P bEbE ETITY,
SREABALAE B, GCP IZE DL EF=F ) 7B LI
EENEmIND,

C. HoEftR

1. BRRREEOHIERERIC OV TIHRERE
E e

2. YESEFEIZLDMARBRIIOVTIILUTO
EBHTHY,

1) % 1 KRR
IRBEE : FRL 2445 A 16 R
VEERETEEH - ERi24 7T H 6 R
WERSRBRHAR] - AL 24FE 7T A 9 B~ 25 5
1816 H
HIEERIEL - 3 fERI
WERE ~DREMRA : 34
REREER, RBEBRICESTER - 3 4]
VERERE 21T T2ER : 34
BB TIER (FPIRER)) (34 (04)

2) FEAE I FAFRERSABR

IRBE : PR 2647 H 1T H (FE)
IRERSERH . ERL 25T A TR (FE)
WELABREALS - AL 25F 8 A (FE)

D. &£

LUHOMFREETIZ, ¥k 24 4 3 A XV IERD
TEZ L AE I HERRR FBREPMs - A) %
BAAAL T, 10 BETITKT L, PHk 24 FERY
(g 25 £ 2 B) K0 ABBRCTOHREEES
W= BEASE THEERARRER GUBREIRE 12 ~ A)
PEREL, RBRPMMCHPEFHMEEZIT > PETDH
Str, LAL7223 5., PMDA 2 b D IERGIRRBRE M
DBHEITHW, 4 BERER THREEERBRZE
ML=z enb, B 1HERABRORGEN6 AT
e, BREKTHERK 26 F 1 Aol
ZD7d, B 1FEEERERBRICOW IS O E
03 r BOBNEED., ZHICHCREEED
FEEERRBRICE L CHLEE IV, ADENE
BOTIEWE oo, 5 1 BERRRIIEBRERM
MIZRBREKR T D2 N TE -, HIEHE2E
DEFRIEIC OV Tk, ERFEHEE 0% &5
R B, BRNIHEREE L D IR ER DR
EERY, HREEKTETICTESRYMET
HEIBNTH,

E. &

LRI - T BRIETRICEB LT
BLESFMLTED, B - FRFMERLH
b b BMOEBERRBROE D, B0 OENTH S
MEEIHEDTH Y, BN EHERY ICET LT
VB EDT AL RETENES, SETEELON

fl (BHE) PRFETRT &R0, RHEI
FRERIRFBR 72 b N HRATREEOK TITAT
JEGIBGEFOMREZKY . MR T £ TS
EHEMET D,

F. BFEsE
1. FSCRE

1)

Kurosaka S, Satoh T, Tabata K, Kimura M,
Tsumura H, Matsumoto K, Baba S.

EORTC QLQ-BM22 and QLQ-C30 quality—of-life
scores in patients with painful bone
metastases of prostate cancer treated with
strontium—89 radionuclide therapy. Ann
Nucl Med. 26(6): 485-491, 2012

2. FEERK

1

2)

3)

4)

BiRE T, B, Chow B, HABIEA. Ak
FE, BENHE, BARS. HmE—, R
—. AlEE, FEEA, BIITE., BHER
2 hayF 7 A-89 (Sr-89)IBEEZ AR
WEES R BT AR IRERE TR 5 EORC
QLQ-BM22 & EORTC QLQ-C30 % FAV 7= QOL EFAf.
% 100 [B] B ARWRERR FSME 2012, 4. 21-24,
R

WERSE, EBRECL. RS, BEE—.
RART. 7y RALREBRT, BEREER, &
AFE, ALEgE, BIIFE, FEEN B
BERR. RIS ARE SRR R DB R ZMNIC
BV MRI IERORFREBROF R : 77V
— MHA RF 3R~y TR E DL
25 100 [B] B AW REFE FEoHa 2012, 4. 21-24,
PR

PERER ST, BT, FH HES, BEE—. R
BT, EEEGESR, BT, BEER, Tk
LEAH, RERMET, BJIFIE, KIFERR. AL
JRIEEVZ 6T 2 HT3R PET B2 : sythetic
amino acid analogue anti—F18 FACBC ®#Et.
%5 100 ] H AW REFIHFERIE 2012. 4. 21-24,
R

FATIER, RAFE, BIRIEME, JLBRIER.
DAETT YV BETEANIL DY TR
STHRYE in vivo BEFMCBIT AT R b—Y 2D
FE, FE3B3ERAARKE - BEEFS
2012.7.5-6, f&[H.

G. B EHED HEE - BERTL

(FPEZET, )

1. RS

2L

2. ERHMBEZE

2L

3. F DM

3L



A& H BRI AR M &

(B - DAFDRBIFOEROERAEMNTE (BSABERMEDE) HEEXE)

SRR EE

EREGUMERTSLIR D AT 2 FTBS AT F RU 7 F U RIERFE D2 D

BIAE - BOAE (AT BRAREBRICE T DA%
oEsEE MR Rz EERE R

MEEE

AR TIL, EBETMRILBBABEEXIR L LT, FHSTF R
U7 F e, R/NESnERIGEZHET A% 1 FEERARER, 72
SBINCHEIEHAE LIEERETHS FEF X EAHRACBITAEED
TREERRABRZ E T 5 Z LIk fERBEEDOE M, B rER L.
BHIDproof of concept (POC) =/ 5, ZDk, HEeEIZHINEE
L. BEREEICBIT AERTF RU 7 F o 0ERLE BT,
PERDRTF R 7 F 4%, HARBNCR R AU 7 F o 2B LT3
L ABRKRETHRYOBRERBIIERDIRTF FEEREET 5T —
F—A A4 FRENZRWTIL IBEER S LTCORBMIIRITA LW EfFE
BHLTWER, YGATF RU T F UINIFDERDORRDO 2 5T, ~
TFRIIZFUOEFR (BADCILZE h—70D%k) L5 —F—AA K
ROER QRHEERE) BIOWEAV I FUroRT HLAJFERK) 248

LTk, FRMOMIEL S XD,

A. BEER

AHFFRO BRI, EBEPUERTSLARD AR$
AEHERTF RU7F U OB I CIEERET
H5FEEXELERWALEEE S O REE
DHESITH B, BEMICIE, EBRPTIERTIRN
NBEEXNBRE LEFHTF NV 7 FroRse
PR L NRBEENR/INARERISADIREZHET S
% 1 FBEERRR, 2o WVICHEREEDTF R
U7 F ol RV ERWEALEEREE O
BIZB T 2FHMB LUOLZEEORROBRT 21T
5 BEIE NFREERRABRZ M L. BHID proof of
concept (POC) %E7=fic, BUBSE~FHINBER
LT, ERBECBI2HHTF YU IF00
EALEZEET.

