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1975 £ Koehler & Milstein 1%, ¥ [E @ R} 2 3 5&
Nature I | MRS OEAT 2 HWTE /70— L
K% in vitro TEEAET 2 HikEHE LY, SHOPUE
BEEDTREEN I FE R L 72 DIE, 1% & OEHIRY 7% /5D
FAFE IR ZFE L CB D . Z DRI L/ —~OVED
BEa Nz, MiEREE L 3. fifae ) mFr vy
D a—) TR 2 2 & CHIlEAE L O 2B S S &
MR N 7V Y B) Wb ThD, mhE
faCI3ERRICEE b BE L T 458 D | Jeftdsis
R VR LA 7Y R—< LIEE 5 4l
Bz 2, 7 ADBY »o5Ek LB BHIENITG 2 Ehd &
D EPWEREEELST 2N 7Y R—<BTE, K
BOE /7 a—F )Pk (Fig. 1A) % in vitro THE4L
TEHIEMNTE D, £/ 7 a—F Wik, BFEDH
JRIREEE (epitope) X3 2R ZPETH Y | 1M
WoAtiiez 13 U &3 2 Miabiaaehn. e oEs 7
ERPREL ERAREIC L, ZOHEREZICEAR
BEE2bH1-6 LT,

IO~ AE/ 7 a—F)VHRIE, BEFELSY L DT
HEEE LCOREH->TE 2, L, VAT
TERC S NIPiRIZ e Mz e > TEITH Y . FHERIC
B & NI HRIGER IR SR I N, 20D

RAOHEE., #5 SN BEORBICHi~Y A€
/ 27 a—7 )V Hi 4R (human anti-mouse antibody :
HAMA) DL/ Th b, $/2. 7747 F
V—AFORERES H Y | FE—EENOEHEE S
BRETH ST, ZDXIWC, B NADHREED Tz O
¥V AT/ 7 —F VHIRORKIERIZ S b T
[RenizbDEixotz, ZDHEDOMEIE HAMA 12 &
PEERFEYHZ 2L, MO T 2 B E b
Dt ME/ 7 aF VAR AT TR R e
PMTO 03, IR I3 8 UERIREEA O E AL
I LTz % D% 30 H 2 48 T L PURTER O BT T
W & DT R AR DSERIR D551 £ % RE i 1z,
MEREABRELPE - D 2D % < . ZOHFELHE DS
RECE L, ARTIEE Merdub e Uiz vy
=7V T EZDIRAERNT %,

b MtbtsnT oo =7 1) o

1980 HAELF 2 & OFUIELF 1Z HAMA O 5l T
Holce TT. STADE 7 a—FNVPURD R ZS5HE
Bt N OEEFERAEE S PR (B v R
F A IPUR) ER S Lz (Fig 1B), F A FHiETIE
SREED 70% 3t FHKER DI, STRES T
a—F VPRI L THIRERZE LB TE 5 /2
O HAMA OHB % 5% LTIl &85 2 LN TE
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Illustrations of various modifications to monoclonal antibodies : Murine monoclonal antibodies (A).
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with human Fv fragments containing some human constant region sequences along with the mouse V region (B).

Humanized antibodies with mouse CDR and human FWR based on chimera antibodies (C).

7zo FIRRIZ. & M ELER SRS R TS
T (complement dependent cytotoxicity : CDC) <9
R E ST EE S (antibody  dependent
mediated cytotoxicity : ADCC) ZFHEETE 570,
[EESIR MR CE 2, ZOMHEE STeOMRF AT
PP CD20 Hifk TH 2 rituximab (Ffhg: VY ¥
o SRR REEE & 7o 3 EEIE R Y F .

