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Monoclonal antibodies are being used as therapeutics for a number of cancers, such as leukemia, breast and colon
cancers, and a lot of monoclonal antibodies specific for tumor-related antigens have been on clinical trials. Antibody-
dependent cellular cytotoxicity (ADCC) is one of the major mechanisms by which antibodies exert anti-tumor effects.
ADCC occurs through interaction between the Fc domains of IgG antibodies bound to target cells and Fcy receptors on
the surface of effector cells. In our study, a chimeric antibody, designated M-Ab, was constructed with the V regions
from mouse anti-CD20 mAb 1F5 and the C regions from human IgG1 and x chain. Two or three Fc domains were tan-
demly repeated downstream of the C-terminus of the M-Ab to give DO-Ab (Fc dimer Ab without a linker) , TO-Ab (Fc
trimer Ab without a linker) , and T3-Ab (Fc trimer Ab with a (GGGGS) ; linker in front of the second and third hinge
regions) . Here, we show that Fc tandem repeat antibodies bind to all the low-affinity Fcy receptors with very potent avid-
ities and have greatly enhanced ADCC activity. T3—Ab is about 100 times more potent than the parental 1F5 chimeric
antibody in terms of both Fcy receptor binding and exerted ADCC activity at a 50-100 times less concentration as com-
pared with the parental antibody. Thus, Fc tandem repeat antibodies are anticipated to be candidates for anti-tumor
therapeutics and useful tools to elucidate the biological roles of Fcy receptors.
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DHAMY T AHKTH 5 b MEPikiZ, b ME5RE
DORMBHUAEANE L K FT 20T, MfH
98 AE R AT n A T HUARK 7 R A B 45 (an-
tibody-dependent cellular cytotoxicity; ADCC) &%
R i 7 1k 77 1 M B 5 2 (complement-dependent
cytotoxicity; CDC) &M/ EAHEIRL 72,39 25
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BWIZHER L TH D, 2008 4F D HiARE 3 Fi 513,
HHR2EART 300 @R RILEBEA, ERNTD 2007 4L
TS0% LA AL T 1000 (£ Z#E 272,50 Z DX
HITHFAFTHNS N TVSHUKERTH 571, B
ETHRERPERIWA TS, PRI EME S
RO ONIETH D290, EECISEYMIEZ
BT 270 DRI NNEERD, £k, &
BRNE N OICEARNCERENEEEZ->TL
5. BEOHKRERSEOZENREINZETLEE
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Fig. 1. The Mechanisms of Antibody Therapeutics
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AR U7z, Bk & 78 B e 2 0 ifn v 55 i B E

—_— N v \ U, i i TR LTS 5 N B i
| oo \‘ J 5, TOFA AT IAZT A=A NI T
| 3 ko THEBIL, 35105 ERYy 0% kY
wre Ny ST —THEET B T & TR IS R % B 5
ik = L, 2hENOFKEBE L~ ¥ >F A Fefblc
z° 2 X S Lo TRESNAHKIN TRKAE B>T D
e T r Wi, B, SR TEE ORI E N E N OBk Bk
T M st pETIRS R 1 B AT S N, HUROE

e . h “ AREICEHL THREBRENVEZASNRND 2.
D oy ! s 33. > TLFBREAOENE KHELEH
Sem - Rz, BULEHETIR 0% W) 72707 2 RS
- . W, EEIEAMTIE 6% R T 7 ULT I KA E
FERE B 7 P Jil\a7= SDS-PAGE I k> THllEL, F MR 21T
Fig. 2. The Concept of Tandem Fc Antibodies S77. BILEMTIE, HEEE L#ENZN TN HEMT

M-Ab DO0-Ab TO-Ab T3-Ab
A S S XN L
CL fElgk(t Me)— 1 MY W '

CH fElgi(t MgGl)— AL

—(GGGGS), Y > —

Fig. 3. Schematic Structures of M—Ab, DO-Ab, T0-Ab and T3-Ab
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THERINDIIT THS. L#E, HEZIZTNTH
#25kDa, 50kDa Th D, HEOE >IN s5
CRIGETIIH25kDa THS. #EREL T, FcHl
BIRPUK, Fc ZBARYIK, Fc ZBMAYikoD L #HzZE
#)25kDa iz, N FND H %K 50kDa, 75
kDa, 100 kDa iIZfHi L7z Z &5, H$H, LI
EHITHUNIHEIHL TWb EF A D [Fig. 4(A)].
F7z, ERITEHTIEIDO 2N T 1 REGHHR L
Wz, FIRORENRLEREEEHERT DI LN
T&E5. EBILEMTIE, FoHEARYAK, Fo &
KYiE, Fe ZfEPIEDENZENITDOVTH 150
kDa, 200 kDa, 250 kDa O i @ IZ i L 7= 2 &
5, FNFNOFMAKIIHBE 20T, LE25T0
ST TWwWsEEZSN, ¥ 25 LA Fe Bk
MRBROHUR EFARRICAT OMEROEEZ &> T
W5 Z ENERTE 2 [Fig. 4(B)].
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35. T LFcBHEDFc 2REBEAMN
% 25 I Fe BFAD Fe SHKRITHT DS
%, BEEGEHIEE (enzyme-linked immuno sor-
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Fig. 5. CD20 Binding Activities of M—Ab, D0-Ab, T0-Ab
and T3-Ab
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Fig. 4. SDS-PAGE Analysis of M—Ab, DO-Ab, T0-Ab and T3-Ab
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AT I—BEOMESY N7 EEL T 293T
fazHWTERLZ. FNFNO Foy 2Bk % pH
7.4 CEEREME A AME/K T 4 ug/mlIZFHEL, 96
7 1) ELISA 7' L — MZ 4°C T—HBa#kE L CHEH
{£ L 7=. ELISA Assay Buffer (0.5% ™7 > Mg 7 )l
T2, 2mmol/l TF L 2P 7 I U MEEEE, 0.05
% Tween 20, pH 7.4 bV i@ EHBEHK) T
L—hZ37°CT2RM7OvF 7 LEE, 1
FTNOPUAZHEML, X512 37°C T2 R KNS
& /=. ELISA Assay Buffer T £ )l Z &% L /=
%, XA FF—EEBVFHE - o HbiUEZE
37°C T 1B S B2, #eis%, 0.4%o-7 ==
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SRR IIIA (F158) 1 JMEEFETH O, @HEITK
SRD 1gGl BT EF LA CHKHEGET, EAME
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