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An overview of antibody therapy against cancer
'Hiroaki Taniguchi, *Kohzoh Imai
"The Section of Antibody, Vaccine and Molecular Targeted Therapy Research,
the Institute of Medical Science, the University of Tokyo
*Center for Antibody and Vaccine Therapy (CAVT), IMSUT Hospital,
the Institute of Medical Science, the University of Tokyo

Abstract
Monoclonal antibodies have become the most effective therapeutic modality for treating
~ human cancer. Anti—-cancer monoclonal antibodies can be targeted against cancer cells
by several mechanisms. Even unconjugated antibodies show significant efficacy in the
treatment of solid tumors and hematological malignancies. Immunoconjugates composed
of antibodies conjugated to chemo—drugs, radioactive or toxins are powerful therapy for

lymphomas and solid tumors. Moreover, immunomodulatory antibodies can promote the
induction of anti—tumor immune responses by directly activating or inhibiting molecules
of the immune system. Antibody structures now can be readily manipulated to facilitate

selective interaction between the immune system and cancer cells, so that these reagents
will become important components of the anti—neoplastic protocols of the future.

Key words: monoclonal antibody, tumor-associated antigen, immunomodulatory anti-
body, immunoconjugate, antibody engineering

U oI

1970 ERICE / 7 T — F VM HifE (mAD) 1ER
FRrmERsh, FOHIOERICAY, T
T A A CHARENRAONR, BIHEEFL
2% EORKEF TF A SHfkP e Mehifsh
B L7 2001 FEIZIZRHAETD rituximab,
trastuzumab P EHE M E L TEREE N, MURE
J 7 a—F VIO AERNOBEREGRIX
BALZRETRILTWAS. T FEXED

BERFARIEY VA ERBERA ALK LR
LHEBROBIGERE L &Y, RES7FVOE
i % 17 ) PURIEE, BRIRRBRTIHE T NEK
WENDTV A, ARTI, PARBRERLG
DRBITHE R EARIGIREE 2 HH T 5.

1. O &2 3EBEHE

TEHL O ER B mAb DX R ILENHFEOHH
R A, —BRBICEEREIR EBEMRO
FEBEICRIAL, BHICHMEIBETET

"RRCKZEREFRD ik - 72 F U HRETREN  CERAZEN MR ERRR fik - 7o F Y I —

0047-1852/12/¥60/H/JCOPY



2088

HhHILHEFLL, FRBRAREORE, IR
EARIIEENDRZL, LEFRTTHIEOIE
LIERTEDBLIENEZ L\,

P44 4K 77 v H0 B 4% & (antibody —dependent
cytotoxity: ADCC) R AR M4 E (com-
plement-dependent cytotoxity: CDC) D#F %
W T 2856, PERAESASHRREREICE
EEh, REXT7 75 -MRPHEE ORI
PRETAILIVEETDHA. A, HBEOF
YN — R F KD down-regulation DIEH %
BT 2546, HRGESEOMBANDER
DARDNEEL LS.

R mAb 2SRRR T A BB EHF I B
DERBHATT)—=ICHEINTHE(FE )N

1) mAEMRMERE

CD20, 30, 33, 527% & YT 5.

2) MlaREmHMELE

BEEFLEOZBFHRTH L LHES,
CEA, EGFR, ERBB2(HER2), ERBB3, MET,
IGFIR, EPHA3 2 EFHHN 5.

3) mEFERERE
WMAMEDHFEC P LERERT T
VEGF, VEGFR, integrinaVA33, integrina581

VEHsN5,

4) EERE, MENAEERE

JEFEOZFHIRETH Y, fibroblast activation
protein X° tenascin ASHI 5L 5.