<> MVHERE D »oRIE, 1997 FICAFFEA]) TH B,
rituximab (¥, &t b 1gGlx OEFHIL & 1gGl B~ 7 X
P CD20 P4k o E §4 & B8 O 18 {5 T construct %
Chinese hamster ovary cell [IZE AT 5 I & THERFESN
722, BREIUADELES N W I EF X ZHHRD
F—OFETh 25, M-I RL E W FLHS
Db EHEEEE MET 32 Ik 5T B b CDC
ADCC effecter cell DFFHEALZIZAIT 1,000 {51 3558
SN, KETOE IHERERTIZ2, 15 PIOFETE-FHR
BT Y > R 1 BB Y B R (10, 50, 100, 250,
500 mg/m?) & & % HAEHG 2TT V. 6 B CREEEHE N
RERDTz, Floo FEh B0 - BALHEEMEZ EO
HYMIEENL (adverse drug reaction : ADR) 23588
Szh, WLy grade 2 PAIT CIREM: XM T

cell-

Human antibodies (D).

bHolzo D8, 5 THFERC TLLMEIHERSI iz
375 mg/m? 38 1 8], 4 85T & 25 B M TH
P, 37634 (9%) T 5 & 2 %) (complete
response : CR) 14§l (41%) T & 4 & %) (partial
response : PR) 235517z, & 512, KiGER % &
L U7 AREMEE BHEND Y > S L CHOP #5:
& rituximab O ff 12 £ % 5 WHH AR 2317 b g
CHOP i Bz U I G REGEL S b &
Y, BEEOERERERIZERD S ko 729, A
THE TH. 5 NHHRABRD T S L. —EDIRRAIHR
DR Z NP9, 26 DFER L D | rituximab (X IMH
FEMEL | foPUEHR & Ot EREZR: 2 32 D
FlarLTETsNn5,

—Ji. FATHURICB W T~ 7 AREREBOPR
PEETR S 72 PUR & OFFEHECE L THiA 74 4
& A THARBSHEIR L. * X 79RO EZHE T 5 7]
BEMEMERE S iz, £ 2T, & MubiRDSFaFE s 7z
(Fig. 1C)y D% V. =7 ZAHUAD WIZ IR DO HEAHAS
T B 7F fH 3 (complementarity-determining  region :
CDR) LIFiEn 2 Hili & EIERT S 3 2 SO A 25K
L. A4k D 7 v—»A V—7 $H 3, (Framework
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region: FWR) & EHE* & ML L PR TH 2
(CDR 7'Z 7 M EiT), D X5 LTIER & izt
HER2 A trastuzumab (F5E 0 N—X 7T > R
PRI T HER2 (SIFEBLAHERR S NI IER AL, 1998
FCAHFER]Y) 3, BT S VB D 95% S E b 1gG
HI2K. 5% D A3~ 7 AHiE 4D5S R CThH 272, & |k
NOFURHED RS TRV . & 7o PURERAIME & Rrrh
BPUATH 5 4D5 LA TH D . ADCC FHEAE % F
L Tz, Trastuzumab O M IERNC 7% 5 72
D FHFLOVIEREE & L T OMgE S EEIC
trastuzumab §FHB D « e LD F > ¥ ALEEABR (G
M FHRE) THESMEN b s a8zl Lick
%9, ZOHTHIEFSEFIC trastuzumab 2 HFH L 72
o TeALSFERERE Tl JRIAHETTE: (progressive  dis-
ease: PD) IZ trasutuzumab ##5 LU T b EZHAR D
ERZ/{a P07z, DF D HER2 MRIFEH DO FFE:
FLFE TIX trasutuzumab 5 IMWETH S £ D 2 &
BHSE PR o Tz, D, FElGHE: - BEISE R &
L . ¥t VEGF Fif& (bevacizumab, F5444 : Avastin)
Pt EGF-R A TH % cetuximab (FE544 : Erbitux)
% EDBEFE S ., BHERIRSBOBRSIC 5 5,

