R
JATZ 2T DL R EEEEOHIE”, §5 22 B SAF g4y T RIOT A, 2012456 H 26 H,
HOL RS B i ge o 2 — CROHT)

TRAMEE 2, M P, BRSSP, Zamid >, W W OBk, 2 R HERE
Wrgeie, ° BH CMC fFgete & —), “BUKALRY) (-7 VEIR) =T BT V=
ORI EEMALAISE”, 55 28 [0l DDS 22, 2012 47 H 4 A, fLig=~rvai b
& — (ALiRE) .

73. 8 A M SRRKEZE YL B P (CBROKBR L, 2 IST-CREST), “#i% Toll #% 1k%

- 49 -



74.

75.

76.

77.

78.

79.

80.

I ATREZR T R T 23 ROFRE & O IRTE (LR BE ORI, 25 28 [B] DDS 4,
20124E 7 A 4 H, gz ~_o a2 — AbifEE).

TAATEK AR P il 2 (BRORBE T IST-CREST?), “BRAKALARY (y-27 V23 )
Mo~ Arali 7N B IOSFUER A O EE RN, 55 58 IS aFIFERERS,
201247 A 13 A, e ERSHE (IR,

AARER, TR, Bla lRKBEL), “~TaRl~—7 IV @ef 3§ 54E 0 RE~T
FRF AT =T ORI, 55 58 MlE o FfseR e, 2012427 A 13 H, JE
WL R R (S R)

BB, B S, ARRME Y S o2 B g 2 C BOKRE T, 2JST-CREST),
PSS ZRC K DA it F 7R DA N IRV A ZB FR O R B FEA, 25 7 [B] B AN
AA~TITVFE B S FIFeRESS, 201246 8 A 2 H, HERFERAF v 2 (L
298

EAER ", FHMase 2, ARAME Y, B i (BOKBE L', IST-CREST?), “Bi/KIE iR
VTR BRI ZE B L O UKL+ DU 7 F %1 U T ELCORREREAT, 4 61 [BlE 5y
TR, 2012429 A 19 H, 4 HE TERF(EmME).

IAREILR, WIFHTR, BIA (K L), “EHBE~TaR~—T7 7 0T 5T FR
FIART =T DASAFAF—MERR”, 5 61 [El&my Fitimes, 2012 4£9 A 19 A, A HETE
R (B FnIR)

TRAMESE !, B2, B g CBROREE L, > AV T4 AR), APy bV B
TRV DR ARG DA T VA Ty I AR, 5 61 FlE o Fatimes, 2012 429
H 20 H, &R TR ().

St EFH Y, B WS, IR 2 C BORBRE, 2 BOKBE T, “IST-CREST) , “fF#EIZxtd%
BT 2N RBRIKAERY y-7 WS IR N TFRU 7T, 2012 4F 10 H
11 H, 220 [5] B AV LaRBEE P, 2 16 [ Fa R /5 54 [FNHE LR 7
&/ 5510 ENE kg R R (FRE R .

@ RAZ—FFK (ENEE 75 . EESRE 24 1)

FHEMmE, TR RRMED, AR, Ha W, BEE (B AREES,
B KB T, CREST), “~v A% AW -HIVHUR E E (T L7 Of 88 512 LD PRS2
7 MIRE o DN, BE55IE] H AR ANV A F it 4, 200741022 A, fLig=~
vvartr s —AnEE) .

ARAME, FIEE, BB, a BB T, 2K, HERRE e,
*CREST), “$ofZ A HliE a4 500 T /R OB, KIKKSFA /= art3)
—2007, 2007410 H 22 H, KFKF (RBRF) .

Takami Akagil4, Shinsaku Nakagawa24, Masanori Baba34, Mitsuru Akashil4
(1Graduate School of Engineering, Osaka University, 2Graduate School of
Pharmaceutical Sciences, Osaka University, 3Graduate School of Medical and
Dental Sciences, Kagoshima University, 4CREST-JST), “Immunostimulation of
dendritic cells using amphiphilic polymeric nanoparticles for vaccine development”,
Green Sustainable Biological and Chemical Processes, 2007411 H 16 H, KBk KF4R
N CAON TSN

TRAMEE, RIEIE, BB, Wa i CBRORBe T, 2BoRbess, “HERbRE S, *

- 50 -



10.

11.

12.

13.

14.

15.

JST-CREST), “RNU7T /Mg /RiAC8HE AFUROMIS N BN BRI, 552981 H A A4
S TVTVERRE, 20074E11H26 H, THRIA T AT Ak — (RBR).

KRN, falgrdiR, BIA G (BRRBE L), “BUSTEE RBHEA AT HPEG 773 X7 F RS
JAT =T ~OEFEWAEFE?, 5529 A AR AA A~ T VTV FER RS, 2007411 H27H,
FRIATH AT A2 — (KIRF).

& FR, ARORMEE", RaRsgR, B G CBOKRBE T, 2 JST-CREST), “Hifa/E i <o
PURM I B & LT BEREME B LAY (-2 V2 R) ) 2R OB, 5529[0] H A S A
FTVTIVFERE, 200711 H27H, TRIAMT7H A= 22— (KIF).
Tomofumi Utol3, Xin Wang!3, Rika Zenkyu!, Takami Akagi23, Mitsuru Akashi23,
Masanori Babal3 (1Kagoshima University, 20saka University, 3CREST-JST),
“Biodegradable nanoparticles induce antigen-spencific T cell response through
dendritic cell maturation”, Vaccine Congress, 20074-12H 9H, Moevenpick Hotel
Amsterdam City Center (Netherlands).

Takami Akagil:3, Xin Wang23, Tomofumi Uto23, Masanori Baba23, Mitsuru
Akashil:3 (10saka University, 2Kagoshima University, 3CREST-JST), “Amphiphilic
poly(amino acid) nanoparticles as a carrier and adjuvant for protein-based
vaccines”, Vaccine Congress, 20074£12H 9H, Moevenpick Hotel Amsterdam City
Center (Netherlands).

& TR, FRAMEY, RgiyR?, Ba i (BB T, 2IST-CREST), “Bi/Kk1by-PGA
TR ORIBERIE R E TR A, 5T AR ERKE, 20084E529H, Sy
7R (AR B

AR, A M (BROKBE L, IST-CREST), “SefZ it s A3 Dy /hi 07 F
DHLE? H524[0] H ARDDS 243, 20084E6 A29 H , AARKRT I 7 I—t/L X (REHD) .

