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W R OBFEE (J530) :  Since dendritic cells are potent antigen-presenting cells that can
efficiently activate antigen-specific cytotoxic T cells, they are promising for application to
cancer therapy. However, the method to efficiently expand dendritic cells has remained to
be established. In this study, an artificial cytokine receptor recognizing antigen quite
different from natural cytokines or growth factors was expressed in a hematopoietic stem
cell, which is a source of dendritic cells. Consequently, we successfully demonstrated the
expansion of hematopoietic stem cells via antigen-induced activation of the artificial
cytokine receptor.

AR ERA
(EHHAL : 1)
[ERES TN MEESET & &t
2006 4 & 12, 600, 000 3, 780, 000 16, 380, 000
2007 4 9, 600, 000 2, 880, 000 12, 480, 000
2008 4 8, 000, 000 2, 400, 000 10, 400, 000
2009 4 8, 000, 000 2, 400, 000 10, 400, 000
FHE
&t 38, 200, 000 11, 460, 000 49, 660, 000

WEFEsrEr © Mifle T
BIFEOSE - MiH . TavXT% | AYiRE - M7 rkER
F—U—F: Huk ZEE, GIATEG, EIEE, 7T VRE DATRR

1. WHEBAR LM DT 5 JKEINDOIRNT CREFENTE 52 LN

BRI 2 TN T2 S BRI, ol R D i FAEN TV D, BHRHIIEI B 00 & ATk
D Be g T & S IR AR O HR TR R 2 F) HMIA T 5 CD34 BHHEAERIZ ok L. AR7E
L7ZbD T, OFiELYEWERR D72 < RAE~ &b L TORIUR 2 I 1A A T



PR L, BRI & 72D, WE- T, H
DEFET v 2L LTIV BERAND
CD34 FoPEMAE 2 BR B L CHEtE L, S4B I
U CRABRMI I b S TH U PR %
BVAFHE RIS, BERRNICETZ L

MWEZHLND,

ZOTaEAOHR T, CD34 Bt
MEIZBE L Cik, BUIR CIEIARFE 0 2 ali s Lnzs
ﬁ%ﬂfw&w BEfE o ik & LTiX, Fit3
U 77> R(FL). @5fifdAF(SCF), & m kR
T F 2 (TPO)., A v % —u A ¥ 6 (IL-6), IL-3
LA TR L7255 T o CD34 [
PEAIE O BIE A HRE SN TV DA, $or AR
JE DR EAE - ROEHERFOIRETH Y | R
IACHERFSI I & DR E R TE T, [FAIF
B bAELTLE D ZEDRMERTH D,
Wes T, REROZREIKEZD ) Y REEM
T-5 Z & T O MR R A o0 B R 1 TR R AR
WhdHEZEZBND,

2. WHEOHEHM

SR OGN e e ¢ 1 NG LS DA ST AN
YA DA ROBETEK A LT B D Ht
FITNE LTy 7P Vv 2 nET 5 AT
SRR ERBLSE, b a2 x TR EHERT
HERE 7 R R IR HIMZER TE DR
TLAEREETHZEEHNE L,

3. WFgED ik
(DF A T ZREO G HEGE & K558 Al b Bk
Ba/F3 % JH\ - M BE AT

F9°. BRRATEHIAL & LT, & ToimEko
JRCH 2 & Mmupiin 2 &0, & eiiaco
BRI R ENTWAZAEKRE LT c-mpl
Flhidckitzor =7V 7L ANLZR
RAREEE LTz, BARAIITIL, c-mpl ¥ 7213 c-kit
DR KA A v E2HL7 VA L&A (FL)—
AEPUR(SCF) E = U 2R F U R
D2 RAA U TEHLIZF AT ZFMAR(S-mpl
FE SkinEEE LK 1), 90,
L7eX A TR ENPITH D FL FEik
BSA(BSA-FL)IZIGE L CHIGH > 7 F L & AR
ETEL0EIDERGET 72012, IL-3 K
171 pro-B ffiEkk Ba/F3 & W CHEBRAZIT -