B4k FH3F

T7—PTARTA 4T 1) =k

1985 £4F1Z Smith 239, 77—V T 4 A7V A 54
7TV —OfEERE. £7-. 1991 £ & 1994 FEi Winter
SN T e — DT 4 A VAR X B e MEPUE
ZHFELI LKL ST, 2 ~¥VADT 2/ BES
27 LIeTHRDIER S RIRE L i oz 77—V T 4
A7V A BIORHR I, EED Y 7 BPRTF R
= MOSTF EHEIERAL S 2 X5 REETT 7 — ¥
DORMANIERTESLZ L, Lrdb, ZORRINIZS
FOY—I TV RABERBZTD 77—V 70— 0
DNA OFFCHHAAENTWE E WS Z ETh 2, &
o, 7y —YEE, “BkEOZ0—2 B>
WHJRER Tz, R DY VNIRRT F R a— R
L T AR T 2l ARt 2 & T 108~102 fEED ¥
VRVBE - RTFRIAT ) —RHERET B ENT
&5, BRICIE, IEFAE N B Y NERE D & M
fREESH. B4 mRNA % RT-PCR THIIE 3 2 & & b
2. CDR3#EEIC ATHEA Nz 72D (77—
FAT 7)) o EEMED E A2 HEE 2 R,
T270—VERINTE (77—V T4 AT VA
bDTH? (Fig2)e CHIZEID 77—V T 4 A7V
A& MUEZ 4 770 -k, FBEENTERRN O
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Fig.2  Various modifications of variable regions of antibodies : Mouse monoclonal antibodies have three CDRs and four frame

works (FRWs) (A).

Variable regions of humanized antibodies have mouse CDRs and human FRWs (B).

Variable

regions of phage antibodies contain full human CDR1 and 2 with some mutations and artificial sequences in CDR3 (C).
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PEAER BN L . 2 DHUR O 28I Wiz v
A7 AELT, & FECHS & LEEEOTUFITN
2582t MIHUAERAOF 7 2B x| Pk
HEAFCREREELEZ T0b,

TNF-a 132  ORFERIGICEEGE T 2914 b A >~
H AT —RThO B V=T (RA) Z5|si
ST RIEMYA b OA O LRCET S EEZD
NTW53,% 2T EE SN TWwS TNF-¢ 2H
92 2 i kb RIEMBRE IEFLS 2E H03TH
T3, & TH. tumor necrosis factor (TNF) -
WX A K infliximab (cA2) (B : V7 —1)
1%, 2001 4RI KE T RA BEADIRFHB M Thh—
EDOMRBG S NI ND, FXATHURTH LTz b
1Pk Ictd % £ M HifA (human  anti-human — anti-
body : HAHA) H3HEBLL T3, delete HIRD RN
I3 PR T OB E RAE R L> TEA
HaEnso, BicEEC & LTS N5 RIRE %
T3 (Jerne, NK @D Network Theory'®), D %
.l e MRS Zhicxtd 2HiRiTEES
W] EFR s R, b MR foTURICEEL. e
THRIEENE GURME) 2MEW b O LB 2 LEDS D
5o INEZWRT B, BWAETIE, 77—V 7 4
ATVvAFICE D ES IS E MEPUE (single
chain fragment variant: scFv) T& % D2E7 MER S
. RA WS BEERFEBTHO N T %,

BENREHTEI =TT

SR BRI L DL —DDERESHF L LTD
M AEE OO 5, HEFMBOT 7/ ay— i
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Bb¥ 5L, JUROF T ERAEERREL T
WREETH D, EHRRMLE L TOESIE [z LT
BESIRE L 50, Evw) ZEWCRE S,

