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WHRBREOME (BARZE) : SR E L ENE LY 3 v 7 ERE W -HiE s
DI E AT > 7=, MEWNE (EC) ~—H—DCD31Yeta % H\ T, A20~ 7 ADfEE M &
HENRLOND Z L ZER L=, MACS% H\\CCD31HLAIZ X HECD /B4 i A 1= 28 +43 72EC
WL o Tz, ZO72HA205HE~D GFPIE {5 18 AA20MIE & VERL L. A208E5H/LGR D &
GFPIEMEy M % Y —T ¢ 7 L, Z O BERIE L 0 EBECO 3Bl 2 A T\ 5, 72 EECH
HGE &2 i A 5 72 0 . MR IE L& (s 1 C & % teromerase reverse transcriptase (TERT : 2909-6362
) BETeRy X —EERR LT-, SH%A200E ML 2y DECAHY B2 D . TERTE &+ & 8 A
L CHl i AR EAL « HEFH 2 R 7x . JESSECH K OHSPT0D R & Gl L CTW\WbH, ZZ T, B
IR\ 31T 5 A M 72 S M A N R FUR DR A 32720, &~ OBAIIGIEL T, JELE A
AP BT 3 D POEMSHE it D N7 MplasmacytomalZ B L C ., S e Yeta 2 C I #i A=K+ DVEGF
RIGFOREBMNTTHE L TV D & W) AERIERN GO, & 6 IZBMCEE O btidiotypebLii
23, CDCIZ X BigiseE 2 L CBHIFRIE S O i NERBE O & B AE BN o mlREME &2 7~ L 7=,
PLEOFIEDG | BHIFUIESECH ROHSP, HlidiotypeflihE D =— 7 e EF —7I|Z
XU EEENR R & LT iREOT 7 a—FNaRE L iR o Tz,

WFFEREDOBEE (3FE) : In this study, we tried induction of the anti-leukemia immunity by using heat
shock protein (HSP) targeted to both tumor and tumor angiogenesis. We demonstrated the presence of
tumor angiogenesis in the A20-bearing mouse by endothelium cell (EC)-marker CD31 immunostaining.
It was difficult to obtain the enough amount of EC by MACS with anti-CD31 antibody (Ab). We
therefore originated GFP transduced A20-cells, and then GFP-negative fraction was sorted from
A20-tumor tissue. Now we tried to separate the A20-tumor-associated EC (A20-EC) by using sorted
GFP-negative fraction. To increase the number of EC, a vector containing immortalizing gene
teromerase reverse transcriptase (TERT) was constructed. After successful A20-EC separation,
transduction of TERT gene to A20-ESs and expansion of them will be performed, and then purification
of A20-EC-derived HSP will be planed. To obtain the useful information of tumor endotherial antigen in
the B-cell neoplasms, the specimen of solitary plasmacytoma in POEMS syndrome, which is known as
one of the angiogenic B-cell neoplasms, was immunostained with angiogenic factors, and we
demonstrated that the expression levels of VEGF and IGF were very high in the tumor. In addition, we
showed the possibility that anti-idiotype Ab of mouse B-cell neoplasm may inhibit the angiogenesis in
the microenvironment of the B-cell tumor through humoral immunity by the CDC. These findings
enable the approach by novel immunotherapy against tumor ECs with unique motifs, such as HSPs
derived from B-cell neoplasm associated ECs or anti-idiotype Ab.
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BEFR D4R - IE - WRLRERRES:  MIRNEE
F—U— R EEMENE, B\ a7 HEE (HSP), VEGF, FLifr i 5 a8k

