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e R OBEE (9530) : The immunotherapeutic effects of hybrid liposomes (HL-MUC-1/mB7-1)
composed of phospholipids (DMPC) and nonionic surfactants (Tween 80) including synthetic MUC-1
antigen peptides and recombinant mB7-1 proteins were examined. In vivo experiments, the prolonged
survival was observed in mouse models with breast cancer cells after the treatment of HL-MUC1/mB7-1.
The results suggested that HL-MUC1/mB7-1 could have the possibility of novel liposome vaccine for
cancer therapy.

SN IR TE R
(HHHAL - 1)
[ERESES ]2 & &t
2009 A 2,100, 000 630, 000 2,730, 000
2010 2 700, 000 210, 000 910, 000
2011 4R 900, 000 270, 000 1,170, 000
FRE
FE
ik 3, 700, 000 1,110, 000 4,810, 000

e sy e - T
BHFEOSE - fEH - T av A T%, AWEE - M A7 nk A
F—U— R YR —L O TF - THIN

1. WHEBAR SO 5 EHET L, £ T BB EFEILCT

JEBEHUR D% < 1L, DAMIBD X X7 'E
WZHRT BT T Rifith Th 5, EEFERE
AMBEETEARS L EAREER LT
%, ghikfiE (DC) o~ a7y —U7RED
PURE R ORI ICH R S, T ML 2 #
W52 LT, PURERN= T = 7 ¥ —Hifa

WRBlH % b o 12T F KRB SN, XTF
RO F LT, HAINEIRTF RTRL
ALEDCEU I F & LT, DARERE
WIS T RN I TVD,

— . R TNyTE 'A T R REE K
AR CEETERN T TN



BVRY =L (NAT Dy RURY—H) I,
TR A TTIRT 2 Z Lk v, TR
<. EHIMZE CHMMENESR (RES) % [nlikE
TEXHYURY—LLELTHETEXL L%
BOLIZLTWD, ATy KUK Y —A
LI EE AT L (DDS) O R v 7%y
U7 —& U THWEME TIE, Bk ZEH|
REFIEM S NANA TV v FURY — A
WCHRVIAEND Z LIk 0, et etk
DYGE, S BIZHENR DM B EEIH X
NTW5B,

b OB R 215 s, RIFZETIL,
DAEDFEIARZD DT F R H X
TaoNAT Yy RUKRY —DITHAAATE
HLWIRY =AU 7 F DAL EZFD5R
PR BN TN OV TRRET L7z,

2. WMHEOEM

AWFFETIE. RN AR S EN S
LF 2 MUC-1 O_XTF RENRAPIRE L,
*7-. X7 BT-1 & T fiaoiEHks
TFNoA L LTHEE Y R Y — AT AA
NIEZVRY =T 7 F ORI Z B LTz,
Thbbh, AF 2 MUC-1 A Y TLFF K
ERTFRHEE L CER LT, £,
2B E LT BTl AL, AT
Uy RURY —LIZHAALTE TEES U R
V=R FUEAR LT, v RAZEAY
RV — WU 7 F otk D AMIEE B
L. BEVRY =107 F L OREFEICH
WTRRRET LT,

3. WrED L
(1) MUC-1 ~X7'F K ® Fmoc BEFHA K
LT MUC-1 OHLURRTF RO A K%
Fmoc EAAAEIEIZ L V1T, HEFREHIEIL.
p-7 XL ARU VLT L a—)LfE (Wang
HHiE) (200 - 400 mesh, 0.9 - 1.2 mmol/g) ([E 3%
{t2) %M \Wi=, Fmoc-L-7 I / BBITIX,
Fmoc-Ala-OH (EPE{L¥) . Fmoc-Gly-OH (%
DALF T 2) | Fmoc-Pro-OH (JE0{L % T 3) |
Fmoc-Val-OH ({43315 T.%) . Fmoc-Arg
(Pmc)-OH ([EPE(LF) . Fmoc-Asp(OtBu) -OH
(e b T%) . Fmoc-His(Trt)-OH (321t
2T %) . Fmoc-Lys(Pal)-OH (JEi0{b2 T 3) |
Fmoc-Ser(tBu)-OH ({3 {k 5 1.3) . Fmoc-
Thr(tBu)-OH (P T.3) MW, #fide
BLOA TV THOREE LT, VAV
Ta AR YA IR (DIC) (EFERF) .,
4-CAFNLT I 7V (DMAP) (EFE(L
), RS MY T A N-FF Y R
(r U )) FAKR= T AANFH T L4
RAZ7=—F (PyBOP) (JEifb¥T3). 1-
bt Rarf Xy 7Y —) (HOBt) (H
FEALE) . NN-A Y T )LoF L7y I
(DIEA) (EEAL) #HW=, £, 7V