B. #FFEHIE

AR T, ETIIEBETERISI RN A BE
15 EFEXHRE LT, BIEPNARERICERS
7. HLA-A2, A24, A3 A—/X—F A7 A26 H3E
MED 20 BEEOR AT F R oS3 20 &
BAEXTF RUZF> (LUF, KRM-20 L5EE) O
BEEL 3 HREL, BEAEMTICL Y &8 (%
& 5 R 2B Y (i) 5, BRIV KRM-20
ZENTHEBICHRE L, &8 1 B, &5 6 BIOKT
BE5Z2ITV., ToReM, BEAGEREE B X
U B/ N IS B R =72 b NTIME PSA
EOEIZ DWW TRRNRFTZ1T 5 5 1 fBERAKR
BRAiET S, ARBROFEIMMIER IIZEME (&
HFEER) Thh, £FEEMIT 4 » A, ABREIRH
L8 B TH A,

R, EERPTHERISIARDS A B 46 JEFI %2 35
LT, HRET (F#HBLO0mE PSA ) 12X
HENEIC LY, E\IEAIC 111 OFIE T KRM-20

BFEIET 7 EREICE Y 175, BIRERICRE
W, BIAEBERRRICIVEESNZHEREE
@ KRM-20 (#%BRER) F 721375 B ARRE CoiRE)
Z10EERE, RoNTRBREeRIERERALD K
XL EHFHAL. FeEZFEARICEBITS
KRM-20 OFZMER X OVZEMDBRRIIRETZ1T 5
BME THEERRRE EHET 5, ARBOTZET
TR B 131mi% PSA fED 50%LL EIE TR TH Y | £54
Wi e » B, RBRYEIX 12 » B TH A,

[fEEm~DEE]

U RRBRIIEBEZRE LN ARR TS
D, I~y XEE] KESMEMFRIZEE
L. JRBREMFHEE, [EIEMHOBRKRREROERED
E¥E (GCP) IZEAT24E 7] BRUBEET HEHH
ST LTERT B,

TRBREMESTRER X OFBAE - REXEID.
MSTATERE N EFE S EREESRGEHE (LUT, PMDA
LREED) WK AEELEBAESEER L LT,
X EmEREEOIEREEZES (UUT, IRB &2
#H) BV THRZOB I OMENRE NS D5E
T ARERE, BRETEBELRICIERE FHS
T5, S DITAEEY A K (UMIN, JAPIC) (2%
B LUTEET S,

WBREND OREDREIZH = - TE, FlEER[R
VEZREETERALZGAXE - AEXELH
W, RERONE., FRENDAFRE - B,
REHEOBHZECHOWTHSICHAT S, %5
EVRRANREEME LR LZET, K
RE~OSMIOWTHREAADBEHRERIZX
PRBEXEBECLIVEETS (74— A K=
BN, B, RAXEEZRDIENTERN
WERE KT AR L OREIL, AERYES



P rbebhyi ETITY,
SRERBIAAL D . GCP IZE D E=F D 7B LD
ERENEmIND,

C. WFoHER

1. BRRBREEOHERRIZ OV TIRERSE
EZICEE

2. YUELSEBLZLDMARBRICOVTIUTO
EBYTHY,

1) FHASE OARERARFUER
IRBEE : Rk 25F 7 A 298 (FE)

IRBRRHERH : SERL 25T A TA (FIE)
LRI : 25 F 8 A (TE)
BeBRE ~OREHRA : 04
FEBSHR, ABEKICESTER) @ 0 4]
TR G- 21T o T fEF - 04

D. E£

UHORFFERTHE T, AL 24 £ 3 B LV EED
FE XA I RERRR RBREM8 »A) &
B L T, 10 AETITKRT L, AL 24 FERYF
(Fpk 25 F 2 A) I ARBRCOMEREES
BV RE%E TEEARER GRBREE 12 » A)
PERL. RBRYHENICTREEEITY TETH
ofm, LML S, PMDA 25 DIERRKR AR EM
DS, 4 BERRER THRESHERRE E
MLI-Z b, 5 1 FHERRAROMGS 6 AT
Ly, REBEKTHLFER 26 F 1 ALRroT,
FOR®, B 1AEBRRBRIZ OV TUIHFOFE
IVH3IrHOBNEAL, TNICHNERET
FEARRRICEALTHLHBEIVE,y HOENLE
BNTiEWa o0, F 1 HEERRBRITSEREM
NIZRBREZ KT 5 Z LN TE 2, RFTEERE
DOEPEIEIZ>W T, ERFEMBE w1 &%
PRI B, BRNRAEFI B SR b ONTRBR E e O
R, EHEKTETICTE AR MET
HRIBNT 5,

E. #@
W EEC IR - T MRJER IR L TW

HEACFMELTRY, i - FRTFMEESD
5HBIMOEBKABROT-H, ZPOENITIH D
NEEICEDTBY ., PFFENFEEY IZEITLT
WAEoa Ay NETEWER, YR EEOH
Bl (3H4E) PEEETKT DD, BHED
FREERRBR 2 D NI S M A FEDOK T IZmIT,
EFIRFEDRELZRY | MEHMKT £ TS
BEHEPHIET 5,

F. WF3eHE%
1. FRsCHE

1) Yoshimura K, Minami T, Nozawa M, Uemura H.
Phase I clinical trial of human vascular
endothelial growth factor receptor 1 peptide
vaccines for patients with metastatic renal
cell carcinoma. Br J Cancer. (In press)

2) Yoshimura K, Uemura H. Role of vaccine
therapy for renal cell carcinoma in the era
of targeted therapy. Int J Urol. (in press)

2. FEER

1) Uemura H, Kimura T, Yoshimura K, Minami T,
Nozawa M, Nakagawa T, Fujimoto K, Egawa S,
Yamada A and Itoh K. Combination therapy of
peptide vaccines and dexamethasone for
chemotherapty naive castration resistant
prostate cancer—a randomized phase-2 study.
28th Annual EAU Congress, Italy, 16 March
2013.

2) Minami T, Shimizu N, Yamamoto Y, Develasco
M, Hayashi T, Tsuji H, Nozawa M, Yoshimura
K, Ishii T and Uemura H. Clinical role of
MHC-class I peptide vaccines for metastatic
renal cell carcinoma. 28th EAU Congress,
Ttaly, 18 March 2013.

G. FEORTEEMED HIFE - B eI
(FPEEZET, )

1. ¥FRAE
2L

2. ERFREH
2L

3. F D
2L



R4S BFF R M E

(ER - PAZDRBLDFOEROERMMIE (SABMRITZESE) HIFEEH)

SRR EE

EBEGUERINL IR AT T B FRB AT F U 7 F U RIEREO 2D D

B IHE - BOAE (AT EBRARHBRIZBEIT DM
s EE R RK FILRE #R

MREE

AR TIL, ERRPUERISIBRABRELZ R E LT, FHEAATF R
U U F o DEEMNE, R/ERERICERHEET 55 [ FEERKRBR, 72
SBNCHRERAE LIEESETHS FEZFEAMRICB T2 REED
IR EMET D2 Z I 0 HFREEOENE., TR L.
BHiDproof of concept (POC) %55, T Dk, BRI ICHifikin
L. BHREIEICRB T AHRTF RV 7 F o 0ERLE BT,
WEKDRTF KU 7 F 0%, HABIBNCER AUV I F U2 0E LTS
EABARRECHEIFDERERBICERAINTF ReBRRE5T57—
F—A A RENZRNTIE, 1BEER L LTORAMIZRIT B & W5 EFf %
BLTWER, BT F RU 7 FUIAIZOEFRORRD 2 59, ~
TFF R IZFUOER BADCIL=E h—7Dk) LF—F—AA K
BOEFT QIRGEIRE) BLOEBY 7 F0OEFT HLAFEWK) 248

LTk, HAYOHIELEZX D,

A. FFREBR)

RO BRI, EBERHIERISIARDS AR5
AFHANTF RU I F LU OB L OEERET
HD FEFFELEROALEEE L OGRS
DI Th B, BEMIZIZ, EBEPIMERTSIIEN
INBEEXNRE LEFHTF RV ZF U ORE
MBI OREFRNR/ NGB ESHET D
% I REERR, 20 NHBEREEDTF R
TrFrE ReZEvERWTLERE L O
BIZBIT2HHMER L OZEEOBRRBRIMRETEIT
5> BHAE ARG R AR 2 EM L, B proof of
concept (POC) ZH{iztic, RESEA~FHINBE
LT, PHHEECRBTAFHETF RUIsF oo
EZRkz BT,

