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Potelligent Antibodies as Next Generation Therapeutic Antibodies
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Antibody-dependent cellular cytotoxicity (ADCC), a lytic attack on antibody-targeted cells, is triggered upon bind-
ing of lymphocyte receptors (FcyRs) to the antibody constant region. ADCC is considered to be a major therapeutic
function of antibodies. ADCC requires the presence of oligosaccharides in the Fc region and is sensitive to change in the
oligosaccharide structure. We have demonstrated that fucose is the most critical IgG1 oligosaccharide component, and
the removal of fucose from IgG1 oligosaccharides results in a very significant enhancement of ADCC and anti-tumor ac-
tivity in vivo. Many therapeutic antibodies approved or clinical development are produced using Chinese hamster ovary
(CHO) cells that express high level of al,6-fucosyltransferase and consequently produce highly fucosylated antibodies.
We have established the fucosyltransferase knockout CHO cells which could stably produce non-fucosylated antibodies,
designated as Potelligent antibodies. Potelligent antibodies show potent ADCC upon target cells through the effective
and antigen-specific activation of NK cells due to augmented binding to FcyRIIIa. Moreover, Potelligent antibodies can
evade the inhibitory effect of plasma IgG on ADCC through its high FcyRIIIa binding. Thus, the application of Potelli-
gent antibodies is expected to be a promising approach as next-generation therapeutic antibodies with improved efficacy,
even when administered at low doses in humans in vivo.
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Fig. 1. Mechanism of Therapeutic Antibodies

ADCC (upper left), CDC (upper right), neutralizing activity (lower left) and agonistic activity (lower right) are major mechanisms.

FHET S Z L TEIREZEZNS S BDTH D, HHl
RPIAOHI & LT, RIEFEE TIEP TNFa F A 5
Pk infliximab, 7%A MK Tld$i VEGF & Mudifk
bevacizumab 23T 5115, 2 DHIZ, ¥—4 v b
ST OEFICET 5 EESEEEZ/HOL T
=T ThH, YIZA MEWMZET 2HKICEK
DRREZES 7 F IV EFE L 5 —7 v Mild i %
HNHEHHOTH5. 3DH, 420HIE, HAMED
FKHENZHB L TWSHIRICHARR A L, JikNE
T EHREHEEZFIH L THAMBEZIETZHDT
HD. HEHEEEE L T3, ADCC B X UKk
M {5 2= 15 M (Complement-dependent cytotoxicity ;
CDC) MEETHS. ADCC H 5 Wid CDC NE
BRPUROFERIE LTI, ERDF U 2N
DHi CD20 F A Hi4A rituximab, FLAT A IS D B
Her2 b MMEFUE trastuzumab 23207 5N 5. Pk
D % & D LI E I ADCC, CDC {EH: D 1
W HE L2 ENEATH 5.

3. ADCC EHEHDEEM

ADCC G &I, #—7 v MAfIZH S L 726
KIZNK Mg~ 07 7y —27EDY 2R T
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v Mz GET21EHTHS. ADCC I, bh
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OHEZENFED A =X L EL T ADCC &I
AT, CDCi{EM, 7H M= ZFEENE, 732
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oz, R0, KR EAEMRIARTSH S
rituximab J% 7N trastuzumab DX 7 X T D HiEEZ)
RDOANZ X LD S NT=FER, Fe ZBMEMNHT
BB EERBRICHERICEETHo 2T &5,
ADCC iEENHE #IB U TWW 5. Y X 512, ADCC
TN O BB ISR RO RN S BRI NIAD
TWw5, b bhODFey ZxAKMalld, 158 FHDY
SJBPINYCTHZEAMT Val ¥ 1) &7z
NI THBIAT (Phe¥17) ODEBIEET
LRINELET 5. Cartron 51, 1 CD20 F X S#i
K rituximab O IER P F > 2 NEITHT B KR
Bz L, Foy 278K Ma ®%E & DRGRE DT
U7fE%, ADCCIEMME W Val % 1 7 D Fey %%
KAllaz 2 D07 LIVIZAET 5L, ADCC{E
PEAUE W Phe # 1 7D Fey 284k la 2z — 1D L
JVIZHE T % B3 XKD rituximab O EES R AEN
T /z. ? Trastuzumab |2 X B EH N AEBEIZBNT
H/ANEE IR B T d % 2 ADCC % 1 &
trastuzumab OGN RAFHES T K5 R HE = 1
720 IS ORRIE, PIRICE2BEFOREICS
WTH ADCCIEMMNIEFICEE R EHZHA L T
52 EERLTHBD, I5IZEFPIAD ADCC &
ZHRT D 2 ENTEIUT X0 @ FIEE )R
HTEDHILERBLTVS,
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Fig. 2. Basic Oligosaccharide Structure of IgG