— R VRHEKLE LT, FAT =Y —L (D
% T%). Y 74 aFiiE (TFA) (EpE
{b5) &AL,

EARES I, ~ vV FEME kRS (KMS-3,
EFELS) Z M, 9. Wang BIRIC C K
D Y > % DIC & DMAP % W 5 SERREEK
WHETZ AT AL L TEA LTz, REULEL
I, by A r (FOEMisET3) T v
BT LT, o E e Y
V(R T 2) CTRUEL L. Ot ER
(U-2000, H37) T 301 nm OWEIEEE 2 L
TU T UOEARLZEH Lz, WIZ, 20%E
~ Y U2 TR Fmoc i %17 - 7% . Fmoc-L-
7 3 /W% PyBOP, HOBt ¥ J U} DIPEA % ]
W, B TNT Y U TIEIC L) T R
R L7z, Bl Fmoc K& w7V IR
JalZ, 7Y 7 LIERIE D Kaiser 7 A k

(EPEILS) CHER L7z, F£7-. TFA/F AT
=Y =) (95:5) B TY UV —~_A PHIH%E
1172,

Bon-HARY ORI, ODS BT L

(B93R{k%. RP-18 GPII. 10.0 mm x 250.0
mm) % 723080 HPLC (3R > 7 BRSO
PU-2089. K& : A7, L-4200 UV-VIS, it
$k5t . HSL, D-2500) TiT-o7, BEIFHIC
0.05%TFA % &4 L 7= H,O/CH;CN (20:80) i
AR % T3 1.0 ml/min THW, |IBIZBWT
220 nm O TR L7,

(2) HHHL Zz & > /37 mB7-1 O

T MR DIEHEAL > 7 F V570> BT-1 4
VoRTIE, Mz Z R L LTI LT,
~ U A B U oSS (A20 #ild) (ATCC)
D4 RNA %, ChargeSwich Total RNA Cell
Kits (invitrogen)% A\ CHhH L. SuperScript
One-Step RT-PCR System with Platinum Tag
(invitrogen)Z H\ 7= RT-PCR (/"7 A ~—:
5’-cggggtaccatggcttgcaattgtcagttg-3’, 5’-ccgeteg
agctaaaggaagacggtctg-3’) 2 £V mB7-1 ®
cDNA ###l L7, mB7-1cDNA % XhoI (fn
JEAIFET ) & Kpn 1 (FOEAHEZET ) T
ML 72t%, MROWMFLIEMIAIHET 727 2 2
K2 % — (pcDNA3.1/Hygro(+)) (invitrogen)
I\Z DNA Ligation Kit Ver.2.1 (¥ 71 7 /34 #4)
TIA 7= a %47\, One Shot TOP10
Chemically Competent E. coli (invitrogen)%
W KGR 2 B s L7, PCRIC K D1
P— =y 7%, EiE LR E & IR
K%#% L. HiSpeed Plasmid Midi Kit (QIAGEN)
AAWTHIZ 7T 2 I Faehhiti L7z,

URZ7 =27 F7 32 2000 (invitrogen) %
AW RT7 27 vadklic kv, Mz~
FAINEZ NIV ERIRMOTF v A =—
ANB AL —INBE A (CHO-S i)

(GIBCO) ~hF AT =l va iz, /»
A ra~vA vy B & RAWTERREE L%,
Triton X-100 % 5 A 7 Al BATA IR T & /X



7 %A L. NuPAGE Bis-Tris #EXWKE) & A
7 2 (invitrogen) T SDS-PAGE Z1T\), &
512, PVDF JEIZHE G 1% . WesternBreeze
Chemiluminescent Detection System, anti-Goat

(invitrogen) Z WU = A2 70 v T 4
YW ED  mBT-1 X R OFBL AR L
7zo S HIT, FITC b2 % — sk
mB7-1 $if& (BD Pharmingen) & Anti-FITC
MicroBeads (Milteny Biotec) % U 7= f&5AH
BasyBEEIC £ 0 mB7-1 FBUMALZ S L
FITC #%Ei#/~ 2 A 2 — Hk# mB7-1 Hifs & PI

(Molecular Probes) & H\ 7= 7 v —4 A1 K X
I U — (EPICS XL, Beckman Coulter) T mB7-1
FEHLMIR D 5 Bl 2 fEal L7z,