B. B3k

ARFZECIE, FTIXEBERPUERIN RN ABRE
15 fEFl &S & LT, BINCARS A BERICER X
7=, HLA-A2. A24, A3 RA—/X— X A 7 A26 H3R
PED 20 BEEORARTF Fnb R I 5 20 &
BEXRTF RU7F> (BUF, KRM-20 &FEE) ©
BREEY 3 HREL., BEABMICI V& (&%
FE 5 EFD B 1) 2, BIRHRERIZHEV  KRM-20
ZENTHEICHRRL, 8 1 B, 456 BOKT
BEZITV., TOZEME, FENGERELB X
U 2R/ N B RIS A &7 b N Mg PSA
BEOEIC DV TR 21T 5 5 [ FEERRR
Bra EfT 5, ARBROFEIMER T4t (2
HEZER) Tho, E£BEHMIIT 4 » A, RABREIH
X8 7 ATH 5,

W, BB AR A BRE 46 fEF %2 32
LT, TEEF (FHBLUMmE PSA ) 12X
HENRIEIFIZE D, EBIEAIT 11 OFIE T KRM-20

BHEFIZT T2 RBCEI Y 1175, BRERICRE
W, BIEERRRICLVRESN-HERES
? KRM-20 (#%BRIE) F77137° T B REA (o BREE)
Z10E#EE, b NIIRBREEIERERLID K
EXFEAEZHFAL, FEZFvARIZEBITS
KRM-20 DFZMER L ONEEMORBRHRTT 21T 5
BHENABGRERRE ER T2, ARBROTET
{HTE B iXinyE PSAED 509 FIE TR TH Y | £
X e » A, RBEHRIX 12 » A TH D,

(fHERmE~DEE]

USERRARRITBELZXNER L LN ARR TS
D, [~V URBEE] ITES GEMRERYEE
U, /RBREMFIEE, [EEMLOBRRREROEKD
¥ (GCP) IZBET 244 ) BLUBEET AIEHH
BESFLTERT B,

EREBEERS L ORAXE - RBECER,
STATEUE NERE M EFRESRG S (LUT . PMDA
LRLED I LD EESERIRAEY Y E R L2 LT,
B EREREBEDOIRREEZLZES (LT, IRB £i8
#H) ITBWTLREMNB L OBED AL O
B ARTRH, RERFTEBHBRICIERZFLR
T 5, S HITAKESEY A N (MIN, JAPIC) (%
gL CERT 5,

WERE N D ORBREICH T - Tk, FRERIR
DESREETRALZUAE - AEXELH
WT, RBRONE, TRENATFIR - BRE,
BEMEOBBHZEIZOWTHDICHBET S, #HER
EWNBENELHME L2 MR L ET, K
RO OV THBREAAOBHRERIZX
ZRABZXECLVESE TS (v 74+4—A K=
BV N, B, RAXEEZTFLI ENTERY
WERE IR ARBAB L OREEIZ. AERSIES A



ZIAbEbE¥ T ETIT I,
RERBAAE D, 6P ZESKE=F V7B LT
BAENEmSND.

C. MR

1. BRRBREEOMER/ERIC OV TIHRERS
EICERE

2. UESEEFICZLDOSPHEBRICOVTILUTO
ERBVTHY,

1) B O ARERREABR

IRBER : VR 25E 7T A 16 B (FE)

BERREEREY : YR 255 FET7TATH (FE)
WEREABRIAR - WAL 258 A (FE)
WERE~DORIEDA : 04
FEREHR, RBEFICESTER : 041
BRI S 21T - 720ERF : 04

D. &%

LR ORFFRETETIE, ¥ERK 24 4 3 B XY [ER
FEIC L AHE I HERARR FEBRYMs - A) &
BRAAL T, 10 B TITKRT L, TRk 24 FER Y
(Fgk 25 £ 2 B) LOARBRCOHMRRSESL
AnW-BHE TARERARSR RBRERE 12 »A)
ZERL, RBRYFANICPRFMEZITS TETH
o7, LxL72A5 5. PMDA 7> 6 D FERRIRABR EHE
OEEIZHV, 4 BRRER THRSEERREZE
MELT=Z &b, 1 FERRRBROBMEN 6 AT
ey, RBETLER 26 F 1 A Lot
ZD7%, B 1FEBRARRBRIC OV TII SO E
VK3 AOENEZEL, THUIHENEBEDN

FREERRBRIZBE L CHLRE L V&, BOEBERE
BNTIEW2 o0, F 1 FEERRRITAREM
NICRBREK T TR N TE -, HEHERE
DOEBRIEIZ DWW TIL, HFEMFEEREOH 215
IR, BERRAERIEERR b N REBRE R O
EEZXY, HEFRK T ETICTE 2B #ET
X873 5,

&

YSMZEET R - T, HMRIEFRICEEL T
ZEECHMELTEY., FRH - ERTMEES )
by EMOEBERBEDO-H, ZLOENITIH S
DEEITEDTEY ., FENFTERY ICEITLT
WBEDIAALY NETEWEZN, YR EEDOR
M BUE) DNREETKRT LD, BHEDN
FEERABR 72 b N YU RFEEOKR TITHIT,
TEAIBGEFEDORELZR Y . FEHMKT £ TS
BHEPHET S,

pu]

NS

F. WFEHE
1. CHE
2L
2. FEHRK
2L

G. ERIMEEMED HFE - &R
(FEEZET, )
1. BFFEUS
L
2. ERERE
2L
3. F 0
2L



RAEGBRF R e

(T - PAZORBYBFOEROERMTE (DSABEMRIIELEF) BFFEE)

SRR EE

EERMEHERISI AR AN KT AN AT F RU 7 F U EERROT-H O

B IAH - B4R (A1) BRRABRICEET 545
WoeofE IR IER ERRE #R

MEEE

ARFFE TIL, ERETMERINRRABRE LR L LT, FIHETF R
Uy F el RINERERIGEEHET HE 1 BRARER, 72
BUNCHREAE L IEEEETHS FEEZ X EARRBIT 3RS
FERERBREZ Em TS &Ik FRREOR M. B2 R L.
BEH#iDproof of concept (POC) 2455, ZDf%, R ICHITHEL
L. BFEEEICBITAFETF RU 7 F o 0ERE BT,
WERDRXTF KU 7 F 0%, HARBNWC B R BZ 0 7 F 2 0NELET 5
F ABRRETHETOBRERBIIERRIRTF FERIRR 5T 27—
F—AA RENZRBWTIE, IBEE L L TOWRAEICRIT B LW Efr%
BLTWER, YZ_TF RU T FUEZF0EFRDORROIZ R BT, <
TF R IF DR (BADCILZY h—T7D&H) &5 —F—AA K
RO QIRAERIE) BIXOBEBVYZ FroEFT HLAF WK 2F

LTkY, RPOHIEE E XD,

A. BFEEH

AT BHIL, EBEFMERTSI IR A3 T
AEBRSTF R F U ORER L UREREBRET
b5 REZIvLEROZCEEE L O REE
DWELTH D, BEAITIZ, EERGTERIIER
NBEEMBLE LEFHTF NV FroRse
I X NRE R/ NARERIGENEEZHET S
2= 1 RERRER, 25WCICHBEREEDXTF R
U7 Frl ReEZFEAERWIALEERE L O
BB 2HFIMER L O OBRRORFT 21T
5 BEAE NARRRRRBRZ EM L. B D proof of
concept (POC) %2&E7/-#%I1T, BESLE~FINBE
LT, BB A2FHHETF YU IF00
ERLEERT,

B. WF3EHE

AREFFETIE, FTIIEBIETUERISIIRN A BE
15 SEFl &Rt & LT, BISIRDS A RS BICER S
7. HLA-A2, A24, A3 A—/X—F A A26 ¥
MED 20 BEEONARTF RinbER IS 20 &
BAERTF FUZF (BLF, KRM-20 L5EE) o
BEES 3 HREL, BEABMCLVEREE (&
FE 5 R I T 5, BITFERICHEV Y  KRM-20
ZETHEICHERL, 88 1B, AF 6 BOKT
BEZITV., ZoreM, FENREREELB X
VB 2R/ NGB RSB &R 5 NI miE PSA
BB DWW TERIRTT 21T 5 8 1 fRERARR
BA EHT 5, ARBROTEIHMRER X7t (£
HEES) Tho, £EHFIL 4 » A, ABREIHE
X8 »HTH 2D,