‘ ‘ BSA-FL
ScFv

_O Q 5;;; EpoRD2
E c-kit c-mpl
\ \

S-kit S-mpl
chimera chimera

B 1 FASZRGEORXER

Too L hBED 4 IVART X —|ZF A TZRIK
BB IOEEFEAMEO~——¢&
L CHk e E B'H EGFP EAs 7 2 /A T
Ba/F3 il E AL, IL-3 Z2FBRELHFTH
% BSA-FL %N L 7-Es CRE L, H5E4
LA, 557 )S BSA-FL &
%rm THEGEG A 2 L AWEEE T v A T
n»u 1/711_0

Q) F A T Z BRI L D&M in vitro
HAE & B REfEAT (X 2)

X A 72K S-mpl & S-kit Z i fi AL
AL, PURTH S BSA-FL 2N 52 &

T ML 2 IR T E S0 E D) DB RGE

L7z, C57BL/6] = 7 Z DN & CD34-KSL
&R (CD34°¢-Kit'Sca-1"Lin™ : Lin 1Z4y
{bHiRENE) 27 e —H% A h A—%—"ToH
L7-. ZAUZ EGFP OAEFRIT L1207 1
7 ay ba— (IG), £721% EGFP & ¥ X

T ZRIR S-mpl, S-kit ZLFEHIFTLH L b Y
A VAR Z— (ZZEH S-mpl, S-kit) %
U A v AR Y2 S Multiplicity of infection
(MOI) =500 TEA L7z, D%, U R
MEE#E & LT S-mpl % A ZI1ZBI L CTiX SCF
only, SCF+TPO, SCF+BSA-FL @ 3 £ffF,
S-kit & A ZIZB4 L TiZ TPO only, TPO+SCF,
TPO+BSA-FL @ 3 Z&:{F (SCF 50 ng/ml, TPO
50 ng/ml, BSA-FL 5 ug/ml) Tz L, T
v A RO 21T o7, ek, &5
FTEARLTEE LRI T 72 b
—/ (=) HIER L,

F72. S-mpl F A T Ko THE S 7=l
fa 233 M AR OB RE A R > TV D E D
MEF~D7-®IZ, SCF only ., SCF+TPO
3 L% SCE+BSA-FL O &fE T CTHEME L 7= #
faz R —fia s U, BiEia s [RRE
B U7~ 2 2B L TR %ﬁ%%%
?ﬁ%ﬁoto%mﬁlzﬁif4ﬁﬁ " &

WCERIML L, BARHIAIZ 31T 5 R —Hifg o
BERR, XAV RALMEEZREM Lz, 2V
R AEREVIE S, AR I X 7
ZEERT,

Day0 Day1 Day2 Day4d

Ve @ O
Culture for 9 days

with SCF + TPO Add stimulants A///\ 40cells

and culture fur
Day9 anather 5 days vv V Tﬁ> 4l]|:ells (asa
G F1nBN
e *

F1wBmMm
Day9 No induction

6x 10
irradiation
No transduction 40 cells Fgm':n SCF only
SCF + TPO
SCF + BSA-FL

B2 EmiidaniSERRoEXR

WWBM: wihole hone rarraw




AFAFEZRED L I FNVGES T REEE

(2)3F A 7 Z RN L A MM in vitro

F— 7 DU L B 7 VR

QDFEFR LV . S-mpl F A T Z BT
VT FINVEAGE LT, WEMEO RIS R
& c-mpl DEIES 7 F L L0 BN &35y
Mmolz, £ ZC, dEinEHEOMEFEIL STATS
WXV IE, STAT3IZL W AIZHIBEI SN Z &
DMESNTWD Z kc EoWT, X vssn
VT IVERENRERZREREEET D Z
EEE T, BRECIE, S-mpl ¥ X T%RE
KON KA A > D STAT3 fEEEF—7
ZRE L7 trunc.d 5\ X STAT3 OfE & EF
— 7 (YxxQ)% STAT5 fi&EF—7 (YxxL)
ICEREE7-Qto LD 2FHEDF £ T Z AR
%%ﬁf:&:’%%@ L7z, Ba/F3, & IMERAIAEIZ I

k_iL€>0)%&%%32%§¢k03%§ﬁéﬁ¢®?%5(1)\(2)