Hl~ 7 Z mB7-1 ik Anti-mouse CD80 (BD
Pharmingen) % . HiTrap NHS-activated HP
Columns (GE ~)VAF 7)) IZh vy o7&
V774 =7 4—ou~x 777 4—L,
FAHis v~ 777 4 — (HiLoad 16/60
Superdex 75 pg. GE ~/V A4/ 7) T mB7-1
FBL CHO MDY /37 B L T A
Fra— gD I BT AE(E LIREET
W D777 > a v wftlz, RC BT =
—7 A7 7 (Spectrum) W T 777 =3
VAT L, mB7-1 OREEMY & 1572,

(3) BE VR Y —LDHIH

VS LoV I YA RANVKRAT 7F
=l (DMPC) (HAAR) &It
ETEHEAIR ) A= F L0y vE S
E /A Lx— bk (Tween 80) (74T A7)
% 5% 7 RO BEKEEHR HC N 2R E I FRGT
#+ (VELVO-CLEANER, VS-N300S) (X ©
AT RS ALEE (45 °C L 1 ml/Imin) L. 90 mol%
DMPC/10 mol% Tween 80 ([DMPC] = 2.00 x
107 M., [Tween 80] =2.22 x 10* M) D/~A 7
Yy RUKRY—2 (HL) Rl L7-, FAfL
72HLIZ AT > MUC-1 PURA 7T K &AL %
% 737 mB7-1([MUC-1] = 50 pg/ml, [mB7-1]
=10 pg/ml) Z Mz, S 2, HEERELEE (45 C,
30sec) L CALF 2 MUC-1 PUR~LTF R L&A
$iz mB7-1 X RXTEEHRLIEAATY v
FURY—2 (HL-MUC-1/mB7-1) Z {8l L
7. W3 L 7= HL-MUC-1/mB7-1 1%, 0.45 pm
T4 —THEE L, EBRICHW,
HL-MUC-1/mB7-1 ®F&EY A X1%, ki Ah
HESERE (ELS-800, KEET) % M TH)
FEHEELTE S L v JE Lz,

@) EE VR =TT F o OhEHEFER
HL-MUC-1/mB7-1 O % & & 8 £ 5 1T |
HL-MUC-1/mB7-1 % C3H/He ~ 7 A (5 il i,
M. %920 g) (AAZ V7)) ([CHRE%, & b
MUC-1 ZARMEIZHEL L T\ D~ T ZAHN
AUH SR (MM46-APR-MuCl cl.1 fiifm) (B
WiASA F ) —2% & —) ZBH L Tl
L7,

C3HHe vV A% a2y bua—b (5%7 Kv
KBS B, HL & 5-8%, HL-MUC-1/
mB7-1 # 58 (KBE3P0) (THE T L, #k
100 pl (DMPC 136 ug. Tween 80 29 ug, MUC-1
5pg.mB7-11 pg) & B2 M5 L7z, 1 B,
2.5 x 107 cells/ml ® MM46-APR-MuCl cl.1 #
Ji 0.20 ml (5.0 x 10° cells/body) % MENMEPNIZ#E
Tl L7z, MEPENRERRR, AL X D REsE
RREJE 21T 72,

4. WFFRRE
(1) &F ¥ MUC-1 HUE~TF RDOERL
FRENAMBICHOWMEN D LT v
MUC-1 OHIFRTF K& LT, T fiEss 385k
J %>t — F 7B 4 (Ala-Pro-Asp-Thr-Arg-
Pro-Ala) & A, £72. M7 Uy KUKRY
— DI AA TN D L DT, BikiE
DIV A NVEEFETDHV 2L
727 F R % FmocEIZ LV EFER LT,
ARROHARY Z HPLC TR - St L7z &
A BRENTT T 7 a TR, B0
v’ —7 (Rt=5.8min) @M (X 1),
F 7 BRI D~ R AT NIV T
By oy +ERER S (m/z Caled for
C124H211N200;5, 2618.58; found 2619.53) .15 541
RN AD MUC-1 X7F R TdhbH
LR E T,
A

H-Gly-Val-Thr-Ser-Ala-Pro-Asp-Thr-Arg-Pro-Ala-Pro-
Gly-Ser-Thr-Ala-Pro-Pro-Ala-His-Lys(Pal)-Lys(Pal)-OH

®)

1 Time (min)

X1 ALF 2 MUC-1_XTF RT3 EEE
B (A) A7 F Fo HPLC (B)

