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BHAEGUR PBF 2120 & LB RIERE ISR 27 F RU 7 F LS TR AR 21T -
7-. HLA-A24 #5M: PBF X7 F K% 5 #iZ, HLA-A2 fadit PBF X795 R % 242, 58
a7V aNy eI L7-. HLA-A24 SEB 0 2 i3 X O HLA-A2 SEF] 0 1 i
T, XTF RU T FUBERKICTT RN CTL OB bz, BRI IZWT
H PD Thoto. SRS ODIIEMZERTXTF KU F O ENRERIEL, RS
II ARRRBREF B O HAZ L 9%

Tz, BAIIEZEIZE T 2N HLA/X 7' F RESEROSFEN MR - €% B LT, §H
fEHUR PBF 2 €7 /L& L C HLA/X7' T REAKRFEROPUEA(T T = 7 v b —7HR)DIE
WAL T-. b P ARMMEEER S FHHREWD RNA LY scFv 77—V F 4 AT VLA TA4 T 5
VAERER L, RIZscFy 2388357477 77—V LHUR (HLA-A2/PBF 75 K) ©
R T E4To7=. = 7 D%, scFv 77— 94 7 u—2 % ELISA CAZ UV —=7L
T HLA-A2/PBF X7 F Rl T 5170 —2%RELEZ. 20 scFv Z7ue—r%tEe b IgGl
B 7% A 7 (scFv-hIgGDIZ A L7z, scFv-hIgGl 137" F K%L A L1z T2 #iln%z FACS
AT CRBFk L, TRl 77 AE BN T 10e-9IM A — X —DWBFEEZ R LT, 2O
FF 2T b—THRIE, EEMEERO HLAp 2425 ETCE%EHEEZLNT-.
FLEINOOMAFTTF 2702 h—7PiEE%ET 5 AT CTL OBRIZ 2Rl dEE %
Hbhb.

WP S OMEEE (30) : We performed phase I clinical peptide vaccination trial for patient
with osteosarcoma. We used HLA-A24 or HLA-A2-restricted PBF-derived peptides as the
vaccines with incomplete Freund' adjuvant. The peptide-specific CTL responses were
observed in two HLA-A24+ and one HLA-A2+ patients. After the confirmation of safety and
immunogenicity of the peptide vaccines, we will plan phase II trial as adjuvant therapy
after operative resection combined with post-operative chemotherapy.

In addition, we generated artificial antibody against HLA/peptide complex recognized
by CTL (natural epitope antibody). scFv phage display library was constructed from
RNA derived from human naive PBMC and tonsiles, followed by biopanning using
HLA-A2/PBF peptide complex. After panning, one scFv clone was obtained and
converted into hIgG1 subtype (scFv-hIgG1). The scFv-hIgG1 recognized peptide-pulsed
T2 cells by FACS and showed high affinity by SPR analysis. This natural epitope
antibody might be useful for the detection of HLA/peptide complex on tumor cells and
for the development of genetically engineered CTLs expressing natural epitope
antibody for adoptive cell therapy.
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1. BRSO 5

BREICARR SN DB EEER LT
BARTHY, B LUWREENHRI KD LI
TW5., BAITBREFIRAEN & LT
FREVIF 2B LR EIT> TX
2. ETEAEMEEEBERCIL 7 u—2%
BISLL, cDNA A4 77 VR a—=7
FEIZ L0 R T TOB AEFR PBF %
[A]7€ L 7= (Tsukahara et al. Cancer Res 2004).
PBF (X Zn finger domain % - >#is G FH ik 1
ThV, FEBEHA Scythe/BAT3 L L2 H WE
MO 7 R — 2Z2HE L TWD
(Tsukahara et al. Cancer Sci 2009). PBF mRNA
DI BT BEEBAED 80% TH . Hh, ERFR
FECTH 0% BN A ST, I FHEA
fE T 7 ¢ AR I2E17 5 PBF OFEHL
T RE YL TR L7 & 2 5, PBEEHITN
80% CTHRELINH, Hii=. E7= PBF Bt E A
JEEE O T4, PBF ZHERFICHXTHE
\Z AR B T& o 7= (Tsukahara et al. Cancer Sci
2008). UL EX Y, PBF (X TH AR EAESRE
WZBITDIREEN L7085 B 2T
% Z THex X HLA-A24 } O HLA-A2 $oRiE
PBF ~7'F RO—IRMEELHE L, ZThboo
~7F F(PBF A24.2, PBF A2 )% 5 H A
MR DO RPEISE Z i IS LT, = DRk
B, BERMIMIZEHITS PBF A242 BI O
PBFA22 X7 F NEF ARG EMNET U o8
BR(CTL)DFFHEHEIE 1 F N E N 3x10-6,
2x10-6 THHoT=. ZHIEFREN2 AT ) —~
P MAGE3.Al FF509 CTL O fF7E M E
(10-7 L) E R TRZEOERTH -T2, £
L C HLA-A24/PBF A242 K% (NHLA-A2/PBF
A22 RXTFRT N T ~v—FRR CTL 7 v —
VAR VERL L CE OREEE & AT L 72 (Tsukahara
et al. Cancer Sci 2008, J Transl Med 2009).