2001 FEDFK, KETHE & /- RIEE (Bacillus  anth-
racis) 7 A BAET, FIRIEWC XD S ADEEEE I H
720 WO IZPTAEE IC L 2 EFEEIC b Eb & 98T
LUizo BRERIIIAER T, BOtAF. PiEiftEo 3 1
HOHREEEL  BYPERIBCES LD DL, 2T
IR TR A L. BOERT & EHER 20l
FERIC AN D 72 D7 — b BPED 7, MEANICAD
A AT IR IS OBREE T 2 - 2 ¥, Bt
TR 2FEICE S L 5, PHEITURIZV 5 22 iU
Fapi e BB 25 FU NV EFRFEDO LS b
DTHb, BEDODKEDHERY 7 F 2 I RIEE O EE
PEEROWHEPIEOAZ Y 7 F e LTHWRTY
%, LinLiDe, 775 %513 185 B, 6Bk
U, AR ST & ey,

5 o BRI 3 2 Pk ORI (B
CIREEAE GS ) v A — (GGGS) 3T F R TOR
Wb EE N Ig OEFEBEEEZEE LD (H
$4TIA ¢ single-chain antibody : scab) % 5#t v 77
/74 WA (El-, B3-) WIKHARAATEN D & — SR
L7z (Fig.3), AIZESERIZ 77—V T 4 A7V A OF
iz X Db PR L OfEEWENE <. P TOR
EMEDE < L D ORAETUR O RRTEELS E W b O 2
V7219, IZSEEI I TRV INE < (F 45 kDa) AR
FEEMEEE WA, KIEIMF COFERAIE N, Lol
BINS . T T I ANV XD EFRELREDOHE X
BENET2DDEEZ T, TORE. X7 T —Ic LD

secrete

Antibody producing ceT‘

infect

Adenoviral vector

Fig.3 Single chain antibodies produced by recombinant technology. They were secreted from cells infected by adenovirus

vector.
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Lethal toxin
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- Anti-PAscAb Ad-vector ﬂ
-Control scAb Ad-vector 100+
=Ad-Null vector 4 Anti-PAscAb Ad-vector
BALB/C/ dose: 10" particle units ’ ’
route: tail vein 80
60 -
Lethal dose 8 40+
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at 12 hrs before ©
to 2 wks after 2z 207 o vector
.. . E ~ Control scAb Ad-vector
vector injection S \
n Ad-Null vector R
Evaluate 5 o 2 = B2
= Survival rate (n=10) 14 -10 7 -5-4-3-2-1 6—‘

+0.5
Time after vector injection (days)

Fig.4 Following adenovirus anti-PAscAb administration to mice, anti-PA single chain antibody and anti-PA neutralizing
activity were detected in serum over a 2-week period. Substantial survival advantage from anthrax lethal toxin was
conferred by the Ad-anti-PAscAb (open circle) following administration from 1 to 14 days prior toxin challenge.

Anti-HER2 scAb

Human Ig k&
Constant region

Anti-CD16 scAb

A.

DNA inserted by retro viral vector

secrete

Cancer cell
| Bind to HER2 Ag on cell surface |

Human amniotic stem cellsw

S~ —

NK cell with CD16

| Cell death

Activated NK cells
by Anti-CD16 scAb binging

Fig.5 Bispecific antibodies using the human anti-HER2 scFv (C6.5) and the human CDI6 scFv component (NM3E2). The
NM3E2 scFv retains binding CD16 in the presence of plasma IgG.. The human origin of C6.5X NM3E2 bs-scFv avoids
the HAMA responses that were one of the obstacles encountered in the clinical trials performed with the 2Bl bsAb(A).
The bsAb induced NK cell activation and highly selective HER2 expressing tumor targeting (B).

EASI BRI, 5 1 HE» 5 4 HH T,
XU ADBIERBRIC BT~ Y A REES YT (Fig
Do ZDEIWHBDOFNPIEERS T2 HEEL
T, Fplatifk, carrier (ZOBERIT T/ 7AWV R)
ZHVS Z L STURDRIRE R LT 5 HETH 5,

PRI B W THUASHEAE S 2 7201013, =7 =
7 ¥ —HEEE (ADCC & CDC) BEETH2, T7 =
7 5 —HEEE L 1T PUAD Fe fEE DS H G Hitko 7 5 2
WIHKE S %, TUEESIRICB W TIE, Bz ADCC 23
F— 725, delete IgG 7 7 AHifkH T Hlf. NK
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Liposome

Ceramide

bind to P-gp

Fig. 6 Shematic illustrations of a selective transfer model proposed for ceramide from anti-P-gp immunoliposome to the P-gp
expressing membrane of the tumor cells. The immunoliposome binds to the extradomain of P-gp and internalized by

constitutive endocytic processes.