2. BERTRBOIERRRF & EGH

BRI ROERBRIE, KT 5L,

(1) VR A AORERE

(2) REROBRE(= 727 ¥ —i&H) 24T

5
(3) PitkzRAEE LTHRBLAERNZEDF
l) VAS l) —
sz enTcaEsEL)

DiE, Y4 b2 YREERFEERZD
REGLRCICEENICEELT, Thon4sH
Bz HET 2R HMETH Y, FAEBTR
JEEERIC BT EHELRET 5 VEGFIZ
X3 % itk (bevacizumab) 25H1 H L 5.

(222 T, ADCC* CDC & Vo 7230tk

H A Bk 70 % 12 5 (2012~ 12)

BEDZ 727 ¥ —EHEENMLLLDT, PA
BRBAADE S BFEYT S, BAENICIE
LB R EE T & 5 Hi HER2 Hi4E (trastuzumab),
JE Hodgkin ') >~ /Sl {&#IE T 5 51 CD20 Hilk
(rituximab), XI5 - EREHEREOMEGF %
BAEHiK (cetuximab, panitumumab) AR RHF
Thh.

B, MAEREEFCRVWIREREZE
TAHDT, BETORRSHELETITIEZL, M
REENHLEw. A bHA Y, FPEFEVURR
SHHRUETEO NI v 77 UN) —0idfE
LTEBTHA(I¥ L VRE). RE, [%E
Bat 1 5% 1498 12 gemtuzumab ozogamicin (FT
CD33 #ifk—calicheamicin), A DIKEME,
F7-0%, MRtk B #1BaYEJE Hodgkin V) ¥ R ED
#IZ ibritumomab tiuxetan (*Y-#T CD20 Hifk),
JE Hodgkin Y ¥ 7 SfE D BRI -tositumomab
(UI-PLCD20E) D SEMXBRISA S h, »
Th MBEEFIHT2d0TH 5.

3. MR RERIED co-stimulatory
molecule D1ER £ 1E85 T 2 MIFES

PURE RN 2 RERER, PURRRMER, T
) R, BABROBMEREELRIGTH 5.
THIROEHEILICIE, PURERMNZERE(T cell
receptor) 23R R M A2 (antigen presenting
cell: APC) Lo X EHBESHFHESHIIES
LB 7F Pl mEsha vy I n
PHETH S, WIS, co-stimulatory 47 FIC &
S TIEESNIHY Y 7 F VL 2BENEE
Lhb THIKE®CD284FiX APC LD B7
SFE(CD80 % CD86) L mAHEMEAHICLY, T
MEBICEELY 7V EEEL, IL-242 L0
YA bW A VOBEZFRT S —F, ALY
HY Fe{ET 5 CTLA-4 13 THIRICHIRIdE
TrNVEEEL THROEELZELIE2,

Z ® co-stimulatory ¥ 7 F NV EER E L2
WBERARBORENEATH . HCDIS2
(CTLA-) P CTLA-4 ICHA LT, 20
BEEICE Y ERETHRROERMEEL, R
EERENETS. CTLA-42BET %L
FYE/ 70— F VHAICIE, ipilimumab &



Nippon Rinsho Vol 70, No 12, 2012-12

2089

F1 EEBOEFCAVSh TV E/ 7 O—FILHE RS T 2 MEEMEHE Coi X b 3

rituximab R V) IV
CD20 ibritumomab tiuxetan, o en
. tositumomab o
i M 57 (LSRR CD30 brentuximab vedotin FIF )
CD33 gemtuzumab ozogamicin ST B0 15 00
CD52 alemtuzumab ) >R
EpCAM IGN101, adecatumumab b T CGRUAE, K, D)
CEA labetuzumab U, RIS, Wi
2pA33 huA33 PN
IEATAACHEB Mucins pemtumomab, oregovomab  FLAE, AN, MidkE  SENERE
FTHWS ¥Ry TAG-72 CC49{minretumomah) RN T
B CAIX G250 W
PSMA J591 i SLIRIE
folate-binding protein MOv1E, MORAb-003 LB
(farletuzumab)