& TR, RAMED, R EERY, B Y (BOKBE T, 2 JST-CREST), “Bi/K{ky-PGA
TR DORIBERIE &2 NSOGB R, 555418 H A S 70 T-HFFEs R =, 200847
18, SRyt 22— (L),

& TR, RAMED, IR, MY, B BEY, BWa Y (BB T, R
KBzEEt, *IST-CREST), “KiZHIHS NIz BUKALRY (-2 WA BE) F ki DO 0 F T
T aNUREUTORRERHE, F57EH A& S5 mn Fitimas, 200899251, KBk
HISE R CRBRR) .

FEARTEST, M, WIFEYR, KBBCZ, A i (RKEBEL), “Fho-aRUy-7 143
ERTZET 7RO QT I, HE57EE S TR, 20084E925H, Kk
TISER PR v 732 CRIR) .

Shinjiro Yamaguchi®-2, Tomohide Tatsumi®-2 Tetsuo Takeharal2, Akira Sasakawal?2,
Masashi Yamamotol2, Satoshi Shimizu!, Takahiro Kodama!, Hayato Hikital,
Keisuke Kohgal, Akio Uemura!, Ryotaro Sakamori!, Takuya Miyagi!, Hisashi
Ishida!, Kazuyozhi Ohkawa!, Takami Akagi23, Mitsuru Akashi23, Norio Hayashi!2
(:Graduate School of Medicine, Osaka University, 2JST-CREST, 3Graduate School
of Engineering, Osaka University), “Efficacy of the immunotherapy with
v-polyglutamic acid nanoparticles in mouse liver tumor”’, 59th The American
Association for the Study of Liver Disease, 2008411 A 3 H, Moscone West
Convention Center (San Francisco, USA).

& TR, RORMEED, R, RS, B B, W Y CBokkE T, HE
KBEEH, *IST-CREST), “RiEHIEINC L DBKIERTRY (y— 7 NAIUMR) F SR - DU 7 F

- 51 -



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

YTV 2N NEEOHIE”, HARNSAA T IT V23 R T 42008, 2008411 H17H,
FOR R F AL /2 RO

R, R SR', WA (IROKEE T, 2JST-CREST) , “RHEPEGY T % i 4 W i
BRI AT REZARBR B IS BN T F R T ) A7 =7 ODDS~DIGH”, BAARAF~TIT L
FRVURTT L2008, 2008411 H 17 H, HRURF ARSI v/ S 2 GROHER) .

WA B TEEY, 58 EE MREERE, 1k IR, BB, AR R, EaEn, R
AWeE> A >, K R B KB E, 2JST-CREST, 3B Kkt T.),
“Immunotherapy with y-poly-glutamic acid nanoparticles in mouse liver tumor”, %
380l A ARG Fasfnsy, 20084124 1H, U EBE S #Y G .

T L1, BAEINL, MEpksa 2, Bl s, Y EHaL QRERPLE oy, 2B, 3
P KPz 1., «CREST), “Induction of adaptive immunity by intranasal immunization
using antigen-carrying biodegradable nanoparticles with potent adjuvant activity”,
9 38Ia] H ARG E e PINES, 2008412 H 3 H, FABE B S5 GRUE ) .

Takami Akagil3, Hyungjin Kim!, Tomofumi Uto23, Masanori Baba23, Mitsuru
Akashil3, “Amphiphilic poly (amino acid) nanoparticles for vaccine delivery and
adjuvants”, (1Graduate School of Engineering, Osaka University, 2Kagoshima
University, 3JST-CRES), The 14 th International Symposium on Recent Advances
in Drug Delivery Systems, 2009452 16 H, Sheraton Hotel, Salt Lake City (Utah,
USA).

Hyungjin Kim?, Takami Akagil:3, Michiya Matsusaki?!, Tomofumi Uto23, Masanori
Baba23, Mitsuru Akashil:3, “Preparation of size tunable amphiphilic poly(amino
acid) nanoparticles and their potential applications as vaccine carriers”, (\Graduate
School of Engineering, Osaka University, 2Kagoshima University, 3JST-CRES),
The 14 th International Symposium on Recent Advances in Drug Delivery Systems,
200942 H 16 H, Sheraton Hotel, Salt Lake City (Utah, USA) .

WAL, & FIR', = BH, BHEH, Wn ' (BOKBE L, KR, IR EX
BEEBF), “@ 517 /R Fa FIW =D 2 F B3, B52501 H AR T BRT 2, 2009454
H11H, KBkEESS#S OBRU) .

& FIRY, RAMED, WIGITRY, ML, BEEHS, e b (RKEEL,
JEE VS K2, *TST-CREST) , “RiZHI IS BAAL R (y-7 23 8R) F ki D&
PRI HRR VT — LU TORKRERHET, %5805 70 T FRFERRE, 2009F5H27H, =
[EBR =i - 1P [E R RS (SR UR) .

N, & =R, RARMEEY, W Y (BOKRBE T, 2IST-CREST), “BiK(ERY (y-
TNEIE) RN RIAT v ar T Ly 7 AT 2R OFR %Y, H§558[R]E 4 F IR K
2, 20094E5 H 27 H, P [EBR= #4057 EER RS (L) .

WA E R 58 BED PTREES, Il 1Y, ILREGEY, ik B, N EMZE,
TEHAEN, RN, Mk R, BRARTERER, Ak &, mEh, RRME> 41
K, KRINFRE, SRR, BEGER, A W, AR RN CBROKBERE, IST-CREST,
FRRBET), “y-PGAT JHi{% W o kO R HED, “Immunotherapy with
y-poly-glutamic acid nanoparticles in mouse liver tumor”, ZF45[EIFlKFSHEZS, 2009
FoH4H, MhFEERE RS (Fu ).

& FIRY, RORKEED, FHEMmLY, BEERY, Wa Y (ROKBE T, CEE S KEEE
h, *JIST-CREST), “BKALRY (y-Z VEI W) F /K T- O PERIENC X0 7F o 7 2

- 592 .