WIT, EBEHRGTIERTSI AR A BRE 46 fEG 255
ELT, EERF (EHBIOMmE PSA ) 12X
HEIMEIFIZ LY, BIEAIZ 111 OFIE T KRM-20

BEIE7 7 B RBICE 1T 5, EIfRERICHE
W, BIMEERRARICLVRESN-HERSE
D KRM-20 (#(BRE) 77137 T B ARE (RFRRIE)
Z10EEE, 2o NORBREeRIERER LY K
xR AEFAL. FeEZ32ARHICBIT S
KRM-20 DAZIMER L OZ2M0RRBRIRTT 21T
BHIE NARBRRBR L EET 5, ARBROEET
{8 Bl My PSAMED 5092, HIETRTH Y | £55
ki e » A, RBREMIX 12 » HTH 3,

(fEmEm~DEE]

UEERBERITIBEELRINRE LENARRTH
D, [~V UREE] ITESL HEMRREE
L, /RBREMFHEE, [EIEMNOBRKRERDE D
F¥E (GCP) IZBBT 247 BLUEET A IEHH)
BESFLTCEBT 5,

FREREELS I ORAXE - AEXEL,
MSTITBOE NEE G EFREIRRAHE (LUF, PMDA
LELED) I K AEESEIAEYEZER Lz LT,
ZEmEREEOBRELELZES (LT, IRB L2
#H) LB THRZHOBIOHRERZENSDE
- ARERIZ%, JRERETEE R ITIEBRZ %
T 5, XHIZAKBEY A b (IMIN, JAPIC) 2%
BRLUTEBT 5,

WHREN D OREBEBRBICH - - T, FTEERR
WEZGREETCRALEZGAXE - ABEXELH
W, RBORNE, FTHRINDARFE - Gk,
FEMEOBEBSEIZONTHFHICHRT 5, 58
BB BME LA EHERLEET, A
RBA~OBIIZ OV THBREAAOBHERIC L
ZRAIBEXEZECLIVEETS (M1 7+r—Ab K=
YEVR), 2B, AXEEZHRLI ENTE RN
WERE AT A2MABIVCREEIL. AERIESA



FxbEbhe FTIT9,
HERBRIER D, GCP IZESL T=F Y V7B LW
EENERIND,

C. WFziER

1.E%ﬁﬁ HEOHFFRERIZ OV TR IE RS
FiCRiHE

2. UESHEFIZLAMIEFERIZOWVTIHIUT®D
EBOVTHY,

1) BHI%E DFEERARAER

IRB#E : ¥k 26 7H 22 H (FE)

RERETERH : ER254E T B TA (FE)
LUEREBREIM W25 E8 A (FE)
WEBRE~ORIEHHA 04
FEEIRER, RBERKICE S 2EH : 0 4
BB G5 21T T2 fER : 044

D. E£&

YR OMFFEFTETIL, ¥Rk 24 46 3 A XV [ER
B L HFE I fRERARRE FBRHk8 » H) %
BIAALC. 10 BETITHRT L, ¥k 24 FEHRF
(PR 25 % 2 B) IV ARBCTOMREEEY
Wi FEIE TARERIRRER (REBREIM 12 » A)
PERL, RBRYBENICPREMEEZITS TETH
ST, LU, PMDA 785 O IERE R AEREHE
DOEITHEY, 4 BERER TREEEHRRL E
MLZZ &6, B 1MEERBROBRGEN6 AT
ey, RBRETOER 20 F 1 ALeolz,
FDi=, F1FEBRRRBRIC OV TR YO E
I3 rBEOENEEL., FIUTHEWEEED

MERAARRCEALTOLHEI VR ADELE
BNTIIW 20D, 5 1 AEERKRRBRITRBRYMN
PICRBREZ R T T2 Z &N TE T, WREEEE
DEBRIEIZ SV T, HERTFEEEOH 1215
R B, BRDPIRERIRER b NCRABRER DR
EEXY ., PIEHRERTETICTE R AFEHT
DE58BNT D,

E. &

WL FEETEIZIR - T, FRIEFFICRE L Ty
LR == ?ﬁbfk@ #W HRFMMEE S
6%@%@%%%&%@1@ 2L DENTH D
DEZEIZEDTEY, PFENFEBY ICETLT
WBHEDI AL FETEWER, U EEOH
Bl (3HEE) NEEETKRT AN, BEED
ARG RAEBR 72 b N H IR FEEOK TIZHIT,
TERBREEDORERZK Y | WEHBKT £ TR
EHEPRMET 5,

F. #FZERE
1. BRICEE
2L
2. PERFE
2L

G. HWIRFEEMED HFE - B&RIRIL
(FERETe, )
1. RFEUE
L
2. ERFERHE
2L
3. F 0
L



A BRI R &

(B - BABEDER

BB O EREOERIFE

(D3 A BBFRAITFETEF) HFFEERZE)

SRR &

EREHUERTSLIRD A
%

W T AFRN AT F FU 7 F U RERED O D
8 - %nm(%¥)%%a&m%¢&%%

MIEoaE AN RZ AREXRE #HR

MREES

T —AA FRUZRWTIE

ARFFETlL, EBMEFIMRIN RN ABE 2R E LT, FIHETF R
T I F o DREMN, RN ERERGEEEET 55 1 FEERKRRER, 72
HBINCHIRRAE L IERERETH S R XX ARICBIT2EHED
FRERERRRBR T BT 5 Z &1 ;D‘ﬁﬁ%&@%%maiéﬁ%%%bx
BEH#iDproof of concept (POC) %455, ZD, BELHEIZHINEER
L. BFRBEEICB T 2ERTF FU 7 F0ERLEZ BT,

WEHXDRTF RO 7 F 0%, HHARIBNWC B2 20 7 F 2 NE LT3
EABAKRZECTHREFOBREFIIERDZTF FEBIREETET—
IREE L LTORAMIIRIT B EWVWI BT E
HLTWER, %%/‘?NT% RO 7 FN3FDERTORIRD I I 5T,
TFRUIFUOER (BADCILZE h—7D&H) &F5F—F—AA K
BOEF QRAEZEIRE) BLOBRY 7 FU0ER HLARAKR) 268
LTRY, HRIIDOHELEZ S,

A. HEEM

AHFFED B L, EBEEPHERINLIR 2 AT
AEFMARTF RU 7 F o OBERERB L OUEERET
HDFEZFENLEROALEERE L OFRERE
DFESLTH 5, BAERMITIE, BRI IREN
WBEEXNRE LEFHTTF RV IFroise
B I ORBEFNR/NAERCENEEZHET S
% I HEERAR, 20 NCHBEREEDOXTF R
TrFUl ReEZIEAEZRWSEEE L O
B 2 EMMR L UOREEDBRRART 21T
) R NARERRRBRZ EE L. BHID proof of
concept (POC) %#&7=#%IT, WELFE~FWNBER
LT, BEREEIC kﬁéﬁﬁa7%bvi%/®
ERLE BT

B. #3EFE

AT, ETIREBIETUERISL BN ABRE
15 EFERIRE LT, RINBBAABRERICERS
7=, HLA-A2, A24, A3 A—/ 38— & A4 7 A26 ¥R
M 20 EONRARTF R BEEREN5 20 &
BANTF FUsFr (BLF, KRM-20 L5EH) o
BEEY 3 HREL. %%éﬁﬁ XK (%
FAE 5 ERN B A 5, B RIZHE  KRM-20
FEITREICERL, ﬂﬁl@\@#6@®ﬁT
BE 2TV, ZTOREME, BEOGEREEIBX
U ZERR/INEERICBZIE7: b N2 PSA
EOEIZOWTERIRET 21T 2 & 1 FEERKR
BREEHRT S, ARBOTZETMER XL (&
FEEL) Tho, £FHMIT 4 » B, REBEHERA