%: H% 1T-7,

DS

(1)3’\*)‘ T ZRIRD 5y T RESE L R A RR
Ba/F3 %\ - M BEfi T

S-mpl, S-kit %z Ba/F3 HifiEiZE A% BSA-FL
TSN U755 GBI L 7= 4G 5. EGFP [k
FIRR D NI I HESE U 7=, F 7=, HEGHT
v A OFRER, BRIN-MEEZTWVTND
BSA-FL JREMEFIICEHLI-Z Enn, %
A T Z RSB 2 FLRIC X 03RRI
HIETX 2 2 L AVRE (M3, [ 4),

—5— BSA-FL(0pg/ml)

- ® - BSA-FL(0.01ug/ml)
|| —A- BSA-FL(0.1pg/ml)
—l — BSA-FL(1pg/ml)

|| —— BSA-FL(5pg/ml)
—&—IL-3(1ng/ml)

w B
o o
- I—

w
o

N
(&)

= N
(& o

Viable cell conc.(10 “cells/ml)
5

o

2 3
Culture period (day)

B3 S-mpl #3I7 Ba/F3 HI D RIK{EHIETE

[N
N
o
o

“-BSA-FL(5u g/ml)

1000 [ #-BSA-FL (1p g/ml)
800 “* BSA-FL(0.5u g/ml)
*(_)

600 Jl= .3 (2ng/ml)

Viable cell conc. [x1Ccells/ml]

0 B— L —
0 1 2 3 4 5 6
Culture period [day]

B 4 S-kit 3237 Ba/F3 #ila D RKTFHIIETE

HYE & B REAEAT

S-mpl £721X Skt BHL Fr v LAY
H—Fe~ 7 ATEMEHIIIEA L, #51E
M % . SCFonly, TPO only, SCF-+TPO,
TPO+BSA-FL. 3 L SCF+BSA-FL 7/ T
T5 HRERGE L, A5 T CHElE S v ik
L EGFP [EtERZ 7=, ZORER, S-kit
A MBI TIEE A T ZR/EIC X D
BT R SN o 728, S-mpl A TE
Ml T, SCF+BSA-FL # Nz 7-%H4&
DHELDS SCF DIH-DYEE D A fELL FITH
L. EGFP Bilase &8 L7= (X 5), =
DI, S-mpl A MR IZ DUV T, HEIE
S U7 Al 2 i i e AR OB RE & PR > T
HNE I MEFRDT-HIZ, SCFonly | SCF
+TPO ¥ LT SCF+BSA-FL @&/t THIMR
L7zfifn %z R —fipn s L. BEAin L R
R ALER U T~ o R L C B BEF
WERER 21T o 72, A% 12 ¥ T 48
2 &g U, BRHRIZB T 5 R —H
fDEIE &R T-4ER,. SCF+BSA-FL Tl
SiEAE LTz R —orEmeEsfiieiX SCF o &
DOHFE LY EWEIE T~ T ADAEKRNIZTHE
1E£ L7-(1X 6),

PLEX D, S-mpl &% ?Eﬁﬁi%ﬁﬁb\fi_
GBI Z in vitro TERAIZ
g4 2 Z LTk Lz,

20

= B scF
[}
O

2 16l SCF+TPO
2 O SCF+BSA-FL
[}
(8]
« 12} L
o
—
X
2 8y
c
S
o
[&] 4,
)
o

ol mmm [N [

IG S-mpl
B 5 S-mpl FFREMEHRID in vitro IENE

total leukocytes

100+
[] no induction

Il SCFonly

Il SCF+BSA-FL
Il SCF+TPO

[ no transduction

% chimerism
-

0.19

0.01-
KO0 hog ko ko0 ko0

weeks

E 6 S-mpl HIFEMEHIED in vivo FBil
RERDER



AFAFEZRED L I FNVGES T REEE

3?«.,_.