HZ5Z &%, DO KLU Shields 5 A 5 M I
L7z 8D A UHURER T ORBRN ¥ —%28 AL T
5, BB XNHiAD ADCC I EITZ DHifkz &
ELEEEMIBICE D TRESH RS, F2NNUH
D07 2 BESNIIHEIBREIN NI &
5, NG DENWICZDHEREN D 2 D TIZ/RWn
EE MmN 2T o2& 2 A, BRITH UK
D7 a—2E8E ADCC &1 DRI & O FHBERY
BRind2ENSINoT-. £z, ADCCIEHED R
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BN BREFRE XY S Z & TEAGIIRD ADCC %
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ADEBMENA T4 > NTEFINZIVOY
S UFEAEFRHCIR UZRER, N o707
N7Y2FINTINaAYI D eMmMT28RICED
ADCC {EEHERIT DT NI EEE TH 5 DITH
L, 7I—=ZAMNRWHRIZELS ADCC #i#iL 50-
1000 (5 EGEETH D Z L2 HRWH L2 (Fig. 3).7
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Fig. 3. Enhanced ADCC Activity of IgG by Fucose Removal
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T/ w777 Ml TIEEATURND 7 O — 2 Eff
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Fig. 4. Production of 0% Fucose Antibody by «l,6-Fu-
cosyltransferase (FUT8) Knock Out CHO Cells
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43. R7TYZz> MED ADCC FHERD
AHh=XL RFTUT x> hHiRNEE ADCC
IEMEZ IR T E AN DWTHIT L 6ES, FiED
KT P> MEIZE D Foy Z/KMa NO#E&E
TAZT 4 —MNERLTVWBEZ EZ2MHERL . 129
RIZ, E bRMMOAMERESE L TLTT 74—
M 2 i U 72450, AU Yz > MiKICk D&
W ADCC iEWZ2RT T 7 = 7 % —#llflid NK #ifu
THo=. W RTU D> MEIZE D PRI NK A
fiil b D Fey 27K MMa NOKEET 7 1+ =7 1 —N L
FI2ILT, dikzN L TNKHMfEAREREL <
&=y MK/ T2 ZEMNTE, ILITHIE
BRI NK fifg 20 R K <IEMETE2 2 & 26
AU RERPURICHENTRTY Vo > MIKT
WIEMEE NK i3k 0 £ < & —4y Mililgicks &
52 ETEWADCCIEHZRTHD EHEL T
W3 (Fig.5). 512, "RF¥U Y x> bhilkE
FeyR1a D s & % 2772 1 T OV B G 112 AT L
THRER, R U P2 MUKIZE D FeyRla N D
774574 —EREBICAIE—EEHTHOND
FEEEEEROEMIERL Tnwz. D R7U P
> MEIZK DHIED FeyRIla NDFEET 7 4 =T
A =M ERT DAL ARG BRI D =
T A, JA—ZfEB Fe 7 I AL MRD
T aA—AEEE Fc 707 A2 O X i S 2
fRMTL, HEEfToz. 9 ZO/E, 7a—-2AkE
Fc 757 A2 M7 aA—2IREE Fe 757 A >
NDONAREEZ T - 20 H B L 2BRTIEIERIC
KLSBTHBD, 7a—ZALS ORI NENIT 296
HoFos D REFDDOKS FOREHENETH
o, 7aA—=ANKELTH Fc 777 A2 MDNAK
MEMEEAEBM LN EETREADERETH
0, 7OA—ANBLK DI EITKDOTMRNIEHE
HEDEWIZELD ADCC NHHE T T 5 A =X
LIZONWTIZET 5 RDENBETH 5.

4-4. RT)z> P REOBAMAEE  KIT,
ADCCIEHDMHR LR TU P > MUKITED
Lo REMERGTES MR 2 IMA . ERD
& 91T rituximab OEE TITRNE DO TEHEWL Fey 28
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Fig. 5. Deduced Mechanism of Enhanced ADCC Activity of Potelligent Antibody

TR L ADCC {51 % #58 T & 2 Pk 3
MEFEN TS, HHIKO rituximab & RT1 P >
A4 rituximab 2 L72#ER, RTU P o2 M
KIS Fey 28K Ma O 158 HHDO7 2 JBOEILT
ZRNCFRDOSTEWEMEEZRL, TXTORF—
THINIZ < HKRT VY P > MUKIZH I D rituximab
MRS ADCCIEMEL D 58 ADCCIEHEZEK T
X719 £/, PO ADCCIEMHEIZ Y —4 v Ml
il KT HPURKEEMET 2 ZENHS M E
2o THO, REREPUATIZE W ADCC {E % % %
W5 - DI Y 72 0 105 LA L OHIR O FEH
MILETH S, PURRBBDEEMICRSS5 —7
v MAREO SRV EER L T, fERETiIR E R
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10* F—% — ERIFITEK < 72> T, 19 CD20 %
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S5NTHD, ¥/ A70Y 7 NTHEINDHHR
PURIZ M ABIREIZE < TH, DAMREYZ D Oht
FERBEEN TR TRV DBEHEAT D EEBDbN
5. ZOXDPiEICH L TldE ADCC {FHIL O
RTU Y x> MNURD L DERIRBAFEIC I 2 2R
NEWEHFLTWS, Xz, 7Y P> MUK
DFENBMEZMFTT S0, YURAICIT IS
& —&ELTE N ORMIMEEERE BT 25 E T
WERELE. TOBE, BARALETIVRIZBN