2. WHFEDHP
(1) BWEHUR PBF Z1E09 L LoD 7 F
SRIENT 2 B S PR 0D S S )

FROWEY RESE X T, RFETITE
WIESTR PBF 2R & Loy 7 F ick
% H BB OPEISE AT L, TG 5H
Ol A HE5 7. KFEMBEHbEmEE RSO
AFDO Y &, HLA-A2 f Mt & 7213 HLA-A24
FH M PBF X7'F K& HW - HRABESIZ
BT DEY 7 F EEOE 1 KRR %
Bl %4 L 7= (Clinical trial registration:
UMINO000001632, UMIN000001633).= > R
A2 MIZEEOMERTH DM, FIKRFIZRO
7 bk a— W AER O - I EE RIS
F 25U 7 F KR CTL OIFAEMEE & ke
ZEHOMNITS.

2) Z7 =T A AT VAHETATTY
Z W T s FELRBUR O B3
—F, U7 F URECRB O TEREORE
HBENE E 72D, Fa I E TITHRNE
RT 7 4 AU RICBIT S HLA class 14
FORBAEMT L, T I FUBFITBNT
HLA class I 73 T DFBEMNMET LTV 5 & T4
NEBICARRTHLZLERWELTEY
(Tsukahara et al. Cancer Sci 2006), 15 =5
x93 2B W IE O HUR IR R EE O B EME N RIE
ENTWD., L UEY 7 T UAZN0 T Th
% HLA class 1437 & PBE ~<X7F ROELE
ZOLODFBEEFFRGICFE M Z &1
HLA classl FiATIIARBETHD. £Z T
Fex IZBERRE L TWASE FHKE Variable
fragment single chain(scFv)”7 7 — Y7 4 A7
LAHERT A7 F Ik A5 HLA class 1 +
PBF Hii <7 F NSRS TUR DR N %
A D, £ L THEZICHIT 5 HLA/PBF X7
F NEAEROFBENT 2 LT, WY 7T K
BB 2 g 0 fh 5 RS & B 5 5 .
FEAFURIZT B N — AR E
PET U 2 2RER(CTL) D T HIMAS: AR (TCR) DR
PRERAL BRI D T MRS A REBHUA
(TCR-like antibody) & A 72§ Z &N TX 5. £
O 7= % TCR-like antibody % il # D # & HHL7x



R THROPUREIERRIZ, bk
KIEIM HEERICE G T EAT D Z & THR
DT =7 Z—HOBRARIZORIFT TV,

3. WrgEo ik
(1) "BEPMESUE PBF 28R L L2y 7 F
URIENT X2 B HCGER PR I 0D HE B I 4

B AIEUR PBF 24519 & L7z HLA-A24 %5
K OHLA-A2 e T F N Y 7 F ik
DGR A EhE L, ek & RRP -
PR EREIT S, TV 2Ny MRS
LoaA Ly TV a2y MIFABIOA
A—TxznaraZfng. KEGHEZESESD
R E T, REBRZBRLA U7c. ERIRARm I
RECIST FEHEIZ L » CTHIET D, & FM%)
FiX, in vitro HUF R Mixed
Lymphocyte-Peptide Culture; MLPC) % {JfH L
727 b T~ —Yfa & ELISPOT %\ 5
HLA-A24 9 5], HLA-A2 12 il BEFE T R
— % H¥57.