7 DI KDY T T VTR

9

RN R % EIF 5 7=, S-mpl O

FANHRL 72D X ) IR ERE L L

B
At
Al
5]t
BSA
x A

Bl

A Z %K S-mpl (trunc.) & S-mpl (Q to L)
HLTm, INHDOXF A TZRIK%E BalF3
(2N U755, trunc. Tl BSA-FL {K1F
WIS 7PNV ERE LA, Q to L I
FL ISEMIZA O ole, ZHD
TR~ T A I E AL
38 AR A . SCF only, SCF+TPO,

SCF+BSA-FL T 6 HIfIEEL, £5&M4FT
IR S - A Ll L7z, F OFER
S-mpl(trunc.) 3& A i ifn 8 M fg Tix ., SCF+

BSA
i L

-FL CTHYE L7234 1215, SCF+TPO T
7-8A L IFIERZEOEIESENE S

72(X 7), LLEJ& Y. ScFv-c-mpl(trunc.)¥ A Z
AR 2 A TR AR 35N 1 5 A A %)

e

12000
10000

8000

Cell number

6000

4000

2000

0

SHIETE 2 Z LR EanT,

‘ Oscr B ScF+BSAFL Oscr+TPO

T

=E

=) IG

S-mpl S-mpl S-mpl

(WT) (trunc.)

B 7 EF—T7HRZERZFAKEZA &L
BHROEIEEE

5.
(B

Eay
(HE

1.

AL 3B

ZERE . WFE A e ONEEEIF 7R3 1T
)
sbam ) (FH1 11F)

Kawahara, M., Ueda, H. and Nagamune, T.
"Engineering cytokine receptors to control
cellular functions", Biochem. Eng. J. 48,
283-294, 2010. [EFiH Y ]

Sogo, T., Kawahara, M., Ueda, H., Otsu, M.,
Onodera, M., Nakauchi, H. and Nagamune,
T "T cell growth control using
hapten-specific antibody/interleukin-2
receptor chimera." Cytokine 46, 127-136,
2009. [#EFiH Y]

Liu, W, Kawahara, M., Ueda, H. and
Nagamune, T. "The influence of domain
structures on the signal transduction of
chimeric receptors derived from the
erythropoietin receptor." J. Biochem. 145,
575-584,2009. [Z#E#Hid V]

Tanaka, K., Kawahara, M., Ueda, H. and
Nagamune, T. "Selection and growth
regulation of genetically modified cells with

l

(Q to L)

10.

11.

(%K)

1.

hapten-specific antibody/receptor tyrosine
kinase chimera." Biotechnol. Prog. 25,
1138-1145,2009. [#E#idH v ]

Liu, W., Kawahara, M., Ueda, H. and
Nagamune, T. "Construction of a
fluorescein-responsive  chimeric  receptor
with strict ligand dependency.” Biotechnol.
Bioeng. 101, 975-984, 2008. [##tH v ]
Sogo, T., Kawahara, M., Tsumoto, K.,
Kumagai, ., Ueda, H. and Nagamune, T.
"Selective expansion of genetically modified
T cells using an antibody/interleukin-2
receptor chimera." J. Immunol. Methods 337,
16-23,2008. [##id V]

Kawahara, M., Shimo, Y., Sogo, T., Hitomi,
A., Ueda, H. and Nagamune, T.
"Antigen-mediated migration of murine
pro-B Ba/F3 cells via an antibody/receptor
chimera." J. Biotechnol. 133, 154-161, 2008.
(EHidH v ]

Kawahara M., Ueda, H., Tsumoto, K.,
Kumagai, |. and Nagamune, T. "Mimicry of
erythropoietin and interleukin-6 signaling by
an antibody/cytokine receptor chimera in
murine myeloid 32D cells." J. Biochem. 141,
563-571,2007. [&EHEH V]