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

U RELCORERERIE™, 252501 H ADDS Y43, 20094274 H, B — L7387 /L (RUHT) .
& FIRY, RORKEED, FHEMHLS, BEEEY, Wa (OB, RS KEEE
1, *JST-CREST), “KiZHIHSNI=BUKALARY (y-7 V23 W8) F ki F- D AE X v )T &
L COMRERHE”, AAANAT =TT IVEE HARIBIE A TR LS, 200948 H7H,
KPR 22 7 SAERAT 23 CRBRRT) .

WD —HE, FEMRL, AR, BEEFY, W WY CBRORBE T, PHEE R KBE
i, “IST-CREST), “BAALARY (y-Z WA R) e AN TZRIAF v as F Ly s 2T SR -0
U F & V7 EUTOMRERH”, FE31EHANAF~T U7 V52, 2000411 H17H, 5L
T A G .

IAARER, KR, lgsior, Ba 3l (BCRPE L), “PEGT 73 X7 FRF /AT =T D
IR G iR IS J OV AL~ DL E LR, H53100] B A A A~ T V7 V52422, 20094511 1
178, T Y GrLins) .

M, E R, RAKES, e WY, BEEHY CEAREES, (BB T,
*JST-CREST), 7" FRHUF (HIV-1 T26K) [ E 1T JhL 1 Ok S 512 LA U R R
FANPESCIE OFEE, BE57I0 H AT AV A2 2, 2009410026 H, #ifit 22—k
T (REHR)

Takami Akagil:3, Hyungjin Kim®3, Tomofumi Uto23, Masanori Baba23, Mitsuru
Akashil3 (1Department of Applied Chemistry, Graduate School of Engineering,
Osaka University, 2Graduate School of Medical and Dental Sciences, Kagoshima
University, 3JST-CREST), “Preparation of size-controlled amphiphilic poly(amino
acid) nanoparticles for vaccine delivery and adjuvant”, Annual Meeting of the
Society For Biomaterials, April 22-23, 2010, Washington State Convention Center,
Seattle, Washington (USA).

Masahiro Matsumoto, Tomonori, Waku, Michiya Matsusaki, Mitsuru Akashi
(Graduate School of Engineering, Osaka University), “Stability of Biodegradable
Peptide Nanospheres with PEG Brush Layer for Hydrolysis and Sterilization”,
2010 Annual Meeting of the Society For Biomaterials, 22-23 April 2010,
Washington State Convention Center, Seattle (USA).

Tomofumi Utol3, Takami Akagi23, Mitsuru Akashi23, Masanori Babal3
(tKagoshima University, 20saka University, 3SCREST-JST), “y-PGA nanoparticles as
an antigen carrier for delivery and vaccine adjuvant”, The 5th German-Japanese
HIV Symposium, 10 May, 2010, Keio University (Japan).

FHMEEL Y, RARME P, a2, BEEs P EARRREES, T KK,
3IST-CREST) , “Bi/KAL y-PGA F~ /KT D AR BT DB HEDFEHT”, Rk 22 4B fuil 4=
b54:,2010 45 A 22 H, BEVRERT (FEVLEIR).

A, b Y, RORKEE M B Y, RSB (AR R, P KRR
2 3 BRORBE T, IST-CREST), “BRAKAL y-PGA T /R T- 1231 DR A DTENEAL S 7 F v
DI, ik 22 M AALSES, 2010 45 5 A 22 B, BERE KRS (EIREIR).

B osB, A TIR' RARKEE", A G (CBOKBE L, JIST-CREST), “41 /308 %&N
WU MBEENEARY 7 ER T /b O AR N B RE DR, B 59[El R 7 F PR PR KRS,
2010425 H26 A, /38U 7 ¢ i (R 1 ) .

EYta—r SotEL, & R RR BEY, G Y (BOKBE T, JJST-CREST),
CTHBEAERY 7o b=~ —TF SR O LT, 559RIE 5 T F R IR K
2, 201045 H26 H, 7337 g afiiiie (R4 11 .

- 53 -



37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49

Wi —HE", RARMEE, B i CBROREE T, 2IST-CREST), “BUK{LARI 7 /% v
TeRIAF v ar Ty 7 2F ki O G EDDS ¥ v ) 7 &L COMREREG”, #5268 H A
DDS* 43, 2010426 417, 18 H, KIREBE A2 — (RFAT).

B s, RRMEZEY A Y (CBORER L, 2IST-CREST), “BUfZmaL7-sik({bRY
TEET KA ORI NENRE DR, B526[0] H ADDS 4, 20104£6117, 18 H, KBxE
BRAS i & — (R .

B oSa—y Sty R BV, A N (BOREE L, JIST-CREST), “Mi#liE
RUT IO A HIENC LAt =~ —F 2R+ O FEL, #5560 E 4 FHF e 5
2,20106E7H 16 H, A= R (Jei ).

P —HE, FEMELS, AR, BEBES, W WY CBRORBE T, 2EEE R KEE
1, SIST-CREST), “BiAALARY (y-Z NZIUMW) DI D RIA A ar T Ly ZF JRiF-0
GEFEN R, FSMIREFEA AR E R, 2010458 H6 H, Z ISR (AR E M E
JEIAE R AR ) 208 L #bR) .

Takami Akagi, Phassamon Piyapakorn, Mitsuru Akashi (Graduate School of
Engineering, Osaka University), “Formation of Unimer Nanoparticles by
Intra-polymer Association of Amphiphilic Poly(amino acid) in Aqueous Solution”,
International Conference on Nanoscopic Colloid and Surface Science (NCSS2010),
21 September 2010, Makuhari Messe (Chiba).

) —HEL JRORFESE L2, B it (KB T, 2JST-CREST), “BfiAKMERfiARY T /RN
IRBRIAA Y 2 Ty 7 G PR OSRRIIE AN, 5 59ml&E ) Fame, 2010
9 15H, JbifiE Ky (kifgE) .

B, & TR RORMEEY, B s (BOKBE L, 2IST-CREST), “RifHlESsz
WEBUEMERY 77X W /R - OB B ORI ", #5590 70 7 F 2 itime, 201049
A15H, JbHEE R T (i) .

EYSa— Sy RA BEE Y, B G (BROKEBE L, JIST-CREST) , “fii i 44
RTINS D=~ —TF SR ORISR, 5 59 Blm s aitimas, 2010429 A
15 |, dbifgiE 5 (eifie) .