gangliosides(GD2, GD3,

Wil e OM2 % &) 3F8, ch14.18, KW-2871 PRSI SEENGNS, LB P
REETUR Ley ftit hu3S193, IgN311 FUE, KMAE, DA, TS
VEGF bevacizumab N85 i A%
" . VEGFR IM-2C6, CDP791 Rz o R AT
R ML il
I L AL integrina VB3 etaracizumab I 385 o 5%
integrina 541 volociximab D985 i
EGFR cetuximab, panitumumab, 7 F =, Wish FL ORI,
nimotuzumab, 806 IS 5
& "' . r,t; '?’ “;,"; s 133!‘5‘%\?"
ERBB2 trastuzumab, pertuzumab 'fiﬁ% !!J:)wai"u Vi, SRR
(TIRYA S
, SUIG. . M, I,
ERBE3 MM-121 —rL%ln !)\.llvjﬂffii Wi,
T S2 R
< AMG 102, METMAB, D
i B L9, T, DRL
J;kﬁllfi ; 7. - MET SCH 900105 LA, DA, RN
P R AVEI642, IMC-ALZ, MK~ 74—, Wifii, 7L, S0
0646, R1507, CP751871 A R RN
Wik, W KB, 2T /-
EPHAY KBS, TAd 70 4 =, G
TRALEL mapatumumab (HOSETRY) 4 pee e s, i 0
TRAILR2 HGS-ETR2, C5-1008
RANKL denosumab AN, R
SR, FLIE, M MR, WU
0285 11 2, FAP sibrotuzumab, F19 i]\;g;: A, i : s
MBSIE TR v—r
Ml T tenascin 81C6 FF—=, FLHE, WA

CAIX: carbonic anhydrase IX, CEA: carcinoembryonic antigen; EGFR: epidermal growth factor receptor,
EpCAM: epithelial cell adhesion molecule, EPHA3: ephrin receptor A3. FAP: fibroblast activation protein, gpA33:
glycoprotein A33, IGFIR: insulin—like growth factor 1 receptor, Ley: Lewis Y antigen, mAbs: monoclonal anti-
Bodies. PSMA: prostate -specific membrane antigen, RANKL: receptor activator of nuclear factor—#B ligand,
TAG-72: tumour —associated glycoprotein 72, TRAILR: tumour necrosis factor—related apoptosis—inducing ligand

receptor, VEGE: vascular endothelial growth factor, VEGFR: VEGF receptor.
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tremelimumab 215 M 5. BIEIXEBHO %
WEAIGHERNZBE, A5/ —<hEOER
WKRBRICAWSORTWS, THIROWEIN S
TV EESRICIA D LSRR LS

(RRMEFEHR) 2 EL, BWER & LTTH,

BEVARLNEY, #BEYRATFOAL FikE5TH
HTEB, —Fh, HBEBEIEXT ) —<DEHBE
ELTRBWICHVSR, HEMME B,
B A2 BRI R B8 1 3 L T i sunitinib & O BE
BEMRF S TWa. BHERIZRE, TH,
R ERENRE Sh T3,

MDX-1106 x THIlBOKREICHEB T A A
& programmed cell death 1(PD-1) D ¥4k % FH
£45%. PD-1¢ Y # > FTCéHh5BPD-L1/B7H1
F /21X PD-L2 L oA, WEHELY o 5kic
TR M=V REFHT S, PD-1 ¥ 7 F &
DOEEIL, A5/ —~, B FEANIRE,
KB AR E U RBERBRICBWTRE
BAERERLIC

co-stimulatory ¥ 7+ V2 ERy & L7 #EA
MARIC X AP AHRBELTIE, TI=AbLEL
THERTAHGOREDTOIL TS, flziE
THIRBOEMLE D 7259 CD137(4-1BB) 1%
TAHEEE MEPLETH 5. AHifkiL Phase |
REBIZBWT, FEFWCIRLE WG CHRIEEL
BERLEY, BRAROMETEELFEEZ
ARLZZ" EIZ, B CD40 i D BRRERHHEST
LTHh, EITHBESEREIC gemcitabine & 5T
CD4OHUE %5 LR BEDEEHRET
¥ % gemcitabine B G 2To - BE L D4
M YEL 220