Kawahara, M., Inoue, T., Ren, X., Sogo, T.,
Yamada, H., Katoh, M., Ueda, H., Oshimura,
M. and Nagamune, T. "Antigen-mediated
growth control of hybridoma cells via a
human artificial chromosome.” Biochim.
Biophys. Acta 1770, 206-212, 2007. [# &t
&Y ]

Kawahara, M., Ogo, Y. Tsumoto, K.,
Kumagai, |., Ueda, H. and Nagamune, T.
"Growth control of hybridoma cells with an
artificially induced EpoR-gp130
heterodimer." Cytotechnology 52, 171-179,
2006. [#EFiH ]

Yamada, H., Kunisato, A., Kawahara, M.,
Tahimic, C.GT., Ren, X. Ueda, H,
Nagamune, T., Katoh, M., Inoue, T,
Nishikawa, M. and Oshimura, M.
"Exogenous gene expression and growth
regulation of hematopoietic cells via a novel
human artificial chromosome.” J. Hum.
Genet. 51, 147-150, 2006. [#E#HH Y ]

(3F3 31F)

T ZEEE, R OGERE, BEOZE, RE R,
/NBPSE RS, RPN O, R OBE(T <7
A LA VIREEF A TZREER
Wiz T AR o sFERIE (b LR
754F4y, 201043 A 19 H, FERE KT
Masahiro Kawahara, Yusuke Shimo, Azusa
Hitomi, Yuki Mochida, Takahiro Sogo,
Hiroshi Ueda, Teruyuki Nagamune




10.

“Fluorescein-responsive  migration  of
mammalian cells equipped with an
antibody/receptor chimera”
APBioChEC'09, 2009 4= 11 H 26 H, ##
FE B

Takahiro Sogo, Masahiro Kawahara,
Hiroshi Ueda, Makoto Otsu, Masafumi
Onodera, Hiromitsu Nakauchi, Teruyuki
Nagamune “Growth promotion of mouse T
cells using a fluorescein-responsive
chimeric interleukin-2 receptor” % 82 [F] H
ARAACFE RS, 2009410 A 24 H | fb
FE RS

PR IR, X (A, AR AR, R
B thdr, 0 2, BROR, B
BEAT “HURIZ AR F X T %2 v fih
EE)HIE 5 61 [0 H AREY L RKe,
2009 429 H 24 H, A dERFHILF v
INA

BR 7z, 0 2R, R R, RO,
Kt B, NBF RS, hNEDE, B
BEAT “PUR- A S A VRERT AT
(2 K D AR5 N L e D HE g v
e T8 41 MK F ks, 2009 48 9
H17 AL KB RFHUIE B v 23
wEE, LD EE, REEET BRI
X DHUERT v — U v VMO &
B LA Ry A S E ORI b
T2 41 IR RS, 2009 42 9 H 16
H. RERFHRILEGF ¥ /XA
wEE, LOEE, REEET ALY
+ NRrEH) PEG IRE{LHUAD DC fufE
FIE~DOIGH” 5 24 [ R EE RSk
FUURTU L, B2 BANAET T
nY—EHET AR YT A 2009 49 A
13 B JUMRZLEZEER v o N A A

H

2 o, EGERE, BEHO 72, EHUE
1T “BWHE e 7 A LA IR BENEE FEo
XA TZRIROEE” e TP 74
fE4y. 2009-03-18, FRVEENL K

Masahiro Kawahara, Yusuke Shimo, Azusa

Hitomi, Takahiro Sogo, Hiroshi Ueda,
Teruyuki Nagamune “ Controlling cell
migration with an artificial ligand ”

BMB2008 (55 31 [5] H Ay F- AW P 4F
= 8L A AL MR RS BRRR),
2008-12-11, #FAR—Fr7 A F7 K
Masahiro Kawahara, Yusuke Shimo, Azusa
Hitomi, Takahiro Sogo, Hiroshi Ueda and
Teruyuki Nagamune “Antigen-dependent
migration of mammalian cells via an
antibody/receptor chimera”, The 14th
Symposium of Young Asian Biochemical
Engineers' Community, 2008-11-30, £ i
TERFEMF v 3R

11.