Tomofumi Uto!-3, Takami Akagi?3, Mitsuru Akashi23, Masanori Baba!?3 ({Kagoshima
University, 20saka University, SCREST-JST), “The MyD88 pathway is critical for
innate and adaptive immune responses to poly(y-glutamic acid) nanoparticles in
mice”’, The 4th Vaccine and ISV Annual Global Congress, October 2010, Vienna
(Austria).

T, FEMEE, AR, BB, WA WY CBROREE T, 2HEE R KRE
i, IST-CREST) “BiAKALARY (-7 WA IR) InbTe BiRUA A 3 T Ly s 2 R D%
EFHERNR, FHI2EHANAT=TIT NV FERRE, 20106F11H30H, 777U AR
TIVIAE (SRR .

B oA RRMEEY A W (CBOKREE L, JIST-CREST), “FiiittRy 73 /g ki
T DOHRIASEHEREIA LT V2N MERE”, H32[0 H AR ASA A~ T VTV RE, 20104
1LHA29H, 7T RV ART VIR (KB I).

IAAREIR, TSN, FARFETR, BIA 3l (BRRBE L), “B T BEMERTF R /A7 =27 D
PEG”Y 7% FE Il NS S D MIBRRRRERTS L, 553200 A A ASA A =T VT LEE, 2010411
H30R, 7RIV ART IV (R

Masahiro Matsumoto, Tomonori, Waku, Michiya Matsusaki, Mitsuru Akashi

- 54 -



50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

(Graduate School of Engineering, Osaka University), “Surface control of peptide
nanospheres with detachable and attachable polymer brush”, Japan-Taiwan 3
University Joint Seminar on Nanostructure and Advanced Materials, 26 November
2010, Kagoshima University (Japan).

Okamoto, S. Matsuoka S, Yamada H, Gomi Y, Okuno Y, Akagi T, Akashi M, Mori Y,
Yamanishi K. Protective immune response by intranasal immunization with
split-virion influenza A vaccine with adjuvant and whole-viron influenza A vaccine
Cell Symposia: Influenza - Translating basic insights. December 2-4, 2010
(Washington DC, USA)

Fumiaki Shima!, Takami Akagil2, Mitsuru Akashil? (1Graduate School of
Engineering, Osaka University, 2JST-CREST), “Intracellular degradation and
distribution of size-controlled antigen-encapsulated biodegradable nanoparticles”,
SFB 2011 annual meeting & exposition, 14 April 2011, Contemporary Resort
Convention Center, Floroda (USA).

B, RRREZE N B 2 (CBROKBR T, JIST-CREST), “Bi/KAbARY (y-27 L 23 1%)
TR F OPURTR R AT KD BV A Z - M AL N BN RE - 43 iR 25 BNk T DRIEN R, 56 60
[B] /5 50 FARIR RS, 2011 42 5 H 25 H, 770 F 2—7 KR ORBRF) .

TR, Wn— |, FHmSe >, BEEH S, WA (BB, 2R KRR
[, *JST-CREST), “BiKERAR) T BISRER) A4 ar T Ly AF JRi+DT 7
FrHXA T ELTORRE”, % 60 [Flmy FFRFRRE, 2011 4 5 A 25 H, KIREFRS
2 IONITUSIN

TEATE R 1, PN —HE L, ARoRFESE 12, Bl L2 (BoRBE 11, JST-CREST?), “7 Y=/
MNEMEZ AT DR 7RG D T ) — A7 aEIEROFH L TEIR G, 25 60
Bl 57 PR RS, 2011 4R 5 A 25 H, KIRIEFESEY: CRIRAT) .

Yo a—r oty L SRR L2, Bl T L2 (LEROKREE L, 2JST-CREST), “Bik{E
iRV T IO D=~ —F SR ORRFHEFHI, 5 27 1] H A DDS 4%, 2011 4F 6
A9 H, HERFPARF v /S R .

VEJAT 18, AR SR 18, ARORPESE 28, B i 28, G EH 18 (LIRS RPEE T, 2K
KB L, 3JST-CREST), “Bi/K{bARV TS ki 25 H LT B B L5 HUR IR IA
FOFEHT, % 2715 H A DDS 4%, 201142 6 A 10 H, B AR FPAIF v 2 (RUTAR) .
IMAREIR, IR, A G (BRKPE L), “XTFRF /A7 =T RENZBITHIRER)~
— 7 TUEDIERRATN = A LOMRIA”, 55 57 [l ke K =, 2011 47 4 156 H, T
RS (o).

HOEREE L ROR BESE L2, B g L2 (LBROKRE L, 2JST-CREST) , “IF A AR T /g
ST D MVEEME T 7V OFRY, 5 5T BlE s FaFeR RS, 20114E 7 A 16 H, FefE
RS (o).

IAREILR, #IEIGE, A i (BRoRBE L), “S#EPEG 7 7V a0 T FRIF /27
=T DT TR EARIF U AR S EDOTEHL”, 5 21 RIANAF G50 FL R L, 2011
7 H 26 B, BEERFETRLFEy A CRBUR).

R 1, ARoR PRSE 12, B G 12(UPRKRRBE L, 2JST-CREST), “MitEMEARI T/
WP D722% T JRIF OFRERERE”, 4 40 [EIEM @D T AP U L, 201147 A 26 H, B
Pa RS T B L S Z CRIRURT)

By oRa—y SotEr ! FRARKEE 2 A G 2 CBROKEE L, 2IST-CREST), “Bi/KEHf
RY (p-T NWEINR) Dieda=~—F ki 1O DDS FxU7 LU COMRERHE”, H AR NA

- 55 .



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

F~TITNFE 56 IR A FIIEIE RS, 2011 428 H 12 H, ENERAR B ¥ —
(KRBRF) .

Takami Akagil, Tomoko Fujiwara2, Mitsuru Akashi! (IGraduate School of
Engineering, Osaka University, 2The University of Memphis), “Fabrication of
layer-by-layer poly(lactic acid)s stereocomplex using an inkjet printer”, 242nd ACS
National Meeting, 29 August 2011, Colorado Convention Center, Denver (USA).
Okamoto S, Yamada H, Matsuoka S, Haredy AM, Tanimoto T, Gomi Y, Ishikawa T,
Akashi M, Okuno Y, Mori Y, Yamanishi K. Intranasal Immunization With
Formalin Inactivated Influenza A Whole-Virion Vaccine Alone Induces Sufficient
Cross-Protection, Correlating With Cross-Reactive Neutralizing Antibody
Production. International Union of Microbiological Societies 2011 Congress. Sep 11 -
Sep 16, 2011 (Sapporo, Japan).