4. BERFEHECELT(NS YT
FUN—-DOBEHS)

1) MFABRRMER

WEHEE YovyAaTrhalF, 7
FIHA T VROMBARGRELBE
EhTwa BE BROHAZATWAEODIIR
gemtuzumab ozogamicin D& TdH h, CD33 f&
HAEEHYERnRICEIGA D B BE,
doxorubicin, DM1(Maytansin), CC-1065, %
—H ey Y RILATA AL monomethyl
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auristatin E' % geldanamycin & O B&#I A EE R
HERICA o Twh, HER2 BTG, &8
2L ASE IS O trastuzumab-DM1(T-DM1) %
Hodgkin ) > /3fifize & @ CD30 Bt > /3 JEiC
%9 % brentuximab vedotin i&, FEFIZHEH VI
eI RESNTVEY.

2) BXERan

naptumomab estafenatox I3, P AMRBITR
5T4 2483 A Hifk o Fab ¥ 12 staphylococcal
enterotoxin A % #EE& L7z DT, ETHEOEM
BafE =%t L Phase I REHTH 5.

HRE-BEREEOBERSHOBRICREE L,
BEVRERELFLTB ) KBRS TELY
ZETHAHH, HEEOPEGIR L MEIZ X
AHETHIRTE 5. FEE HCD2HL
angiogenin DB &4, HLErbB2Hifk L & b
B5I% RNase DBl & 4 O IGKR AR FRAB S 1
Twn5.

3) Antibody—directed enzyme prodrug

therapy (ADEPT)

NEEEASEE AT B HBIC T A ICEEE T
&, FOBETHMAROTOFS vy 7%
EHEAL 5 E#: % ADEPT L # L T 5™
CEA BFHEIESE A LC, CEAIIK ¥ 2 ikl
B, PVEFIRTFTY—-Y¥ROMEY X
78, WA bis—iodo phenol mustard ®
Ju RSy 7 ThHbID2T6TPIIH L TiIThh
7> Phase IR CHMMEZ R T 2EEMPED
nTna,

4) Y1 bhA et

FA4 bPAA4 Y DEFHREIKBRGBLEL
HOERREWERAMEL S 22T, BEICHK
BUYLHEETA VI A4 UV ERBETHAHENE
i8N IL-2LHifkoBeEs v 37 HE,
in vivo THEEEMIRENE, 25/ —~, KBEREIC
ML THREZADTA. 72, GD2* EpCAM
Btk e MEIL-2Z2B& LAs 303 I
BMEAS /) —< R LRE CHEh, NKHll
fan$k, ADCCHEMD LA ZEBHIL.

7478 %7 F i T bscFv(single
chain Fv: TEHR(Fv) & TFFY ¥ H—=T
HEHEL-BHTESHR) &L TNFa 2BIA L



2092

L19-TNFe i3 2 PUEEEE 2R LY, BE,
Bl SRR EX 2 VERI L BEEEOR
T 2 2 3B S BERE R E 2RI
Phase Il REEAfTHN T 5.

EbH I

MEDHGTEOEBFIILY, SEEREH
FEERMIBEH L TwA. TERBROANL
B WML ERSET, —HOUERRT
BRHIROEERE TH S CDI9 ISHEL, d
O = O ERRTHREESETHRO CD3

B A B 70 % 12 5 (2012-12)

L, WEE SN % 855 5 5 (BIiTE) X %
Eh, BHIRESZICHL, VPR THVIHR
PELNTWAE™, /2 catumaxomab (35T
EpCAM & Hi CD3 ik & &4, EpCAM BikA*
AN E CDOSEEMET Y » 3RS L, B
FcliF# A LTHERTHERICIEET 5.
EpCAM B EE DK EFICEU TR 3 h
7e.
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