12.

13.

14.

15.

16.

17.

18.

Wenhai Liu, Masahiro Kawahara, Hiroshi
Ueda, Teruyuki Nagamune  “THE
CHARACTERISTIC OF CHIMERIC
RECEPTORS BASED ON
ERYTHROPOIETIN RECEPTOR”, The
21st Annual and International Meeting of
the Japanese Association for Animal Cell

Technology (JAACT2008), 2008-11-26,
Fukuoka, Japan
Masahiro Kawahara, Toshiaki Inoue,

Xianying Ren, Takahiro Sogo, Hidetoshi
Yamada, Motonobu Katoh, Hiroshi Ueda,
Mitsuo Oshimura, Teruyuki Nagamune
“ GROWTH CONTROL OF
MAMMALIAN CELLS VIA A HUMAN
ARTIFICIAL CHROMOSOME
HARBORING A CHIMERIC
RECEPTOR ”  The 21st Annual and
International Meeting of the Japanese
Association for Animal Cell Technology
(JAACT2008) . 2008-11-24 . Fukuoka,
Japan
IS | JF R R |
W, WHEFR, IEEEMs, EE =
PRERE |, REOEIT ALYk s bt
R-Z R A Z 2 W7o @ Wil e oo
SHAE” by s 40 RIFKF RS,
2008-09-24, HALK¥
NS FE, TR AR, i 2R, R R
h, bBE 2 BEOSAT DUSISE NS
A T Z AR 2 B T iR o T B i) 48
b L5 73 4F 4%, 2008-03-17, i
PANE 1 A GV S
BHIET  “MIRBEEaAl 2 v 7o fik
TBREIN OB SR B I 5E
VARY T A 200841 A 22 H, HIEK
57 A
Wenhai Liu, Masahiro Kawahara, Hiroshi
Ueda, Teruyuki Nagamune “The Influence
of Domain and Conformation Change to the
Signal Transduction of Chimeric Receptors
Based on Erythropoietin Receptor” 5 30
[l B Ay 1AW P 5 80 [al HARA:
bR REEFARE, 2007-12-11, /3
7 1 Afdi
Nagamune, T. “The Cell Surface
Engineering for Biotechnology and Cancer

Therapy” APBIioChEC'07, Asia Pacific
Biochemical  Engineering  Conference,
2007-11-07, Taipei International

Convention Center, Taipei, Taiwan

Wenhai Liu, Masahiro Kawahara, Hiroshi
Ueda, Teruyuki Nagamune “ THE
INFLUENCE OF DOMAIN AND
CONFORMATION CHANGE TO THE
SIGNAL TRANSDUCTION OF
CHIMERIC RECEPTORS BASED ON




19.

20.

21,

22,

23.

24,

25.

26.

27.

ERYTHROPOIETIN RECEPTOR” The

13th  Symposium of Young Asian
Biochemical Engineers' Community
(YABEC 2007) . 2007-10-21 . Korea

University, Seoul, Korea

MO, BN, JRER, EEZE,
EHUBETT “F 2 72/ EE Hunichik
SCFv IR - AEFE—H VAT LD F
59 [a] H AA4H) 1.774%(2007), 2007-09-27,
INEPNES N SRR VAP

BROd7z, IR, B &, REUET
N LYz AWz % 2 72K IRIZE
% 1 I A 00 HE B A 5 59 8] H A
W) 1T.5%:42(2007), 2007 49 H 26 H. /A
B RFHINEGF ¥ 73 A