(2) T MR EIHEL 2 > 7327 mB7-1 O

T #fDIEME(LY 74y & LT, BT-1
SFEMEZ AN LTHRAMLE, v
A B U o EEAEO B7-1 BT 2 A0A
ATETHEIEMIA BB 77 A REHW, 5
¥ A = — AN AL —PRE R (CHO #
) ~rTF A7 273 gL, mB7-1 3¥H
Al R A de SRR 0 BEVE I K0 S ER L T2
mB7-1 &8 CHO #ifia L 0 & > X7 & hhi
L. 774=T 44—~ IT77 44—k
"Ll 774 =27 40— NI T7 14—
THLONEREB Oy R Ty T 4 v
T OFERAEX 2 1R LTz, TG SN T



WAH 60 kDa DU A RHUTIZ /N2 RAMEH]
A, FH 2 mB7-1 BSOS LR HERE T
Xz, AWETIE, SHICFAVAR7Z e~ b
757 4 — TR L CERICHW:,

(kDa) 227

220 |

120 -
100 | =

80

60
50

40
30 -
20 -

B2 ##ax mB7-1 DU = AZ T yT 4
Ve
() AV R Y — L0k

U UHEE DMPC & FEA A LS HE
A Tween 80 2572514 7V v KU R

25

HL
20 -
15
10+
5 L
Q

Relative intensity (Z)

10 100 1000
Ty (M)
25
HL-MUC1/mB7-1
¥ 20
s
215}
=
210
B
& S|
0
10 100 1000
)

3 AR — LOBEYA X5
[DMPC] = 2.00 x 10° M, [Tween 80] = 2.22 x
10* M. [MUC-1] = 50 pg/ml, [mB7-1] = 10
pg/ml.

Y —2 (HL) &, 5F 2 MUC-1 DA
F R LM Z 2 27 mBT-1 AHIOALT
BE Y ARY—2 (HL-MUC-1/mB7-1) % it
L7z, BhyeHkELIEIC & W \HL & HL-MUC-1/
mB7-1 DfEY A X&RE LA, HL &
HL-MUC-1/mB7-1 1%, 58D YA R 50540 %
R LUEHERIZ, FE, 73 0m & 119 nm
Hot= (1¥3),

4 HEUVARY— A@ﬁg %g%
C3HHe ~ 7V AICHE U KXY — A&
GEWNOUmMJ)%%@%\ﬂﬁA%@
AR L TCEAS YR Y — ADREFEIZD
WTTHRT L7, 2 b r— /U, HL ¥ 5-8F.,

HL-MUC-1/mB7-1 #&5- Bt DR EZ(VITHE

RAEFIIBI SN2 (X 4), P4k

FHEE. 2> ba— 8217 H, HL &5

#f 227 H, HL-MUC-1/mB7-1 #5-f 24.0 H

T&H Y, HL-MUC-1/mB7-1 58T 111%D

FEMEDENBR iz (X5),
NAT Uy RUKRY—=AIZEHRRRTF R
ﬁ@z&/ﬂ7%ﬁ#ﬂht@ URY

— AN, BDAKIEDO VR — LT T F o b7

LHAREMEZ . AEL IO TH LM LT,
40
. Contral
£ =0 +
5 +
=
g z0
&
+: Death
10 1 1 1
2
2
2
E
Time {day)
X 4 HEVKRY— LA LUIILN A B

~ 7 ADREE
%5 : DMPC 136 pg, Tween 80 29 ug, MUC-1
5 pg. mB7-11 pg.



IOOJ‘

g0 |

=]

z

[1m]

%4 ol

=

= Contral
c 4o

z HL

20 - @ H-ruc-1/mBT-

0 1 1
0 10 20 30 40
Time (day)
5 BEVARY LM LN ABHE

~ 7 ZDAAE AR

SEAEFRE 3 ha—/LEE 217 A, HL
BERE 227 H. HL-MUC-1/mB7-1 % 5-£ 24.0
H (n=3) .

5. EMRFEKmIE

(WFgERFE. o
BN

G A K QN R |

CMEssRR ) (10 1)

D Y. Komizu, H. Ueoka, K. Goto, R. Ueoka,
Remarkable Inhibitory Effects of Hybrid
Liposomes on Growth of Human Colon
Cancer Cells through Induction of Cell Cycle
Arrest along with Apoptosis, Z #t H ,
International Journal of Nanomedicine, 6 %,
2011, 1913-1920.