X8 rATH A,
RIC, EFARGUERTNIIRDS A BE 46 TEF 205

L LT, BREF (F#Erk X OMmE PSAE) |

HENMEIFIZE D, BIESIZ 11@%Afmwm
BIEI7 7 REICE Y 0T 5, BIfTRERICHE
VW, BIHBEERRRICLIVBRESNHERERSE
D KRM-20 (W(BREE) F£7-137 7 B AREE (R
Z10ERE, RoNCRBREEBERSERALY K
TEFEALEHAL, FEZFEAHRIICEBITA
KRM-20 DOE IR L OREHDBRRRF 21T 5
PHENAHERABREZE T 5, ARBROTET
I B XM PSAfED 50%LL FIE TRThH Y | £
X6 » A, RBREMIX 12 » ATH B,

[fRERmEm~DEE]
YUZBARRIIBEZHNR L LI ARRTH
D, [~V U XEE] ICESS GEMNRRIZEE
L. /BRREMEE, EELOBKRABROE/KD
¥ (GCP) BT 24847 ) BLUBEET 2 EHH
ST LTCERT B,
BRERFEER I URAE - AEXENR.
TSTITHUE N E G EFEERRAHE (LT, PMDA
LRE) X AEERLEEAEREER L LT,
A EBEREBEOBREEZES (LT, IRB &2
H) BV THRZEMNB I OMHEOZ2END DE
E - ARER-%., IBRFTEENBICIRRZ %A
T 5, S HITABEET A b (IMIN, JAPIC) 2%
L TEMT B,
HWBRENLORIBBRBIZH = - Tk, FHRERIR
DWEGREETRELEZIAXE - AIEXEZH
WT, BRBORNE., TREINDFFIZE - G,
BAE#MEOBBHSEIZOWTHHICHEAT 3, #HER
ENRAANTEEME LI L 2R LEZLET, K



HBRA~OSMIONWTHEHBRERAAOBHERIZX
HPRBEXEBECLIVEETS (A7 —L =
vEVRN), B, AXEERTRDI ENTERN
WEREIZHT AMBABIOREEIX. AERIEEA
EIHbEDEZ ETITS,

RERBIAAE D, GCP IZEDSKE=F YV V7B I
EENEBIND,

C. WrgeisR

1. BARRBREAOHEFRIC OV TITRIERS
EICRRE

2. HROGEEFICZLDMAERBRIZOVTILTO
LBV THY,

et ERPFRERR -

(1) FEFIEDRE

= I HEERRRICBWVWT, RINAERGEDE
EHETHDICREESY 3 HREL., BIEAE
Rz Z VR (HHE 5 ER) ~0EIVFHT, B
LT OYEFIBIIZOWTHOREE Tz, £z, B
15 T ARG AR EABR T1d. MiE PSA fED 50%LL HK
TEROBEMLE L, RETT 80%& Lol 5k
ETITH Z L 2BE L TEAEREEZITo 7,
(2) BB v 7T I TER

T OHFFRROFEMITIRBREM ST B E K U
fRATETEE RO LTz,

(3) ZaMR L OERIMEDFEMR

B IHERRRICBWNT, WREOREL—E
U EZ T HBEERNRERAE L, BEMEITON
Tk, BHRLEL2TOEEERBLIURIERIC
WTO—BEROER, KUOEEDOLFMIEEIC
OWTRENRELE ST 7RRTRTIEEL
Tro T DRFFEER RO FEMITIAER R EHEE & O%
SHEMTETE E LR LT,

D. B

YO FRFETIX, FRL 24 F 3 A LV ER
FEIZXAE I HERAR FHBRYEs »A) %
AL T, 10 BETITHRT L, AL 24 FEHKY
(Fpk 25 2 A) LV ARBRCTOHREREES
B~ BH%E TARERARRER (RREBREIR 12 » A)
PEREL, RBRYHENICHRFMEEZITO TETH
ST, LU S, PMDA 7> b O FEER R AERZE
DEEICH., 4 BRERKER TREEERREZE
MBLI-Z enb, 5H 1 MERKRRBROMEN 6 AT
Weiey, RBETHLFR 256 F 1 ALRoT,
FOi, B 1EBERRBRICOWTII Y OEE
X033 r AOENEEL, ZIUICHENEED
MMERRBRICELTLHEB LV AOENE
BT a oo, B 1 FERRARITHEBREIH
NICRBRER T T 52 N TE R, IEETEEE
DEFRRIEIZ SV, EREFEE O 1215

RN B, B ERIB SR b UNIERBREM DR
HEEZXY, IR TETICTE AR FEET
X587 5,

E. #&#

YT EIZIR o T, BRIEFICEE L T
LHECRMELTEY, FH - FHREMEBESH)
b BMOIERRBRO-D, ZLVDENTIH D
NEEIZEDTRBY, FENFHERY ITETLT
WAEEDIA L NETEWER, UEMFEEEDE
Bl 3HE) NEEETKRT LR, RHFEI
MREERAR L D UM R EEOKR TIZ T,
JERIBREFLEDRELZ XY | HFERBRKT £ TES
FHEERET S,

F. BFEEZHR
1. FICEE

1) Ohchi T, Agagi Y, Kinugasa T, Kakuma T,
Kawahara A, Sasatomi T, Gotanda Y, Yamaguchi
K, Tanaka N, Ishibashi Y, Miyamoto S,
Kage M, Shirouzu K: Amphiregulin Is a
Prognostic Factor in Colorectal Cancer.
Anticancerr Research 32: 2315-2322, 2012

2) Niizeki T, Sumie S, Torimura T, Kurogi J,
Kurumatsu R, Iwamoto H, Aino H, Nakano
M, Kawaguchi A, Kakuma T, Sata M. Serum
vascular endothelial growth factor as a
predictor of response and survival in
patients with advanced hepatocellular
carcinoma undergoing hepatic arterial
infusion chemotherapy. Journal of
Gastroenterology, 47: 686-695, 2012

3) Mitsutake Y, Ueno T, Yokoyama S, Sasaki K,
Sugi Y, Toyma Y, Koiwaya H, Ohtsuka M,
Nakayoshi T, Itaya N, Chbana H, Kakuma T,
Imaizumi T. Coronary Endothelial
Dysfunction Distal to Stent of
First—Generation Drug—Eluting Stents
JAXX: Carddiovascular Inerventions. Vol 5
No 9:966-973, 2012.

4) Otsuka M, Uchida Y, Kawaguchi T, Taniguchi
E, Kawaguchi A, Kitani S, Itou M, Oriishi
T, Kakuma T, Tanaka S, Yagi M, Sata M. Fish
to meat intake ratio and cooking oils
are associated with hepatitis C virus
carriers with persistently normal alanine
aminotransferase levels. Hepatology
Research, 2012.

5) Satoh K, Tanaka M, Yano A, Jiang Y, Kakuma
T. What treatments are given to patients
when their prognostic factors do not match



with the St. Gallen’ s guidelines: G. FRYRTEEMED HFE - BERIL
(FEZET, )

Profiling of proghostic factors among -~
1. BFFEE
HR (+) and HER2(-) breast cancer patients. iﬁfﬁuﬁ
World Journal of Surgery, 2012. 2. ERIRBE
. 2L



M. FEREOFITICETI—EBER



HERE

HRERA B Z A M4 R4 B 0 S HRREFE
Noguchi M, Phase II study of Prostate 72(8) 834-845 2012
Moriya F, personalized peptide
Suekane S, vaccination for
Matsuoka K, castration—resistant
Arai G, prostate cancer
Matsueda S, patients who failed in
Sasada T, docetaxel-based
Yamada A, ItohK.|chemotherapy.