Q) 77—V F 4 A VLATAT T EH
W72 T RIS R AARSED TR (TCR-like
antibody) 7 BH 7§

OF A =7 P —HRRBMEL scFy 77—
TAAT VA TAT T Y OREE
WHAMZESD DD, B M FA—T K
—HRDTIAT TV EWEST D, ZDIFAT
7 V13dH 6 HHURE RS AT KHE AT RE
T, YUV AHRKE /7 v —F bR & RS
LB LB R 2 LI VRN TS
. BERH 31 ANORMIM LR Z UL L,
total RNA Z i3 5. 245 KV oilgodT #
7 5% VT mRNA ZFERLL, 1gM Rr 217 4
VA7 T A ~—% W ThUkRRD
Ist-strand cDNA & 5T 5. A28 fE ok B 6
(Variable region of heavy chain;VH)I5 J OVA[ 28
PRSI BH (Variable region of light chain; VL)4F
B 774 ~—ky b (G55 4F) ZH0
72 PCRIZ XY VH, VL S A IR T 5. Zh
o @ PCR W fy % 42 TIAZ L 72 gel extraction
AT TR 2 5 L 72 PCR ZE#) @ 1/10
%7 71— k& LT Secondary PCR {Z L Y
I BREE R RFREAL 2 AT 5. i FREZ R LB
ZLizDblZ, T 34 2 pModl(Pansri
et al. BMC Biotechnol 2009) & ¥ 24%8 L 7=
phagemid vector {Z VL, VH DJHEIZ 7 @ —="
79%5. VHE VLD a—=7%4 FD
fillZ i Likner peptide (Gly4Ser) 3 & 67U
DIFAT S, VH,VL Z)b— 7 DA AE D
B ZTEF1 4 {8 sublibrary 25 L C
KRIGHEIZ /W&@stmMy%tDum7
I n—rEEAT 55 X108 DT A —
7T RI—MmKDscFy 77—V T 4 AT LA
TAT TV EMETDH. ok, Zhbo¥hik

I% McCafferty > D& ZEEHE LT-HDT
& % (Schofield et al. BMC Genome Biology,
2007).
WERLIZT7A T T VI~ INR—T 57—
CHBYT S 2 L TT 7 — Y G EAICHUA
WA scFv #1881 5 7 7 —UHRESED 2
kb*(%é

5P HLA/R T F REAK scFy O fF 1
ﬁ%ﬂBA]%Q FKHTS T AE BT
fiERT3 5.

D E S
(1) B HWEHUF PBF(papillomavirus binding
factor) 12/ & L 7= HLA-A24 5 X OVHLA-A2
itk E WEEF KT 2T F KU T F
% 1 ARBEPRRBR 21T - 72. HLA-A24 Bt
5 Bl(~<7F K Img+IFA 3 fl, ~FF K
10mg+IFA 2 fi)HLA-A2 Bt g 2 1] (7
F R Img+IFA) (V7 F U EEfiE1To 7. i
Xy PD Th o723, HLA-A2 Btk
O 1FNEY 7 F oI XV KM
5T F R CTL OEIN2Y ELISPOT T

bz, ZOREFNIRTF FU I F D
Rk L TR0, BE 10 207 2k L

TEGFERTHD. XTF KUY F o 60
BAZHIBR U 72 SRR BT X CDS Bat: T
OIRTENZRD BTz, £ IEEARR TR
YU PBF 985514, HLA class T 4y F- iR 2=
L7-.

(2)77—=YF 4 A7 LA scFv ALFLiRT
A 7TV EREL, CTL OEH L 22 HHE
PUE PBF ~X7'F K & HLA class 1 53 +DOBA
MK%CF#/E%E@ \—nun&j—éﬂ—%ﬂ- 2= il
THURZBISL L=, WIZ, scFv 7 o —#]
Z2ffido e I IgG (T8 L 7= #1scFv-hIgG1

Z437-. #1scFv-higGl HiiRIxAaEm Lo
HLA-A2 IZH#7R &35 PBF A22 X7 F R %5

BRI L, FACS THHARETH 7z,

F72#lscFv-hlgGl #7 F I ~—fkT+ 52 & T
FACS fRATICZIIT HRERA S 7 L & HE5R S
B Z LR TE . #1scFv-hIigGl OFEEBIFn
P& el 7 7 AT IR CRE L7, BT
ROBFMEZ 7T KD i 10e-OM L)L T
Hoto. [EREORRM 2R T iz B AR L
o B MEBRTKIC 10e-5M LL &
WESINTEY, KUEOFURE AN XD
TEWERXD-7Z., ZONLTHIKIZLY,
BREOMFE FICERENLEXTF R
L HLA class I (A2 7 L)L) OBE AR Z E R
HTEAARENRNHD. £ scFv LD
chimeric antigenic receptor & {x 7~ Z 5 L, Bl
FEY U RER~NSEAL TS, 2D DWFFERK
BN LW T =7 X —HDOBH3E IR
DD AREMER H 5.
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