ARASFE L, IGF
1. WFZRBHtG YA DR

WEIMARIEL X 5F /2 7 v —F APk
(MoAb) 24y FHE SR D F LI L 0 MY
VoSfE (ML) MR RENE Bl (ML) 4%
—HOEBTIEITRIZEELZLOD, BEfF
TR HR UM O BEVE M 1 i 2 A 5 FRE 1K
SRIFAE L, T DT & L CHREBENIG &
NTnb, P THWIL, BCR/ABLED T F R
T 7 FRER, EERRAE AR T 5T
VaNy RELUTERMIE (dendritic
cell: DO)MALEREINTEY ., JUET T
K& DO L DHlaRE s UL THERRS
AN & Tnd, L L7eh Hiiie el g
R LIIEZT. TOERE LT, #ENX A
B G, B EDOMHC class—1
(class—1) 3 FDIEBURT - WHRIZ L D0 5%E
[EEERe, I TAIIIC X 5, IEIEZE IR
AR 72 Thl S OWHIBZE T 6 b, 209
BHThl SSOBEEK & LT, Fx 3 a v
7 & M (heat shock protein: HSP) 2B L
T& 7=, HSPIX, NEEMAAN CERELAR T
JREFREA L TWDONEET, DOICEY A E
. BUROTHIRE~DFERIZ X 0 JEE R
HEpakEEPETHING (CTL) 2 {8 & 3 5Thl K
JIEOTEMALZE 75 L, FEEiE#T 5 Z &2
Mo TEY ., PURSTF KOFRE 7 < fufk
BB ITZ DR E NS5 (Srivastava, et
al. Nat Rev Immunol. 2002), FkxiXx. HIn

IR~ O AT D E L R IE SR OHSPT0 <2,

HSP70 L DCOGERGaEEN . MHC class—{KAEME
WCRFRACTLZFE L, ~ v A HimEE 2z

BR#GTAHZ LA LMNZLT- (SatoK, et al.

Blood. 2001; IuchiY, Sato K, et al. Int J
Hematol. 2006), class—I{R{FIED S HE
AR L L2 OREFRIEIL. 2O
KT+ THRAE D500 [BIEERAE 1 6F L CIXgs AL
LB, ZOROBIZ XV AT A
ROITIE L 251X TH D, —FH., B
HE RIS MAEHT A OB I R 2
RAENORF SN TS, ITFE, EWNK
HAFE K F T & 5 VEGF-ADMoAbAS . 5 44 5
EFHTEIC X0 SRR O B fFIE R AT
5922 L2384 (Hurvitz H et al. N Eng
J Med. 2004) ShTW5, —F, LR
RAE (M) AR E M & 96 &7 5 iE g
JEEEIZ BV T, TSR 31T 2 & 4
LTk E OENRE S (Rave HD et al.
Histol Histopatholol. 2004). ¥ VU K=o
N5 0D 1. 8T AR PR A D B R A R 8 52
AES VTV D, BEEIME N MiE (BC) 1di&

GRIICEELTED, class—1&2 &GO 7=HUR
REPEZ DI WREEETH, 2bHD
R LY, EEECOBEIFRI ST ThH D
VEGFR1, 2 %4480 L LB mEHEY 7
FUH BRI TWAEN, —J7 Tl JEEH
Fa B ARIZIZCTLAN G E C & 2wy, [EE e JE
RO O EIEFE (diffusion) (2
IZCTLZ & BN WD RS b FET D,
o T, ZORMBEREMR I X<, Fx DBEHF
HTOHSPT0 % VN T2 S ik & fE s i A % A%
M & LI iREOmMAe 2Ed 5, 37720
B IEEHI R B SHSP & S I E HUR A~ 7 F R
AN VA UT2DCE VT, #FRED
RS I SR O TR IRIE OB = BT,
HEECIS A A= i /87 & RIS Al 2 45 1A & LT
FIERE O 1370 < HHAR M AR RS
R & T HER DS A O HEFHNERIEIC 2 D &5
Z B,