Yoshiyama K, Personalized peptide| Int J Oncol 40 1492-1500 2012
Terazaki Y, vaccination in
Matsueda S, patients with
Shichijo S, refractory non—small
Noguchi M, cell lung cancer.
Yamada A, Mine T,
TIoji T, Itoh K,
Shirouzu K,
Sasada T and
Takamori S.
Yoshitomi M, Personalized peptide |Exp Ther Med 3 463-469 2012
Yutani S, vaccination for
Matsueda S, advanced biliary
Toji T, tract cancer: IL-6,
Komatsu N, nutritional status,
Shichijo S, and pre—existing
Yamada A, ItohK, |antigen—specific
Sasada T, immunity as possible
Kinoshita H. biomarkers for
patient prognosis.
Terazaki Y, Immunological Cancer Sci 103 (4) 638-644 2012
Yoshiyama K, evaluation of
Matsueda S, personalized peptide
Watanabe N, vaccination in
Yamada A, Mine T, refractory small cell
Terasaki M, lung cancer.
Itoh K,
Takamori S,
Sasada T.




Komatsu N, Gene expression prof] Cancer 118(12) | 3208-3221 2012
Matsueda S, iles in peripheral b
Tashiro K, lood as a biomarker
Toji T, in cancer patients r
Shichijo S, eceiving peptide vac
Noguchi M, cination.
Yamada A, Doi A,
Suekane S,
Moriya F,
Matsuoka K,
Kuhara S, ItohK,
Sasada T.
Sasada T, Personalized peptide Hum Vaccin 8(9) 1309-1313 2012
Noguchi M, vaccination: a novel |lmmunother.
Yamada A, . .
Ttoh K. immunotherapeutic ap
proach for advanced
cancer.
Yamada A, Next generation Cancer Sci 104(1) 15-21 2013
Sasada.T, peptide vaccines for
Noguchi Y, advanced cancer.
Itoh K.
Toyoshima T, In vitro induction of| Cancer Lett | 322(1) 86-91 2012
Kumamaru W, specific CD8+ T
Hayashida J, lymphocytes by
Moriyama M, tumor—associated
Kitamura R, antigenic peptides in|
Tanaka H, patients with oral
Yamada A, ItohK, |squamous cell
Nakamura S. carcinoma.
Fukui A, Identification of B Virol J 9:199 2012
Matsueda S, cell epitopes
Kawano K, reactive to human
Tsuda N, papillomavirus
Komatsu N, type—16 Ll-derived
Shichijo S, peptides
Sasada T,
Hattori S,
Ushijima K,

Itoh K, Kamura T.




Miyanaga N, Prostate cancer Cancer Sci 103 (1) 125-130 2012
Akaza H, Hinotsulchemoprevention
S, Fujioka T, study: an
Naito S, investigative
Namiki M, randomized control
Takahashi S, study using purified
Hirao Y, isoflavones in men
Horie S, with rising
Tsukamoto T, prostate—specific
Mori M, Tsuji H.|antigen.
Kashiwagi E, Downregulation of Prostate 72 (7) 741-751 2012
Shiota M, phosphodiesterase 4B
Yokomizo A, (PDE4B) activates
Ttsumi M, protein kinase A
Inokuchi J, and contributes to the
Uchiumi T, progression of
Naito S. prostate cancer.
Tsuboi S, Two opposing roles|Trends Mol| 18(4) 224-232 2012
Hatakeyama S, |of O-glycans in Med
Ohyama C, tumor metastasis.
Fukuda M.
Koie T, Safety and Prostate 15 397-401 2012
Ohyama C, effectiveness Cancer
Yamamoto H, of Neoadjuvant Prostatic
Hatakeyama S, |[luteinizing Dis
Yoneyama T, hormone—-releasing
Hashimoto Y, thormone agonist
Kamimura N. plus low—dose
estramustine
phosphate in
high-risk
prostate cancer: a
prospective
single—arm study.
Kurosaka S, EORTC QLQ-BM22 andAnn Nucl Med| 26(6) 485-491 2012
Satoh T, QLQ—C30
Tabata K, quality—of-life
Kimura M, scores in patients
Tsumura H, with painful bone
Matsumoto K, metastases of
Baba S. prostate cancer

treated with
strontium—89
radionuclide therapy.




Yoshimura K, Phase I clinical trial| Br J Cancer | in press 2013
Minami T, Nozawalof human vascular
M, Uemura H. endothelial growth
factor receptor 1
peptide vaccines for
patients with
metastatic renal cell
carcinoma.
Yoshimura K, Role of vaccine Int J Urol | in press 2013
Uemura H. therapy for renal cell
carcinoma in the era
of targeted therapy.
IWE 7= F—F—AA KB AX|G. 1. Research| vol.20 10-15 2012
TFRNU T FUEE
| =, NARTF KU IF | EREZS Vol. 31 105-110 2013
FHRISE D% ~THhHTI7T
7 6 DFkER




IV. WFERREOTIIT - Bl



The Prostate 72:834-845 (2012)

Phase Il Study of Personalized Peptide Vaccination for
Castration-Resistant Prostate Cancer Patients Who
Failed in Docetaxel-Based Chemotherapy

Masanori Noguchi,?* Fukuko Moriya,” Shigetaka Suekane,? Kei Matsuoka,®> Gaku Arai,’
Satoko Matsueda,* Tetsuro Sasada,* Akira Yamada,® and Kyogo Itoh*

'Division of Clinical Research of the Research Center for Innovative Cancer Therapy,
Kurume University School of Medicine, Kurume, fJapan
2Departments of Urology, Kurume University School of Medicine, Kurume, Japan
3Department of Urology, Dokkyo Medical University Koshigaya Hospital, Koshigaya, Japan
*Department of Immunology and Immunotherapy, Kurume University School of Medicine, Kurume, Japan
>Division of Cancer Vaccine of the Research Center for Innovative Cancer Therapy,
Kurume University School of Medicine, Kurume, Japan

BACKGROUND. Docetaxel-based chemotherapy (DBC) showed limited clinical efficacy
for castration-resistant prostate cancer (CRPC) patients. To explore cancer vaccine as a new
treatment modality, we conducted a phase II study of personalized peptide vaccine (PPV) for
DBC-resistant CRPC patients.

METHODS. Twenty DBC-resistant CRPC patients and 22 patients with no prior DBC,
as a control, were treated with PPV using peptides chosen from 31 peptides in patients,
respectively. Cytokines, inflammatory markers, and immune responses were measured
as candidate biomarkers. DBC-resistant CRPC patients without PPV was set as a historical
control for evaluation of clinical benefit of PPV.

RESULTS. Median overall survival (OS) time from the first vaccination was 14.8 months or
not reached in DBC-resistant CRPC patients and patients with no prior DBC (log-rank;
P = 0.07), respectively. Median OS time from the first day of progression disease was 17.8
and 10.5 months in DBC-resistant CRPC patients receiving PPV and those with no PPV
(P = 0.1656), respectively. Elevated IL-6 levels before vaccination was an unfavorable
factor for OS of DBC-resistant CRPC patients (P = 0.0161, hazard ratio (HR): 0.024, 95%
CI1:0.001-0.499) as well as all 42 patients with PPV(P = 0.0011, HR: 0.212, 95% CI:0.068-0.661)
by multivariable analysis.

CONCLUSIONS. Further clinical study of PPV is recommended for DBC-resistant
CRPC patients, because of the safety and possible prolongation of MST. Control of elevated
IL-6 by combined therapy may provide much better clinical outcome. Prostate 72:834-845,
2012. © 2011 Wiley Periodicals, Inc.