EoNa—r oS L RORFESE 12, Bl i 12 (U RRE L, 2JST-CREST), “Effect
of molecular weight on unimer nanoparticles formation of hydrophobized
poly(amino acid)”, & 60 [Bl= 57 F-itimes, 2011459 A 28 H, [l (L K B v /XA (Jif]
(LR .

Tomofumi Utol4, Takami Akagi24, Keisuke Yoshinaga34, Masaaki Toyamals4,
Yosuke Nishil4, Mitsuru Akashi24, Masanori Babal4, (1IKagoshima Univ., 20saka
Univ., 3Kumamoto nct., 4JST-CREST) “Biodegradable nanoparticles induce innate
and adaptive immunity via TLR4 signaling pathway”, 5th Vaccine and ISV Annual
Global Congress, 4 October 2011, Seattle, (USA).

BAEE S P, 58 mE Y, RAREDY, HRAST, WAEE ', wARRE ! Hk R
NEMZE, B R, AREE !, EEEN T, AR ok L EEEh ], |
kR, B, AR RS, B WY, MR Y (CBROKEREE, P BROKBE T,
2JST-CREST), “Bf KLY y-Z VAT SR DIFETURRT TR I TF AZBITHT V=
N hELTOH M, JDDW2011 (55 19 [B] H AR TE bas BB 2l M) 55 15 B S K
22,2011 410 A 21 A, &M EES 2 — (@i ) .

B OS ROREEE VY s 2, A G, BB 2, Wn P C BROKREL,
*JST-CREST, * EVE B KBElE ) , “fE oy ftk 2+ D BBEERY 73 i) /i1 O IR N B
RE R OV a N MEREREA, 55 33 [Bl H ANAA~TUT V%23, 2011 4F 11 A 21 H, 5T
IFEIA AT 7Y T Y O .

Eoa—r SothEs ! RARME Y, B Gl Y (BOKEE L, 2TST-CREST), “Bi/k{LARY
(y-Z WEIR) 1Dl =~ —TF TR OB BEF Y7L TORERE”, 5 33 Bl H A A
A~ TUTVFRRE, 20114 11 22 A, SUEF R G277 Y 507 /v (ROTHD) .
AR |, ARBEE 2, B 2 (BOKBE T, IST-CRESTY), “BK LR 7 /B 2 6
N X D)) —~ A7 i E R OB BEREREAM, 2011 4 11 A 22 H, BEANAF =TV
TIVFRRE, FERBGZRTITY 7T ¥ Gales) .

HOERE |, SRR FEE S, B P (BROKBE L, IST-CREST?), “HF 4 ALY (y-27 L4
UER) D7D T R OB FEX )T ELCORRE 7, 20114511 A 22 H, AAN
AF~TIT NV FRRE, RENERERR T FET Y G .

kO3 RARKRE Y I G (BRKER T, JIST-CREST) , <R (y-7 V23 0K) —RUHL
k777 MEESRDAT LA Ty 7 ZATRRIC L ST /R OFRE, 55 61 Bl 515
SRR E, 2012495 A 29 B, /o 7o (M) 115 .

EREEAA Y, B B, ARRKEE 2 Zom i B G Y (BROKBE T, 2IST-CREST),

- 506 -



73.

74.

75.

76.

71T.

78.

79.

80.

81.

82.

AL WA N SEM BLERIZ L AMINE O T 2R - BA BBV OFEAL”, 26 61 [B1& 501
FRFIRRE, 2012495 A 29 H, U7 ok (FR) 11R) .

Tomofumi Uto!23, Takami Akagi23, Masaaki Toyamal3, Yosuke Nishil3, Fumiaki
Shima23, Mitsuru Akashi23, Masanori Babal3 (1Kagoshima University, 20saka
University, 3JST-CREST), “Induction of immune responses by biodegradable
nanoparticle vaccine”, 9th World Biomaterials Congress, 3 June 2012, Century City
International Convention Center, Chengdu (China).

B SR L2, FRoRFESE L2, B G 12 (UBCREE L, 2JST-CREST) , “BAEe T ¥ 2/ Mt ff
LT-B KAL) 7 ) 2R F-OFBLE T o X MERED FE”, 45 41 BIEM &S 12
RN, 2012 4 6 H 25 H, BRI AHARbFTE B 2 — GROER) .

fEAREK L, ARAKESE 12, BlA i 12(BkB L 1, JST-CREST?), “BUKIEARARY 7/l
M%7 ) BEO~A 7GR O TE RERIE & W EFRE ORI, £ 28 [5] H A DDS 43,
20124E 7 H 5 A, FLiR= o var o 2— (AbiiE) .

SR L 128, S LB 28, P REAT 28, RORPESE 18, WA i L3, JHIG B 28 (L HRKRE
T, 2 IR S KB E M7, 3JST-CREST), “HuUst N BUKAL y-PGA T 7RI+ DR TG
FDUEi~OFUTBATOMEHT™, 25 28 [8] H A DDS “#2%, 2012467 H 5 H, FLig= -~
varkr s — (JhiEE) .

Phassamon Piyapakornl, Takami Akagil’z, Mitsuru Akashi'? (lGraduate School of Engineering,
Osaka University, 2JST-CREST), “Biodegradable unimer nanoparticles composed of
amphiphilic poly(amino acid) : Effect of internal structures on their potential
applications as drug carriers”, 5 58 [al/& 7 F- g5z = (f), 201247 H 13 H, &
o U R A (SR IR

Ye Zhu!, Takami Akagil-2, Mitsuru Akashil? (lGraduate School of Engineering,
Osaka University, 2JST-CREST), “Characterization of Nanoparticles composed of
Enantiomeric Poly(y-glutamic acid)-g-poly(lactide) Copolymers for Drug Carriers”,
% 58 [Alm o THFTe RS (7)), 2012 427 H 13 B, RERRSAE (RER).