@ Y. Komizu, M. Yukihara, R. Kariya, K. Goto,
S. Okada, R. Ueoka, Selective Accumulation
of Hybrid Liposomes into Adult T-Cell
Leukemia Cells along with Induction of
Apoptosis, #wiH, Bioorganic & Medicinal
Chemistry Letters, 21 3, 2011, 3962-3965.

@ H. Ichihara, K. Zako, Y. Komizu, K.Goto, R.
Ueoka, Therapeutic Effects of Hybrid
Liposomes Composed of
Phosphatidylcholine and Docosahexaenoic
Acid on the Hepatic Metastasis of Colon
Carcinoma along with Apoptosis in Vivo, 7%
#tH, Biological & Pharmaceutical Bulletin,
34 &, 2011, 901-905.

@&, i)imf“llﬁi wKBER, TR SR,
R —, AT, LIEE—, ~1 7Y
v RURY —=LZHNTeT YA ~—
TR PRIZ B 2 AL ZE, Eaif, P
MEZE, 131 2%, 2011, 775-782.

® M. Yukihara, K. Ito, O. Tanoue, K. Goto, T.
Matsushita, Y. Matsumoto, M. Masuda, S.
Kimura, R. Ueoka, Effective Drug Delivery
System for Duchenne Muscular Dystrophy
Using  Hybrid  Liposomes  Including
Gentamicin along with Reduced Toxicity, 2%

%t , Biological & Pharmaceutical Bulletin,
34 &, 2011, 712-716.

© L[ 75 fi, E7J<f’¢,u RS —, LRI,
BN A G B ANA 7Y v FU R
Y — L ORI R BT DR, B
A, AL L SR, 37 48, 2011, 271-276.

@ Y. Komizu, S. Nakata, K. Goto, Y.
Matsumoto, R. Ueoka, Membrane-Targeted
Nanotherapy with Hybrid Liposomes for
Tumor Cells Leading to Apoptosis, L #iH,
ACS Medicinal Chemistry Letters, 2 4, 2011,
275-279.

e, 38 é Bl —, AT,
LHHE*, A& RV ERIEEDE A
A7V RURY =LY 3 EHIC
xb3 o BRI R, BRCA LT T
SCHE, 37 &, 2011, 192-196.

©® K. Goto, K. Zako, Y. Komizu, R. Ueoka,
Inhibitory Effects of Hybrid Liposomes
Composed of Phosphatidylcholine and
Docosahexaenoic Acid on the Growth of
Colon Cancer Cells along with Apoptosis and
Differentiation, #r#if, Chemistry Letters,
40 %, 2011, 90-92.

Y. Komizu, S. Nakata, K. Goto, Y.
Matsumoto, R. Ueoka, Clustering of Lipid
Rafts in Plasma Membranes by Hybrid
Liposomes for Leukemia Cells along with
Apoptosis, # A, Chemistry Letters, 39 %,
2010, 1291-1293

() Gt 5 1F)

O AL/, ~"A 7Y v FURY —AIZ &
5E F”H’Wﬂi%lﬂ)i@@&?fﬁﬁﬂﬁﬁﬂiﬁ%, %15
B HAD Aoy TR IR IR 2 AN 2R,
2011 4F 6 A 24 B, A7 /v HMURAL

@ M. Ohgidani, Apoptotic mechanism of
leukemia cells by hybrid liposomes in
relation to fluctuation of membranes, 4th
International Symposium on Nanomedicine,
2010 45 11 H 30 H, =77 L2 A
T H—,

@ K. Goto, Inhibitory effects of hybrid
liposomes containing polyunsaturated fatty
acids on the growth of tumor cells, 4th
International Symposium on Nanomedicine,
2010 4 11 A 30 H, =77 L2 X
'K —.

@ Y. Komizu, Clustering of lipid rafts in plasma
membranes by hybrid liposomes for leukemia
cells leading to apoptosis, The 4th
International Symposium on Molecular
Science of Fluctuations toward Biological
Functions, 2010 £F 11 A 30 H, &7 ¥

(® K. Goto, Specific inhibitory effects of hybrid
liposomes on the growth of HIV-latently
infected cells and primary effusion



lymphoma in vitro and in vivo, BIT's Ist
World Congress of Virus and Infections-2010,
2010 -8 H 2 H, 2&IL.

(Z D)
NN
http://www life.sojo-u.ac.jp/biomed/index.html

6. HFFERHRK
(HFFEREE

%% #— (GOTO KOICHI)
N - WA R - R
W% 5 30279377
Q)FFE

ki #E— (UEOKA RYUICHI)
LB « AEWE R - B
&S - 70099076