T, PERVURICHERART Y 2 = > MURIZEEE ITHE
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ZETFIVOHEBROE®R T2 EE2MHAL
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WWE D in vitro ® ADCC iEMEIE, KM & 0 #
HLUZHEENRE2T 7 2 77 —fildE UTHY, Jik
KO =7y Mz A, #4RREEE#EL, fik
AL 7z —fMldicKOBEI Ny —T v
Ml oE & Z2HET S I & T ADCC IO X %
ML TWE, RITOWHEICK D, invitro D
ADCC iR LD B in vivo ITIENWEEZBNDEK
I 42 1M % W 7= ADCC &34 % Tld, Mg
WRBIZEENDNIEMSE IgGITLD, RO
5 Hifk @ NK #iig 1D FcyRIMa N\ D #s & K O
ADCCiEMHEMNIHI SN TL ES 2 EMmho /= 1P
PiROEKIGHZE X 5 &, KMmaemzlnzy
A RTOERFMNLVEETHDHEEZ, K
T U Pz > MR EPERBIFUR DI % 21 % T
L7z, TOREE, Iy 1gG XD FeyRlla ND &
WIS T 74 27« — &R ARTY P > MFTR
TIENTEMY 1eG NEEL TH ADCCIEMHIZIFEA
EHBFBINBZNWIENMHRETE 2., Leh->7T, I
5 1gG 12X D ADCC {E I EZZ T HWRT Y &
> MURIZEER THERBE THWHIRERT I &
NI N5 (Fig. 6).1®
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100 Table 1. Potelligent Antibodies in the Clinical Studies
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Fig. 6. Effect of Endogenous Serum IgG on ADCC Activity

AT Y2 MMKRIZE D ADCC &N LR/
&1, TNETHREART > T 1 7 ORMIME
BzczrL7z 74—l THWTHRFL T
7Z. L ULns, R7U 2P x> MNUKON AR
ORI %25 2 5581203, DARE DKM
HEgRkE L7 275 —fildE L THWTHRTY D
T > MiKIZE D ADCC gD L7 T2 0 O
MNETHD. 20 %LDOIANAVEE KR 10 ZOEH
ART T 7 X0 UFAE L 7= KA M BEELEK 2
I —#ildE L THWT, $i Her2 Jifk LY
RFU 21 > FHHT Her2 HifkdD ADCC 151 % H
B Uk, AN ABRFEORMMEZERICBNTD
RTFU P> bHiAD ADCC iEHIZ RS 2
&, HRROEEIIEHE A D ADCC i 1% o H5k & [F
HETHHZENHRTER. Y ANARFOHRITIX
PIMAKNEE 2 Z T2 EBE BT EN TSN, Fip
AWEIBHEICE DR T U P x> MifRD ADCC Hi5h
EHENET B2 &3 Nho 7219 AT B
RESEIIPID AR % & D - EHEN RGBS PR S 1
52 EMBND, LLEOKERMNS, RFUT > b
PR EPIMAROIEHREBHIHFETE S, BIE, K
TPz > M RIS A U7 EE O BUA D R i B
MBBEINTHO (Table 1), RFVU P x> Ml
DR TORERAMENEHINDDH 5.

5. &HYIC

LA LD, 7a—RA2HHTHET
ADCC iE 2 KRigICE O =R 71U 2 = > MR
i, REDROBE, HDENIE, DPRVWEEFRTO
BENRNPUHTES, AEMIHERICTERTSH
AFEORRB OFUARBEEER LHINTH D, EFEK
VEERDOHBIRZSEBRTEZL2DDEEZS.

BE AWMREBRREEFD DB Ttz
HEDOTHO, HERIN—T D) —5—& L TH%Z
HEMETH & £ U 7= fEHBRAE IS £, LA+, 7%
FiEL, ML, hIEEE L, EEES
fEt, AR E L, NEAELICE#RTLE L
HIZ, MHEIKEL THZELEZLZDHLITEL
AL L EWFEd. £/, HKFEMEEZLTHESEL
7z, BETEWNKFEEEO EHE=#, HalK
FEAT O EHIGEE, HILKRFETEHLBOER
R, A BN R EIR O IR 0,
R R ETB O 7 H R ZIZ TR L £
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