B s RARRESE VY B T 2 (CBOKBE T, IST-CREST), “HUR & OMERET V=3
MEFFERARALARY 7 BT k7 O R ETE R, 2 58 Bl sy e84, 2012 4 7
H 13 B, iR ().

B S RORFESE 2, b s 2, B R (O BROREE 7 PR L i Ak R AR
FEJE - IST-CREST), “A43fftET /KL% S BRI ~ RS RNIRT 7T TV a0
YROFERE~,2012 47 A 18 A, 5 57 [Elm - EMIRT, EEBAT L EER).
Takami Akagi, Fumiaki Shima, Manami Syudo, Eiko Mochizuki, Tetsuya Tsuda,
Susumu Kuwabata, Mitsuru Akashi (Graduate School of Engineering, Osaka
University, JST-CREST), “Observation of the cellular uptake behavior of
nano/microparticles in wet condition by scanning electron microscopy using an ionic
liquid”, NanoBio Seattle2012, 23-24 July 2012, Bell Harbor Convention Center,
Seattle (USA).

Fumiaki Shimat2, Takami Akagil-2, Tomofumi Utol2, Masanori Baba23, Mitsuru
Akashil?2 (1Graduate School of Engineering, Osaka University, 2JST-CREST,
3Graduate School of Medical and Dental, Kagoshima University), “Biodistribution of
size-regulated poly(amino acid) nanoparticles and its potential application for the
nanoparticle-based vaccine adjuvants”, NanoBio Seattle2012, 23-24 July 2012, Bell
Harbor Convention Center, Seattle (USA).

- 57 -



83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

Ryota Fukumoto!, Takami Akagil2?, Mitsuru Akashil?, (1Graduate School of
Engineering, Osaka University, 2JST-CREST), “Morphological control of nano- and
microstructures composed of amphiphilic poly(y-glutamic acid) and their potential
application for drug carriers”, NanoBio Seattle2012, 23-24 July 2012, Bell Harbor
Convention Center, Seattle (USA).

Ye Zhu!, Takami Akagil-2, Mitsuru Akashil?2 (IGraduate School of Engineering,
Osaka University, 2 JST-CREST), “Preparation and Characterization of
Nanoparticles through Stereocomplexation between Enantiomeric Poly(y-glutamic
acid)-poly(lactide) Graft Copolymers”, NanoBio Seattle2012, 23-24 July 2012, Bell
Harbor Convention Center, Seattle (USA).

Tomofumi Utol23. Masaaki ToyamaZ23, Yosuke Nishi23, Takami Akagil3, Mitsuru
Akashil:3, Masanori Baba23 (10saka University, 2Kagoshima University,
3JST-CREST), “Biodegradable poly(y-glutamic acid) nanoparticle uptake by
dendritic cells and induction of immune response in vivo”, NanoBio Seattle2012,
23-24 July 2012, Bell Harbor Convention Center, Seattle (USA).

& OE L RORBESE 12, BIA G 12 (1 BRBE L, 2JST-CREST), “Self-assembled
nanoparticles by stereocomplex formation of enantiomericPoly(y-glutamic
acid)-g-poly(lactide) copolymers as a drug carrier’, H A NAA~<T VT /VFEE 6 7 [0
BETE A FAFSU RS, 2012 4F 8 A 2 H, HF KT (JHlR).

B oRa—r NS L RORRESE 12, WA i 12 (UBROKRE T, 2JST-CREST), “BiKki&
BNV T DR H =~ —F /KT DDS LU CORRERHI", HA A4 ~T U7 L2
2 5 7 RIBEVEE TR RS, 2012 45 8 A 2 H, WK (LEIR).

Phassamon Piyapakorn!, Takami Akagil2, Mitsuru Akashi-2 ({Graduate School of
Engineering, Osaka University, 2JST-CREST), “Stimuli-responsiveness of unimer
nanoparticles composed of hydrophobically-modified poly(y-glutamic acid)”, &5 61 [A]
B TR, 20124 9 H 19-21 H, 4 HRE TERSE (EmER).

B SR L2 FRORPESE 12, FEbMm S 12, B G L2 (LPRORPE L, 2JST-CREST), “buliifk
O T 2\ N R LT KA EARY 7R 8T 2R 1 OB i sh S B O REL, 55
61 [FlE 0 -afimas, 20124 9 A 19-21 A, 4= TR ().

Ye Zhu!, Takami Akagil2, Mitsuru Akashil? (IGraduate School of Engineering,
Osaka University, 2JST-CREST), “Self-assembled nanoparticles by stereocomplex
formation of enantiomeric poly(y-glutamic acid)-g-poly(lactide) copolymers as a drug
carrier”, 5 61 [HlF s F@fimas, 2012 45 9 A 19-21 H, 4 dE LERFE (ZHE).
HREERR L B OB L, RORFESE 12, S e 12 Blm g L2 (1 PRORPE L,
2JST-CREST), “BAMEB 222 LD E /0 fiRPE T/ KL 1- O R B SA Z B R O B O R,
5 61 [Elm sy 1aties, 2012459 A 19-21 H, 4R TP (EE).

Masanori Baba!, Tomofumi Uto!2, Takami, Akagi2, Mituru Akashi2, “Induction of
potent cellular immunity by antigen-carrying biodegradable poly(y-glutamic acid)
nanoparticles: A potential candidate for an anticancer vaccine adjuvant”, (\Graduate
School of Medical and Dental Sciences, Kagoshgima University, 2Graduate School of
Engineering, Osaka University), 17th World Congress on Advances in Oncology and
15th International Sympoium on Milecular Medicine, 12 October 2012, Crete
(Greece).

Phassamon Piyapakorn!, Takami Akagil2, Mitsuru Akashi2 (\Graduate School of
Engineering, Osaka University, 2JST-CREST), “Preparation of stimuli-responsive

- 58 -



unimer nanoparticles composed of hydrophobized-poly(amino acid) and their
potential application”, HANRAFT<TVTLHEET LRI L 2012, 2012 4E 11 H 26-27
H, (iEEEEE A — CEHR).

94. tRARE KR 1, T L 12, SRR 12, Bl i L2 (BoRPE L 1, JST-CREST?), “H1X-
TR DRI D BKEHIARY T B ERDOU 7T X VT ELTCOIRA”, BANAA~TY
TIVEFEERTVRY T A 2012, 2012 4F 11 A 26-27 H, IBEEE 22— (EHE).