2. WEDBEH

PR - HEVRMEGS Mas B okt LC, R R
PUR 2 85/ & U 72 BEHHE e (DC) 5 14 23 D
ZWOTA LW, Z ORI 7R
DEIEFE ARV, Zo—RE L TESMED
MHC class—143 TS HUR OVE K72 AR
DI BT E A 3 5 B, 2 DF R
DFRPBE T D, —F., EiMEEE % 1)
B & T D AT AR 351 D BE IS i & B
A OFEBEMER A S, TS ML E R R AR
HRESNTWD, HEELITAIFE~ T A
IZXFLTE 2 v 7 A (HSP) HARSPDC &
DOPFRIZ LD A MR R R AIE 2 G D%
RICHET DB R IBEEZRER TH
% (Tuchi Y, Sato K et al. Int J Hematol,
2006) 23, ZOXMBHEANAIGH., R - LK
L. ESMESUR GAER & L ko it
IRV kOB ERIEDT R RE B s
_j—

BRI X, BEEME A MR~ » A2k LT
1ML B 3 HSP & JEigss A B 7" K % F)
U=, i 72 bt B s 20 3 2 38 < JEmiE o
B Z A LT 5,

3. WHE D Hik

1) @ EER

10 JEER O HEYE BALB/c < 7 A (Chales River
Japan) &, 12 B[] light/dark cycle,
22°CTHH, vUAEHEZ T~ A
NIEE M TH D A20 2 1 X 10885 L,



4 BB A I LT,

2) MRk

JEIEAEAR 1L 4% 8T 7+ L AT VT RET
IZHESAE E CTREE LT 7 ¢ i, fRkY)
FZ1ERK L hematoxylin and eosin (HE) vt
EITWVRME L7z, £/, mEOE, mE~D
FUR DR Folk &2 2 5 12 8, CD31 DHUA % 5
LS Rk e e 21T > 720 TN T O FERITE
JNER KL IR A BT A AHEVT
>77,

2) MACS (T X 2 Ifn 58 PN Rz Al o> HY

~ U AR ISR Z AT 72 B A4 Lk
U TNVEVETHIREL, 7 VX —EE
L 7o, Saf ket G L7-Bi~ v & CD31
Z v MBS/ 7 u—F bR E IR,
$17 » k MACS MicroBeads HiiKATF~ L L,
PN RZ M 22 45 Bl U 72, MACS T D43 B I3 2% m14 T
ST, Sy L T A RE LA N I S PN R R B
H > h-2 (5% FBS) (EGM™2-MV BulletKit")
(TAKARA bio) Zfifif LE:ZE L7=,

3) MACS IZ K& 2 EEHI A LIS O 4y B

~ AR I AT SR Ly
TNV E WL 7 V2 —ZB LT,
A20 AR Z BRI RE & T D PTB220 ik 2 f
AL EE2) LREDOFIET, HEMRE: S
AL L, MACSIZ XV B L7, S O ICEEH
fa & F LI ORI A T o B RE g LT,
BHHIRR I RPMI THE# L, UL/ i
BN LS 2~ b -2 (5% FBS) (EGM*—2-MV
BulletKit®) (TAKARA bio) TE:FE L7,

4) A20 HRLZ GFP @ F ~ L

GFP &faFHADIZHD L F a7 A )L A &E
%, GP2-293 MIfEIZ EFECIERL L7=
pLVX-AcGFP-N1 & pVSV-GZ h T AT = 7 ¥
3 v (lipofectoamine 2000) L7-, —i@E
DBIGTHRITE > TEX 2T A VA% A20 #l
JER B, 1-5%REDEKRETH 513,
B FEANTEDZ L AR LT, T0%
HAA| (puromycin) iIZCTEL 7 v a v &fTo
77o FEIL 4%XF 7 4V AT IVT b RTH
TE fh B BRI S IS CHREY LT, flia % B Pty
LT singlecell HEDE /) 7 a—F )7
A 100 fEHEH, Western blotting 12T
GFP & HL & Famt L 5 1 o i 38 B A AR 2 38 4R
L., vUA~OBEMRE LTHEH L,
5) U ABMEED cell sorting

