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Separation of Antibody by Fc Receptor Resin Based on Antibody’s Glycan
Structures
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We have developed a new and unique affinity resin coupling Fc gamma receptor IIla(FcR) that efficiently
separates antibodies based on their glycan structure. Fc gamma receptor Illa is known as one of key molecules
in the human immune system and is expressed on the surface of our immunocytes. The binding affinity between
antibodies and FcR affects the efficacy of the therapeutic antibody drugs, especially the ADCC (Antibody Dependent
Cellular Cytotoxicity) activity.

ADCC activity is one of the important efficacies of antibody drugs and is reported to be enhanced by the specific
amino acid mutations of the antibody drugs, or the specific glycan structure changes of antibody drugs, e.g. lack of
the core fucose.

We found that our FcR resin can clearly separate the antibodies with core fucose and those without core fucose on
their glycan structure. Two CHO cell lines producing the fucosylated or non-fucosylated antibody were established
by our laboratory. The evaluation of ADCC activity of the fractions containing the fucosylated or non-fucosylated
antibody separated by our FcR resin revealed that the ADCC activity of the fraction containing the non-fucosylated
antibody was 100 fold higher than that of the fucosylated antibody. The glycan structure analysis of the separated
fractions in the FcR chromatography elucidated that the antibody without core fucose showed longer elution time,
that means high affinity with FcR, while on the other hand, the fraction with core fucose showed shorter elution
time, that means low affinity with FcR.

These results provide new insight into our FcR resin. It could be a powerful tool for the analysis of the glycan

structure of antibodies or for monitoring and controlling the glycan structure during antibody manufacturing.
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Fig. 3 Chromatogram of Rituxan using SEC column

Table 1  Analysis of purified FcR*
Analysis items Standard value Results
LotA | LotB
SEC =95% 98% 99%
RP-HPLC =95% 99% 99%
SDS-PAGE Single band single | single
Spectrum ratio of 280/ 250 =12 2.5 2.6
Protein Concentration 2+0.1g/L 2.0 2.0
Endotoxin Concentration <20 EU/ mg 0.5 2.1
Conductivity 60-90 mS/ cm 72 86

*FcR ; MW=21kDa, pl=6.4, Tm=57.1"C

stable under acidic condition (pH 3.0, =100 hr)
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Table 2 Analysis condition

Equipment HPLC system
Column FcR column (4.6 mmI.D.X75 mm)
Buffer A 20 mM sodium acetate + 50 mM NaCl pH 5.0
Buffer B 10 mM glycine-HCI pH 3.0
Gradient 0-2min  0%B
2-30min  0%B to 100%B linear
30-40 min 100%B
40-50 min 0%B (re-equilibration)
Temperature | 25 °C
Flow Rate 0.6 mL/ min
Sample antibody 5 ug
Detection UV absorbance at 280 nm
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= Impurities from cell culture
% 3000 - E
7; E 1500 1
22000 1 b2
ES] k]
S g
& 1000 1 § 5001
: =
oo 2
=
-500 T T r
0 10 20 30 40
—1000 T T T . .
15 2 95 30 35 Elution time [min]

Elution time [min]

Fig.5 Direct analysis of mAb from cell culture

Fig.4 Chromatographic profile of Rituxan using FcR column
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Fig. 8 Chromatographic profiles of several mAbs separated by FcR column
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DHifRIE, FeR 1 7 & L5 A UL VAR A3 <
%% Z k. B XUYiIADER ADCC i EA W Z &
DHER STz, F 72, PilkE FeR & OREA I HE R
BHOT7a—=2H0KRELFGLTEHED ., FFEMD FeR
BT LR E OBAEICE ST HEETCE 3 Z &,
BRUOZORRE U THiikDHL) ADCC ik D i &
ZHETE 3 Z LRI NI,