95. JRARPESE, & SEB, TSR, B i (BoRBE L, JST-CREST), “F /hif7 ¥ a3k
(X DEE D Toll BREZ BRI EAIRAZRIETH GO FEEY, QAT ~TIT IV Fmy
VIRYT A 2012, 2012 4F 11 A 26-27 H, IEEES L Z— (L) .

96. Ye Zhu!, Takami Akagil-2, Mitsuru Akashil? (IGraduate School of Engineering,
Osaka University, 2 JST-CREST), “Stereocomplex formation of enantiomeric
poly(y-glutamic acid)-g-poly(lactide) (y-PGA-g-PLA) copolymers: Effect of molecular
weight of y"PGA and PLA”, HARNAA<TUTIVEET LR T A 2012, 2012 411 A
26-27 H, G EER 2 — (IR

97. Takami Akagil4, Tomofumi Utol4, Tomohide Tatsumi24, Masanori Baba34, Mitsuru
Akashil4 (IGraduate School of Engineering, Osaka University, 2Graduate School of
Medicine, Osaka University, 3Graduate School of Medical and Dental Sciences,
Kagoshima University, 4JST-CRSET), “Amphiphilic poly(amino acid) nanoparticles
as a carrier and adjuvant for protein/peptide-based vaccines”, The 9th SPSJ
International Polymer Conference (IPC2012), 14 December 2012, Kobe
International Conference Center, Kobe (Japan).

98. MRAKEE P, FHbMasL ', REMS P, A >, o Dt CBROREE L, 2B
THMASHE, ° F R 7 V2 NMEFRFFER#EE, ST-CREST), “F KL 17V =30k
(T I 5 L2 FRF IR~ RN D[N T I F o TV 2 MO E R AT T~
55 5 RIFLRIBFFEEEE S AR YT A, 201245 12 A 17 B, KIKFEH 2 Br2— (KR .

99. AAKER ', s Y, RAEH 2 SRR, DI S BB T R,
TR AL, R T Y a U NERIFFTEREE, YTST-CREST), “A 4tk / kiv-%
MWD 7 F v VT« 72230 FORIE”, & 6 FIRIART V2 MiFgEs, 2013
1A 16 H, TRIATF A A2 — (KIRF).

(4) 0 B4 H g
OENHEE (5 1)

[1] “7 T TANAEGIET 7T BIONTTETA N AEGIET 7T TV 23R,

A OBET, WA, HHEER, IWvEgA—, ANERIA, JRORFESE, BlA B, AR, G
BRAF, BRSZATBOE N ESRIARITSUHT, ESEGHEMTEAT, B RFE AR, IEIE
NBRKRBE R FE4S, 2007 4F 12 H 21 B HIE, $#FE 2007-330151.

[2] “SERIFE 100 nm LA FOBKIE y-PGA K-, ZOHLE Tk, BLOZO R,
B i, IRORFESE, BIGEEL, AR SCE S KRFE NKRBRORS:, ESLRSE AN R B K
2, MM EaHe — L7 0 — A7 VUK, 2008 4 5 H 22 A HFE, #5E 2008-134422.

8] “GiEMTVLAX—TU T 7 B ER, FRMEE, A, RARESE,

[E] N7 R N RS R 5%, 2008 42 9 A 25 H HUE, $FFE 2008-245955.

(4] “BEAALARYT I DRARIAF L ar Ty s 2L ZFDO MR, BB, T8, B
£, IRARPESE,

N KFENE IR B RT, ety — A7 41— A7 VR, 2009 4F 3 A 27 H HFE, 43R

- 59 .



2009-079712.

[5] “2T VL Far 7Ly 2R~ —DRGE L A T, RAKE, IR
BN R T 05 N KRBROKRSE, 2012 4F 1 A 20 H HFE, H5E 2012-1038

@S HFE (2 14)

(1] “Ao TN FOIF U AT a2 bBIOA IV PO IF 7 1A i, &% FE,
MAE S, (LPE5A—, MfGELR, JRAPES,

[ N7 R BB N KPR OR 5, IRNTAT BB N = SR e i, B VA AN BRORIR AW R i 5t 2,
2007 4£ 10 H 2 H HifE, PCT/JP2007/069289

[2] “BEAKALARY TSI B RIA A a T Ly 7 AL ZD g,
B E®, FTaRMmS, A i, RRMEE, BHRESE, Efh—%, B KRFE AR ERE,
A&t —= a7 — A7 VUvR, 2010 4E 3 7 26 H HFE, PCT/JP2010/55463

@F DAt A E

United States Patent: Polyamino acid for use as adjuvant. Inventors: Mitsuru Akashi,
Masanori Baba. Assignees: Taiho Pharmaceutical Co., Ltd., Mitsuru Akashi, Masanori
Baba. Patent No.: US 7,785,612 B2. Date of patent: August 31, 2010.

(5)% B - i %

[1] B4 i, Fellow &, International Union of Societies for Biomaterials Science and
Engineering (2008 4 5 /)

[2] B i, 55 4 B /- S<DEEERE - REIIE (B I T38RIt [ Bk 7252 8 B E il
B CXDEELAICH U, P HEEICLD K27 ) r—aBi%E) (20094511 A 13 H)

[8] 4 #E, %6 58 M@y IR E£ES =7/ &L R AKX—HT Characterization of
Nanoparticles composed of Enantiomeric Poly(y-glutamic acid)-g-poly(lactide)
Copolymers for Drug Carriers] (2012 4-7 H 13 H)

@~ A= (BT - TV 5
[1] TATNx UIF AT R BRI 8 B 5 |,
H AR B (FAF) 19 @), 2007 4= 11 A 19 H

[2] THARMAET 7T 1 [EITEWEIE BB Cesl RN/ L ],
H AR w5 (BT - 13 7)), 2008 4F 6 H 23 H.