GFP TZ7~UL L7= A20 Ml % ~ o AR T
~EE R A BRI, 1) (CREVIEBERGR
PEREL, (kAR BV E TR, T
A VHZ—%Z@ LT-, Cell sorter |Z T GFP &
IR LIAN B LB AR LT,

6) ~ 7 ABMaEEICE TS X0 EHZ
MEZ IS N TUR OB R E1F 572D, 15
MAEEARBE L TH STV 5 POEMS JE
fEREEE OINSIME plasmacytoma (2B LT,
M58 5 A K1 T & % VEGF 3 L OV IGF-1 D4
PEett 2 il T, TEEERRIE 4% 7 1

ATNT e RCTEE LT 7 ¢ el ik
G 2 ERL LT=, D% 4°C T overnight
L VEGF T & (clone JHI21; 1:500
dilution; Upstate Biotechnology, Lake
Placid, NY). % L <X IGF-1 Hif&k (rabbit
antiserum; 1:100 dilution;
Immunological and Biochemical
Testsystems GmbH, Reutlingen, Germany)
Z NN L AR Gt 2 AT o T2,
7)  A20-idiotype peptideZ W 7-HiifL &
BAEVER ORET :A20 #iE H >k OHSPT0 A B
¥ (Sato K, et al. Blood. 2001) »Z &<
YER% L. Balb/c~ 7 AIZ 4 [Bl%hE L 3%
\ZIMYE A 15372, A20 ZFERYARL & L, A20-1P
(DYWGQGTEL) % L < I&control peptide
(F1lu-HA:TYSTVASSL) T 3 O 4y RiiL¥ L 7=
FEYL L7z B~ AL, 7 VA4
LBl 37°C, 4 55MiIREG LT,
Z D% OCDCIEMEIL b U N 7 v — Dl
BviABzzEFHAL T, LTOXEHWTE
A = (CDCTE M) 2 i L7z,
% cell lysis = 100 x dead cells / (alive
cells + dead cells)

4. HERE

1) A20 HEfEREHERESHARE C oI E N O
A DR

R & HERTE E L oS R R 21T -
=& 2 A, BRIV THEE O JEL D
PR 7288 D S 03 7045 LT D & R
L

72, (Fig.1)

2) A20 HHRREHEEESREAR 2> & O I & N K2
HfE D oy B A

Anti mouse CD31 ¥ v hE ./ 7 a—F )L
RIZ XD MACS Z A UAlAG & 40 Bl L 7=, %
/NI N R RS S > -2 (5% FBS)
(EGM*~2-MV BulletKit®) (TAKARA bio) T
RERBBIER LT A, 50%LL EOEIET
FHEEIE O ML N FZ TR WIARRE 2N RAE L C
WA Z & EfER LT, Westernblotting 7>
5 B220 [0 IBE 5 < A20 Ml 23 RAE L C
WAHZ ENREZ LN, ZOMIAREZF O
MACS T 737 T CD31 Bot i & 43 Bl L 7228
SEMEE T T & M IEEAN & JRAE LTV
HT EERMER LI LLEL Y CD31 &Y i
BENERR A IS 5 Z EFEE L v B
SN o7,

3) MACS 2 X 2 EE A LISk 0 4y

A20 FE A AR R RIS &9 2 H1B220 Bt
A2 L, A20 Flia LIS OMIRRE &y B
T DO LR 2) & RIERIC IR & £
U, MACS [ZEk[ml 5 &1, Weag L7eu il
Fa o> A% BRE LIS2E L7-, A3, A20 fifx
PHSERRTHZEITTE o T,
455)M0%H%%(twy~&~%ﬁ
i