KEY WORDS:  personalized peptide vaccine; prostate cancer; docetaxel; overall survival
INTRODUCTION *Correspondence to: Masanori Noguchi, MD, PhD, Department of
Urology and Clinical Research Division of the Research Center
Castration-resistant prostate cancer (CRPC) is the for Innovative Cancer Therapy, Kurume University School of
second-most common cause of cancer-related death Medicine, 67 Asahi-machi, Kurume 830-0011, Japan.
in men in the developed world [1,2]. For patients with E-mail: noguchi@med kurume-u.ac.jp
tastatic prostate cancer, androgen deprivation ther- Received 1 July 2011; Accepted 22 August 2011
metastatic p ’ gen depriva , DOI 10.1002/pros.21485
apy improves symptoms, but patients invariably Published online 19 September 2011 in Wiley Online Library

develop progressive disease (PD). In the 1990s, the US (wileyonlinelibrary.com).

© 2011 Wiley Periodicals, Inc.
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Food and Drug Administration (FDA) approved
mitoxantrone and corticosteroids for use in prostate
cancer after a demonstrated improvement in pallia-
tive benefit over steroids alone [3/4]. In 2004, two
large, randomized, phase III trials with docetaxel-
based chemotherapy (DBC) showed an improvement
in overall survival (OS) as well as patients’ reported
outcomes [5,6]. These studies changed the goal of
treatment in CRPC patients from pure palliation to a
survival benefit and represent a milestone in the treat-
ment of the disease. Although DBC represents the
most active chemotherapy for first-line treatment of
metastatic CRPC, all patients experience disease pro-
gression and the median survival benefit with DBC is
only 2-3 months. Currently, there is no standard
treatment and median OS of second-line approaches
after a therapy with DBC are in the range of 12 months
[7]. Clearly, the prognosis is very poor, and new treat-
ments that might favorably affect survival for CRPC
patients with progression after DBC are obviously
needed.

Prostate cancer arises in a relatively unique organ
and may express a number of antigens against which
an immune response can be generated. Several of
these agents have now demonstrated a significant
survival benefit in randomized controlled clinical tri-
als for CRPC patients, and Sipuleucel-T (Provenge,
Dendreon Corporation, Seattle, WA) which is a fusion
protein between the target antigen [prostatic acid
phosphatase (PAP)] and granulocyte monocyte colo-
ny stimulating factor (GM-CSF), was approved for
CRPC patients by the FDA in 2010. However, the
survival benefit of this immunotherapy for CRPC
patients with progression after DBC has been under
investigation.

Personalized peptide vaccine (PPV) is a multiple
peptide vaccine regimen planned according to the
pre-existing immunity that could prolong OS of
patients with advanced cancer. Under PPV treatment,
each patient was tested for their immunological reac-
tivity to many different peptides capable of inducing
cytotoxic-T-lymphocyte (CTL) responses. The pepti-
des were derived from a number of targets, including
prostate-specific antigen (PSA), PAP, prostate-specific
membrane antigen (PSMA), multidrug resistance pro-
tein, and a variety of other epithelial tumor antigens.
Each patient was immunized with 2—4 peptides on
the basis of the reactivity panel, since immune
responses to individual peptides are usually quite
heterogeneous. The most unique aspect of PPV is the
““personalized’”” selection of antigen peptides ideal for
individual patients in consideration of the pre-exist-
ing host immunity before vaccination. In view of
the heterogeneity and complexity of host immune
responses and/or tumors, this approach seems to be

more rational, rather than vaccination with non-per-
sonalized “universal” tumor antigens. Based on the
current paradigm that the adaptive immune system
composes of limited size and composition, in which
individual cells constantly compete with each other,
“inconvenient”” immune responses induced by non-
personalized antigens that are either non-specific to
tumor cells or ineffective for tumor cell killing may
cause suppression of pre-existing beneficial immuni-
ty, which may lead to poor prognosis in vaccinated
patients. Indeed, in our previous clinical trials with
non-personalized vaccine regimens, some advanced
cancer patients showed a shorter survival than
expected, possibly because of the inhibition of pre-
existing host immunity [8,9]. In contrast, our recent
randomized trials of PPV in consideration of the pre-
existing host immunity in individual patients have
clearly demonstrated clinical benefit to the CRPC
patients [10]. To preliminarily investigate the efficacy
and safety of the PPV in CRPC patients while evaluat-
ing progression status with or without prior DBC,
we prospectively undertook a non-randomized, open-
label phase II trial.

PATIENTS AND METHODS
Eligibility

Patients were eligible for inclusion in the study, if
they had a histological diagnosis of prostate adeno-
carcinoma and PD by clinical, radiological, or PSA-
based criteria, despite adequate medical or surgical
castration therapy with or without prior DBC, and
showed positive humoral responses to at least two of
the 31 different, candidate peptides, determined by
both human leukocyte antigen (HLA)-class IA types
and the titers of IgG against each peptide. Any num-
ber of previous hormonal therapies was allowed.
Patients were required to wait at least 4 weeks for en-
try into the study after the completion of prior chemo-
therapy, radiation therapy, or a change in hormonal
therapy. Anti-androgen therapy was discontinued
for at least 4 weeks before enrollment for patients re-
ceiving flutamide, and 6 weeks for those receiving
bicalutamide. Additional inclusion criteria included
age >20 years; Eastern Cooperative Oncology Group
(ECOG) performance status 0 or 1; positive status
for HLA-A2, -A24, -A3 super type (-A3, -All, -A31,
and -A33) or -A26; life expectancy of at least 12 weeks;
negative status for hepatitis virus B and C; adequate
hematologic, hepatic, and renal function. Exclusion
criteria included pulmonary, cardiac, or other system-
ic diseases; an acute infection; a history of severe
allergic reactions; other inappropriate conditions for
enrollment judged by clinicians.
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The protocol was approved by the Kurume Univer-
sity Ethical Committee, and was registered in UMIN-
CTR (UMINO000003028). After full explanation of
the protocol, written informed consent was obtained
from all patients before enrollment.

Study Design and Treatment

This study was a non-randomized, open-label,
phase II study and the primary and secondary
endpoints were OS, and to evaluate immunological
activity and safety in CRPC patients under treatment
with PPV, respectively. OS was calculated from date
of start of vaccination to any causes of death.

Thirty one peptide candidates were prepared
under conditions of Good Manufacturing Practice
using a Multiple Peptide System (San Diego, CA) and
"American Peptide Company (Vista, CA). The candi-
date peptides consisted of the following 31: SART3
302310, SART3 300317, Lck 246 250, WHSCZ 141949,
UBE2V 43-51s UBE2V 85-93, and HNRPL 140-148 for
patients with HLA-—AZ, SART2 93-101~ SART2 161-169,
Lck 208 216, Lckags-a94, Lk 4g8 497, MRP3 503 517, MRP3
1203-1302, PAP 213921, PSA 245257, PSMA 54 624, EZH2
735-743¢ EGF-R 800~809 and PTH-rP 102-111 for patients
with HLA-A24, SART3 511-5197 SART3 734-742, Lck 90-99,
Lck 449-458, and PAP 248-257 for patients with HLA-A3
super type; SART3 10s-115 for patients with HLA-A24,
-A3 super type or -A26; WHSC2 193111 for HLA-A2,
-A3 super type or -A26; ppMAPKKK 435440 for patients
with HLA-A2 or -A26; HNRPL 551519 for patients
with HLA-A2 or -A26; CypB 129138 for patients with
HLA-A2 or -A3 super type; Lck 425430 for patients
with HLA-A2 or -A3 super type. Original proteins of
the employed peptides, except for Lck and MRP3, are
ubiquitously expressed on various tissues and organs
with preferential expression in malignant cells {11,12].
The Ick is expressed on metastatic cancer cells [13],
although originally identified as a T cell-specific tyro-
sine-kinase. The MRP3 is an ATP-binding cassette
transporter related to multi-drug resistance of cancer
cells [14].

The safety and immunological effects of these
31 peptides had been confirmed in conducted clinical
trials [10,15-22].