4. £ £ O

Pllo X5z, v b ORyEEMEoO—# 445 Fc L
Y78 — M U Z=PURERSES SO 71 5 4 % BA%E
LT&7%, FeR 71 7 &3, Pifk& FeR £ DA 1D
NS PUARIES O BESEEIZ 5D < Sy s T Ee
ThDILEMRTE, 51, FeR & PUARESEN,
DAEA O & BHUREIE S O T b 5 ADCC Wik

IZEFH5LTWBZEMnE, FeR AT L5HWBZ L
THBEICPURESE R OFE 2 WE TE 5 Z & AT
7o, ARBAFEMIE, FeR & N LA, 55 BEAI 2% ik
ICEEL S5 2 LT, PiRORESIEEIC X 24
DFENWEWVSZFCROE FEKRNTORKOME = %
R &, PURRES O3 HE# WTREE L7z,
KBTS D FeR 71 5 40, PUIRZEHES O Rl 36752
R, EPERROBIRIC BT B 00, A & vz JFEER
B OO B AGBISE bE4& s T COMIG A THET B B .
RUSERFZE T Id. ol 22 ADCC W6 E % /R 9 Bl SE M 35 %
G35 hik%EEET 2 &5 AMlaORE &2 L,
Bl T, Ao sk X o ADCC Wit & A9 5 bl
PG L B XK BE T U 2T BT ARE/ ST A —
5 —Offl, BT O v 2 Ot e L TEE
ThH5b, IoICHERBO TRSHE LT3 ADCC
EMB L OEREEL2 T4 —F 232 L AARETH



Wy — 7% - el 5 61 (2017)

0. SEETIE, AR SN PURO RS MED B &
L T ADCC MO HERIZFIFH A WBET H 5 o

AWFRFHFED —EBIX, REWFEEA D [P 25 F 15
PESERAN I LB FE R Bl & (RRIL RS IS 1m0
P RAAR RS A s R i B 76 (EIBR AR I A L
7o KA R IEFHOEFLA) ) | K OFE 26 4FFE P
AN AL BT BN &  (CRIMCRER - 252
B> 728 D RISERALEAN R 3 (EIFEUEICE A L
7o KA RS G BLEAR) ) | KO L WFZEH %6
N H AR %A% (AMED) @ [RHEHCEE
W - M FEBLO 729 O RISERMR AR 3 ] O 4%
2k TiIrbhiz,

5. BEXmk

1) JPEALAGY - THy b IATAY MRV —T v
PLA— (201741 H)

2) AT HEAVET-. YAKUGAKU ZASSHI, 137,
815 — 816 (2017)

3) M. Satoh, et al., TIGG, 18, 129-136 (2006)

4) R. L. Shields, et al., J. Biol. Chem., 277, 26733 -
26740 (2002)

5) T. Shinkawa, et al., J. Biol. Chem., 278, 34663473
(2003)

6 a) WL, YAKUGAKU ZASSHI, 129.3-9 (2009)

6 b) T.Ishii, et al., Clin. Cancer Res., 129, 1520-1531
(2010)

7 a) R A. Clynes, et al., Nat. Med., 6, 443 -446 (2000)

7 b) P. Carter, Nat. Rev. Cancer, 1,118-129 (2001)

8) e Fadr. S W, b EGRE. B B
HV =05 - fifR, 58, 35-38 (2014)

9) Uniprot URL : http://www.uniprot.org/
(Fey Receptor Illa D5 : P08637)

10) D.W. Leung, et al., Techniques, 1, 11-15 (1989)

11) % 2016-183113

12) DrugBank URL : https://www.drugbank.ca/
(Vv F v < 7OFS  DB00073)

13 a) L.Cong, et al,, Science, 339, 819-823 (2013)

13 b) P.Mali, et al., Science, 339, 823 -826 (2013)

14 a) Y. Terao, et al., PREP2016 Symposium Poster #P

-T-213
14 b) Y. Terao, et al., PREP2017 Symposium Poster #P
-T-234

41