R WRAERE, BH R, RO
1T“F AT IL2 LB X —HAIC L 58
BFEAN T M ORIREHEIRTE OB
%5 59 [A] H AR T.5:43(2007), 2007 4F 9
H 25 B, JRERFHINEGF ¥ 73 A
Wenhai Liu, Masahiro Kawahara, Hiroshi
Ueda, Teruyuki Nagamune “ THE
INFLUENCE OF DOMAIN  AND
CONFORMATION CHANGE TO THE
SIGNAL TRANSDUCTION OF
CHIMERIC RECEPTORS BASED ON
ERYTHROPOIETIN RECEPTOR” The
2nd International Workshop on Approaches
to Single-Cell Analysis . 2007-09-06 .
Waseda Universigy, Tokyo, Japan
s, RAERS, RHEZE, BEUEAT
“DAREEZ B L% A 7 IL-2REA
T M OFIRAIRIRIE OB (b5 L
R 38 [BIFKZFE R LS, 2007-09-17, #&@ ]
R

Hh A, IR E, bE 72, B
BEAT “9F A T2 X 2 FF MERHINE
PFEARHEVE” b T8 38 [MIRkE K
%, 2007-09-17, &K

Takahiro Sogo, Masahiro Kawahara,
Hiroshi  Ueda, Teruyuki Nagamune
“ Selective expansion of genetically
modified T cells using a chimeric IL-2
receptor for cancer therapy” The 19th
International and Annual Meeting of
Japanese Association for Animal Cell
Technology (JAACT 2006), 2006 4= 9 H
25-28 A, X% %57 7 ¥ thh

s, RAERS, RHEZE, EEUEAT
“¥ A7 IL-2R AW BE s TEA T H
fied DR A HGIE VL DB R L LR =
K4z, 2006 48 H 24 A, =M LK
HH AR B BEOK - RO
1T4F A T 2RI X 2 Mg e vk
DBAFE” b L =S R%, 2006 4 8
24 1, WK

filL 6 £

1.

(X&) GE74)

Liu, W., Kawahara, M., Ueda, H., and
Nagamune, T. "Construction of a
fluorescein-responsive  chimeric  receptor
with strict ligand dependency and analysis of
the role of erythropoietin receptor domains
in signal transduction.” Animal Cell
Technology: Basic & Applied Aspects (Ikura,
K. etal., Ed.), 15, Springer, 187-193, 2009.

Tanaka, K., Kawahara, M., Ueda, H., and

Nagamune, T. "Promoting
non-hematopoietic cell proliferation by
chimeric receptors." Animal Cell

Technology: Basic & Applied Aspects (Ikura,
K. etal., Ed.), 15, Springer, 87-93, 2009.

Sogo, T., Kawahara, M., Ueda, H., and
Nagamune, T. "Selective expansion of

genetically modified T cells using a chimeric
IL-2 receptor for cancer therapy." Animal
Cell Technology: Basic & Applied Aspects
(Ikura, K. et al., Ed.), 15, Springer, 11-18,
20009.

EMEIT “MiRRmlic A Loy F28 AL,
RS FRIEDNRE L2 &7 AT
S TN A F (A — 5 FE) 5(5), 90-93,
2008.

RIS, s, BHRZE, REUETT
PSR 7 B DY K D MG E O
Hi#> &7 56, 828-830, 2007.
JEIE, LEZ, REEET B
TOPURER - EPE—H U AT LADOBHFE”
PLIRIEFEDRFTR pp. 26-34, CMCHIKR
(HH0) , 2007.

FHZ, PJRIER, REOELT R
ZRELFORITDOMER" Ng A1 T
S REA X AT — 64,18-23, 2006.

6. WFFEHLRE
(OBFFEARFEE

R BT
FOKRT: « KPR TR 8 R - 2%

(NAGAMUNE TERUYUKI)

ge B ®5 + 20124373

AUEwariE

AL

() EEIF I

R IE9
FORE: « KPR TR 5ERE - Gl

W &
B R « KEPE TR 7ER - Bh#

(KAWAHARA MASAHIRO)
Tt 5 50345097
(YAMAGUCHI SATOSHI)

¥ 2 80398106