The selection of the right peptides for vaccination
to individual patients were based on the results of
HLA typing and peptide-specific IgG titers to each
of the 31 different vaccine candidates as reported pre-
viously [10,15-22]. Selected peptides were mixed with
incomplete Freund’s adjuvant (Montanide ISA-51VG;
Seppic, Paris, France), and a maximum of four pepti-
des of 1.5 ml emulsion each at a dose level of 3 mg/
peptide were injected subcutaneously into the thigh
or armpit area once a week for six times. The
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Montanide ISA51VG was used as an adjuvant in the
current study, since it is the most popular in clinical
use to induce cellular immunity and has been
employed in the majority of peptide vaccine trials in
the world [23].

After the first cycle of six vaccinations of up to
four antigen peptides, the antigen peptides were re-
selected according to the titers of peptide-specific IgG
at every cycle of six vaccinations and administered at
2,3, or 4 week intervals until unacceptable toxicity or
withdrawal of consent.

Assessment of Clinical Activity

A complete survey of medical history, physical ex-
amination, routine laboratory studies, and serum PSA
test were performed prior to treatment, and tests
were repeated at every six vaccinations. To investi-
gate biomarkers for OS, C-reactive protein (CRP),
serum amyroid A (SAA), and interleukin (IL)-6 in
plasma at base line were examined by enzyme-linked
immunosorbent assay (ELISA) using the kits from
R&D systems (Minneapolis, MN), Invitrogen, and
eBioscience (San Diego, CA), respectively. Multi-
plexed bead-based Luminex assays were used to mea-
sure IL-6. Frozen plasma samples were thawed,
diluted, and assayed in duplicate in accordance with
the manufacturer’s instructions. All patients under-
went relevant radiologic studies and bone scans every
6 months. Outcomes were assessed by post-therapy
changes in serum PSA and by computed tomography
(CT) or magnetic resonance imaging (MRI) of measur-
able disease symptoms if present at the baseline. Post-
therapy decreases in PSA level of >50% were defined
as partial responses (PR) and confirmed by two sepa-
rate measurements >4 weeks apart. Post-therapy
decreases of less than 50% or increases of less than
25% from the baseline were interpreted as stable
disease (SD) [24]. For measurable disease symptoms,
Response Evaluation Criteria in Solid Tumors was
used [25]. PD was defined as radiological progression,
or if defined using PSA level alone, three consecutive
increases in PSA level and 125% of the baseline PSA
value. Toxicity was graded according to the National
Cancer Institute Common Terminology Criteria for
Adverse Events version 4.0 NCI-CTC Ver4).

Measurement of Humoraland T-Cell Responses
Specific to the Vaccinated Peptides

The humoral responses specific to the vaccinated
peptides were determined by peptide-specific IgG
levels using a Luminex system (Luminex, Austin,
TX), as reported previously [26]. If the titers of pep-
tide-specific IgG in the post-vaccination plasma were
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more than twofold higher than those in the pre-
vaccination plasma, the changes were considered to
be significant. If a significant increase was observed
in at least one vaccinated peptide, the specific humor-
al response was considered to be augmented.

Although T-cell subsets using flowcytometry was
not analyzed in this study, T-cell responses specific
to the vaccinated peptides were evaluated by INEF-y
ELISPOT using peripheral blood mononuclear cells
(PBMCs), which were separated from peripheral
blood (30 ml) by density gradient centrifugation with
Ficoll-Paque Plus (GE Healthcare; Uppsala, Sweden)
and stored frozen until analysis. After thawing,
PBMCs (2.5 x 10% cells/well) were incubated in
384-well microculture plates IWAKI, Tokyo, Japan)
with 25 ul of medium (OpTmizer™ T Cell Expansion
SEM; Invitrogen, Carlsbad, CA) containing 10% FBC
(MP Biologicals, Solon, OH), IL-2 (20 TU/ml; Serotec,
Oxford, UK), and each peptide (10 uM). Half of the
medium was removed and replaced with new medi-
um containing a corresponding peptide (20 nM) after
culturing for 3 days. After incubating for the follow-
ing 6 days, the cells were harvested and tested for
their ability to produce interferon (IFN)-y in response
to either the corresponding peptides or a negative
control peptide human immunodeficiency virus
(sequences: SLYNTYATL for HLA-A2; RYLRQQLLGI
for HLA-A24; RLRDLLLIVTR for HLA-A3 supertype;
EVIPMFSAL for HLA-A26). Antigen-specific JFN-y
secretion after an 18 hr incubation was determined by
ELISPOT, according to the manufacturer’s instruc-
tions (MBL, Nagoya, Japan). All assays were carried
out in triplicate and analyzed with an ELISPOT read-
er (CTL-ImmunoSpot S5 Series; Cellular Technology
Ltd, Shaker Heights, OH). Antigen-specific T-cell
responses were evaluated by the difference between
the spot numbers in response to the corresponding
peptide and those to the control peptide; differences
of threefold were considered significant. If the spot
numbers in response to the corresponding peptide in
the post-vaccination PBMCs were more than threefold
higher than those in the pre-vaccination PBMCs, the
changes were considered to be significant. If a signifi-
cant increase was observed in at least one vaccinated
peptide, the specific T-cell response was considered
to be augmented.

Statistical Analysis

Demographics were compared between groups
using x test or Fisher’s exact test for categorical vari-
ables and the Student’s t-test for continuous variables.
Probabilities of progression free survival (PFS) and
OS in patients with PPV were estimated from the first
date of peptide vaccination to PD or death using

Kaplan-Meier methods. In comparison of OS between
the patients with PPV with prior DBC and PD
patients as the matched control cohort, OS were esti-
mated from the date of PD after DBC to death in order
to assess uniformly. All analyses are by intent to treat.
Surviving patients were censored at October 7, 2010,
with follow-up of 97% complete. Patients lost to
follow-up are censored at the date last known to be
alive. Cox proportional hazard regression analysis
was used to develop the univariate and multivariate
models describing the association of the independent
variables with OS. Independent variables analyzed
included age, EOCG performance status, lymphocyte
counts, PSA, CRP, SAA, IL-6, prior DBC status, IgG
responses, and T-cell responses. All baseline param-
eters in the models were analyzed as dichotomous
variables using cut-off values. Data were analyzed
using GraphicPad Prism software (GraphPad Soft-
ware, San Diego, CA) and the StatView® program
(SAS Institute Inc., Cary, NC). A two-sided signifi-
cance level of 5% was considered statistically
significant.

RESULTS

Patients’ Characteristics

Between November 2008 and April 2010,
42 patients with CRPC (20 with prior DBC and 22
without prior DBC) were enrolled into this study. All
patients with DBC received 60-75 mg/m® docetaxel
and repeated every 3-4 weeks in combination with
oral prednisone (10 mg/day) or dexamethasone
(2 mg/day). Median cycle of docetaxel was 6.5 and
failed in treatment. Baseline patient characteristics
were well balanced between two study cohorts. No
statistically significant differences existed between
the groups excluding prior DBC. There was no corre-
lation between Gleason score and pre-vaccine PSA
doubling times. Before the enrollment all patients re-
ceived androgen deprivation therapy using luteiniz-
ing hormone-releasing hormone (LH-RH) analogue
(or had previously undergone castration) or anti-an-
drogen as an initial or secondary hormonal therapy.
All patients were eligible and assessable. The control
group at the Dokkyo Medical University Koshigaya
Hospital represented 17 patients initiating DBC be-
tween September 2007 and August 2010. Table I
shows patients’ characteristics of the study and con-
trol group at the Dokkyo Medical University Koshi-
gaya Hospital. The study cohort with prior DBC and
control group were well matched regarding median
age, ECOG performance status, and median cycle
of DBC (6.5 cycles vs. 7 cycles). The study cohort
had a higher level of median PSA levels and higher
metastatic sites than the control group.

The Prostate