[3] TECH G — KBRS LA R IE DR E I HOWT ~F R T 7 F DM
PESEALIZ AT 720t H A DRSS~ | News Rlease, 201241 H 6 H

[4] LT ERHRIR AR RKET T ILEFZE F R T2 ERANC ), 2012 4 1 A
10 H
[5] HFSRETRE AW kiU 7T E A~ L RAFZe#AE ], 201241 A 10 H

[6] HiENAZT 7 TE IS T3, 5 H R — KIORFIC LD IR IR FE DR E I DN T,
201241 H 10 H

[7] HFHB (U7 AN TRBEGERK) T /07T CHFEMSE], 201241 A 12 H

- 60 -



BF D,
3L

(6) R SR Ji BA 451

OEAIzETTHORER
HFERFRF 7 V2 R L TORY T2 1 (WO/2006/112477) DF 7R DT V2N MNHIEIZ
B DNAE D KENCRB W TORGREE LT,

s KRB AR LT L T2 (BR) O[T BUKAE y-PGA F R A% T Va2 he LU 7 F 0 D3
b FEZEARIZ AN T T2 RS ORGSR 2 B N &35 3 4R 18] (CFER% 24 48 2 H ~) O IL[RIBFSE 3
DEXE ST,

OB ITHY R RBATEE

CE) T REROL 60 AL

7~%2 (Polymer Expo 2012) (2012 45 H 28~30 H, /N> 742

R 12T, U F 722N hOFEST, CREST WFSEE R DOFEI 21T~ 72,

§6 WFHIREF OIEE)

A A 4R 7 & i
KKEREH—TDF TR +I7F
H20 4% | F 7801 GMP BLEFT | KBS T3 () 185 10 4 > DRFRIGS B 72 7 o 2% fif
47230 |AH M2 — AL, A BOEEFEN S HIZ OV T
L7,
H20 | F K07 GMP L& T | BROK = bR i e A 54, KK ER B H—NTD GMP HEHL
8HG6H |At kEFEEH— TR DOELEIZ OV TR LTz,
H21 4 | T 7K1 GMP BT | KPR K S22 S b s o 5% SRENECOF R BeN R o J5 1A
1 720 H |[&F e 41350 PEIZOW B L=,
FIRLAT 2N b
H24 4 | (B 3R T36) $h R | KBRS E S R 50 A TIF o BIOT Va0 MBI
2 A 15 B |WF2EsE o o4 7 | 2E 3 REEE Y o
RGN
MITIF L DRT A [T SESEAEID IRt ARHEIC TR OB %
G ey —g RSN s L, 4 s BRI o
~OREBRIZETT A L7,
§7 W

AT, B TESFRR Ty 7 F U R — 25 1 (DDS) % B it & UT- 22 20> %) Far
IRy R 7T DBEGEFANOBTE EEER IS E BREL TV D, RIS O7- 0 Bf
KAE y-PGA F 7KL BLED BRI BIL TIE, mzhs - m HEMEO HEH /) 2R 10 K & s
et (GMP YHEHL) ZHe T+ 52 LN TET, £2. BiKML y-PGA DR AN A5 H L., DDS
LLTOSKRE K DT, BUKAK y-PGA DG HIEINC EED I 72 b B R G+ A il ds L
OBEREFM 2 M L 7=, T JhiFD 7 F o DA = X LA AL T, BRI L T D

- 601 -




Toll-like receptor (TLR) 23Bf/KAL y-PGA T /KL 7 DT ¥ 2N NEPEIZEE 5L T\ A2 L& 5>
2L, ZOZETAREFRNIHIEF ITHIRIENBISR CTh D, ZORERIT, 1EROBRERANIZH->TE
o7 Va2 NF DG, LoV TOVEREF OfE | GRBRRY7R T Y 2N R R - BRI~ &
BNDLLO SN D, Ll 7Y 2 U hofEE i@i&@%l@;ﬁ*%f%@ PUREDF A
DEICL S THIERBER ., EIGE DG - B bONRpDZENTRINDT20, 5720
R BN B THDHEE ZDND, AT FRIIF L DRFRICBW T, <7 FREET kL
TV, HhEEFEIEL, hTV AL —a ) L) —F (TR) JEBBIZ AT COT —H At 44
HZEMMTET, LED I, BUK(L y-PGA F 7RO SEHERIME . GMP HERLELE | - 2RO
AN TOZEE), BiKAL y-PGA ZIGH LT-H72720 v U T FBM OAIRL, ~ 7 2% F - s i E
WK A=A AT 7T ELTORRMEIZBEAL T, M HI ORI B2 RITEM T
HZEMNTET, BUKAL y-PGA F /R =R W=RAT7F D TR FEhloky, ENCTOZEME,
BIR Y723 C XD BRI A SN T D2 EN TEIUL ., BRI D8 7= BRI DB 3
DIREEST BT 2U 7 F L FEEORIIZEE KT 55D LW,

T V2N MNIROBNDERBEREE L TIE, S0 2 M O FF 5L A - FERF S AYTE ML (S
b)) & = ra 77— U E OFURE Mg ~OPUR 2 (FURT YUY —) BZETH
N5, B2 F SR ORI 7TV —2 27 5 (DDS) Z s JiLT=U 7 F U Blgg o BV Tt
PUR ORI ~D TV Y — L F SR OB FHZ LD RTE A & L CORH %H%ﬂ“é
ZEMARETHY , MBI EHI KV EO22 0 mBERE - mIEMERD 7 F 72 2/ N OB A Al e
HLEWFFL TD,

A BOVIFEO BB TE, ok 24 45 2 A X0, RPOREE— A O BRKAL y-PGA T~/
RiF2T V2 b LTeD 7 F D FEAUE  FERACIZIAT TSR O HRIET 5 3 4R
DAL FFFEER A TR B SV, AL FNFIEREAE TlX, CREST WFECRIFES - T TR+ D HA
Bfrebiic, REERMBSA TV 7 F AU, WFERRZE 2 . A, BB - UL, FF
FFEBLSRED )N 2B SELHIL T, TR U 7F O FE b BEZEAIZ AT TG I LAF SR
wFEMS D, Flo, FIRLA DT V2SR U TORMEIZ BT D BT IR BRI E A SHITHED |
FFMED @Y 7 F o ORI EBEFEDOD 7 F o Oz e KAL T D88 77 » bk — L8 i
DESLZ B 6T, A CREST WFE TIHOAV AR AR DS | 7= 72 AL BRI IR D30 | Rk
FEREESNHZEZMEE L TS,

- 62 -