A20 MIfRIC L b e A LV A ZAE ] L GFP RE
EOBIEFHEAZ L, GFP 5B Z &
L7 kL7, (Fig2a, 2b) BifEk/L Y/ —X
— % T, GFP FEA MR LIS 2 B B L35 2%
T Th D,

6) POEMSHEAZRED NN MEplasmacytomalZ B
LT, BREMAEH AR T2 7o ge
Tk TR AR PN O VEGF L TGF 0D J& HiL2) M i
HDTILHELTNDHZ L &R L (Fig3a,
3b) #45 L7= (Development of POEMS
syndrome after an initial manifestation of
solitary plasmacytoma. Shindo M, Sato

K, Ikuta K, et al. Int J Hematol. 2011 May 7.
[Epub ahead of print]) ., ZO&EE S &I,
BUEVEGFRLIGFH LA 2 W T~ 7 ABHilg
JREIZE\Z 36 U 2 I8 PR 2 53 i 6 e L
TW5,

7B K<~ v A EBE N EGHE ~ o fE
B sl L, B L 7ECE K&
W55 7= O BE#R  (Murasawa Sfti544
.Constitutive human telomerase reverse
transcriptase expression enhances regenerative
properties of endothelial progenitor cells.
Circulation. 2002; 106: 1133-1139.) ® = & <
. teromerase reverse transcriptaseif{s -

(hTERT : 2909-6362) #&ie/ 7 AI K
Ry B —EVERK L, PCREMIAT L. HADN
v REHER LT (Fig 4a, 4b),

A0S 4 7> DECTH D A%, Bilg A
TiX., MACSZ W T o, CD3LHLIK%Z A
U/~ positive selection, B L < I,
B220F1{& & U 7= #lnegative
selectiond H i, E C D45 72 B M
T& 9., GFPE/ s 1E A DA20/f iz 2 H
W Tcell sorteriZ Tnegative
selectionlZ X A ECD 4y Bt 2 38 A T W\
Do ZORBENRKYTIVIX, hTERTA
Bia 8 AL CHMRAIE - #H5H %2R
I, NESEECH Sk OHSPTO A K5 Hl-9- 2 = &
ZEE L Tk 0, BIEEOMESE~DE
A& B TND,

7) 5T, A20 M@ Didiotypell & E i
DRFRPURD, EEREZFHE L. A20 1
i~ U A DIEG A Mg/ N D721 T <
VEGF DFEEL 2K T S RGN BR B D
angiogenesisZ i35 &) N/ X
7~ (Palmieri C, et al. Blood.
2010;116:226-38.) . Frexix. T TITA20
I 3EHSP70 (A20-HSP) D~ v A ~DH|c
£V, HiA20-idiotype peptide (A20-IP)
PUADNEEA SN, £ DOHURIZCDCIT X 5 A20
AR EIEEAE S Z L 2WmE (Jimbo J,
Sato K, Tkuta K et al. Cancer Sci.
2008;99: 1427-34.) L7=. ZDA20-IPIZ &
% A20-HSPHu &~ o7 A LI D RTALERIZ L 0
CDCTEMEN B Z BT D0 E 9 i1z &

Z A, control peptide Clda< W EZ =T
7o =8 A20-TPODRTALE Tl BRI
PEIZCDCTE DML ICAR T L7z, (Fig. 5)
Z O Z &L BfaES Rk OftiRidiotype
PUAD, CDCIZ L DM E ey % 4t L C BAfa
HEEI5E DU NEREE D LA T AR A I & 2 W]
REMEZ R LTHY, BREWNVARTH D,
PLEo X 51z, JEEECHEDHUSPSS, Bl
JofEE RS OFtidiotypediff/e F D2 =—

JIEF—T7HHNDZ kD, JEGL
BN 2R & LT R E A~ T 7
O —FNARE L R o 2721 Tl AR
TEWEEDNHENE STV WA TER B

POEMSHEBERE DA H 22180 E D BFR 2o 72
MBLDEEZ D,

Control
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