., fFpEk, ~ 2707 77— ED Fe 28546 % N L T,
IheDx7 =2y —HfREEEL . PUEORE
7oRERERE (BN 2RI BIR 2R/ > (R NK
B, HATHEREI N TV AR N— FF )Y
FHrb ADCCENLUTHREL T2 EEZHNT
VW59, I PUABES BRI RN RERIR 2 ED &
ST 2HABIEESTVE, VDb DL 727
& —HERE R E0 5 72 T AifE, NK L, Bk, <
ru7y—=YEREEET LA A A2 (IL-2, IL-12,
GM-CSF, TNF, RANTES) & 0@l &Hiik»ifse &
., —E CHRIRRER A E > T 517,

AR EE 5 13T HER2 Pifk & H1 CDI16 G bk
O A ZEFEIE D BE B & o 7 MR R & D T
2ot MIUABLEFOKRE SIZ 1-2Mb EERKTHY
t b IgGIiROEFEER BRI/ u—= 735
CEMHEETH D Z LS, FeBEORA L LTH
CDI16 AT IR ORI 2 2 R L 721919, v ko
7 ANWANY F—E LU CEERF 2R E
ALTHY . Pk FH T 2 MBEREADIGH 2
EHfgLTw3 (Fig 5),

1990 £ERATHE, Vietta E 512 & D T3 S 17z fED
S YA OVREIC b PUADS W S22, £ 71—
FAAURICPERIESR L E 2GS ¥, TR %
JECFRJE 9 % drug delivery system (DDS) D AETH
5o FDO—D & LT, Torchilin & 1%, I (53F)
WX PR E ) K Y — A HEE L ORI B
bRl A L VR —AREIE L 7229, Hosokawa,
Tagawa & IX, B #, K@ ICHREEO WL
gulutamic acid gamma-monohydroxamate (GAH) % )
RY —LDOERHIZFE L, VRY =20 FFYvE
YURE ALY RY — A MCC-465 Z1ERL L. 5
WIDFGIRBAFS T 1) CTHIFUL ZET L T %2, 1999

£ 5 2001 FifTO N5 VB Tk, & MEPiE
ORI BT LI LB S 5 HAHA K6
BEBHERTELT, S FFYNLEY VEA
DERY — ATHE SN TV ALIMEROBEIEHPT
H e RIEFIEGFEOFBL b BD 2 » 5 72220, BifE.
FELDT RNV AFEEHODHLE A7 4~ TE
BThsrE7 I REHALLYKRY —LDORMHIC, BT
PES >N 7 OB N 2 A 2ot % BEEETIR
THAHPHEY o7 A L)V RY — LB L. Z
DO R 2R TH 2 (Fig 6),

BhHl)ic

PRz oo =7 » 7 3PUREZE 2B A, N
A FF v IRMITT 4 A7V A R L BEERPUR,
EMNHEEEN I VAV 2w IR TR, TSI —
7 EEREICR E v, BIEAR I N T 55 FIEREE
GBERTUER) E 3 Thifkn >y =7 ) 7 DR
Thb, 5HOIHOERIOARIIF S THS D, il
PRODEERT « BRIERTZE% & LTk, HIZIE Crehitfk s
HOUCHRADICH%®E 25 Z EBNRUITH L, F
o, BEMEREFIED S OFRES R GERER T 5
ZELPEI Y =T S O—D L LTEELE
ZoN5,
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