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Approximately 15% of N-glycans of trastuzumab
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To investigate the function of N-glycans on trastuzumab, we developed the rearrangement of
N-glycans on trastuzumab. Trastuzumab is a recombinant anti-Her2 monoclonal antibodies,
which recognizes Her2 (human epidermal growth factor receptor 2) molecules on the surface
of breast cancer cell and induced ADCC (antibody dependent cellular cytotoxicity). N-Glycans
of trastuzumab produced by Chinese Hamster Ovary (CHO) cells are heterogeneous,
approximately 85% of the N-glycan are core-fucosylated (GIcNAc a1-6 Fuc moiety), but
remaining 15% are non-core fucosylated. We prepared the glycoengineered anti-Her2
antibodies which has homogeneous glycans and performed their binding assay for FcyRII
a-V158 and ADCC-reporter gene assay. To remodel We used the hydrolysis and
transglycosylation activities of various endo-f —-N-acetyl glucosaminidases( ENGases)
toobtain the glycoengineered anti-Her2 antibody which have homogeneous N-glycans. We
prepared anti-Her2 antibody with core-fucose, such as anti-Her2-(G2F,G2F) antibody, anti-Her2
antibody - (G1aF,G1aF), anti-Her2 antibody -(G1bF,G1bF), anti-Her2 antibody -(GOF,GOF), which
named HerC-G2F, Her-C-G1aF, HerC-G1bF, HerC-GOF from anti-Her2 antibodies (trastuzumab)
produced by CHO cells (hereinafter, this is
called “HerC”.). And also we prepared

ADCC activity of HerB and HerC series

anti-Her2 antibodies without core-fucose,To o 3

such as anti-Her2 antibody-(G2,G2), so000 : Her inatct-AKTA
anti-Her2 antibody-(G1a,G1a),anti-Her2 ’ : ::Za
antibody-(G1b,G1b), anti-Her2 50000 ® Hesoib
antibody-(G0,G0), which named HerB-G2, ® HewGo
HerB-Gla, HerB-G1b, HerB-GO from e
anti-Her2 antibody produced in transgenic % HerC-G1aF99.9%
silkworm (Bombyx  mori) coccon 20000 e
(hereinafter, this is called “HerB”.). From + HerC-oNGaseF
the ADCC assay, it was shown that HerB o ——“:mﬁ

. . s mgw -9 -8
series have more higher activities than 10910 (196, g/mi
HerC series with core fucose.
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FEGHIBE 5L TV EE DD PR DOEEET
5 ADCC 1M (Antibody—dependent cellular
cytotoxicity) |2 DUV 5,

PUREHLD ADCC JEMEIX., M0
JFARDOFUFIZH A Fab SHIRAZ N L TG L
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Fig.1 725 HerC OFESHIL, GOF 7342%,
GlaF $L<IZ G1bF $334%. G2F 735. 4%,
Gla HLIE Glb 234. 7%. GO 734. 5%,
GNIF 7233. 0%, G2232. 1%, M5%31. 9%,
G1GN1FA31. 6%, GN130. 9% Th -7,
%72, Endo-CC ALFRL 7= HerC D iE B2 b
FHMEHTHSE GN1, M5, GN1F, GO, GIGN1F @
T _NCOPEHEE, F/2a7 7a—2AD7R\\Gla
{HLLIL Glb, G2 O—EROPEH E A LT
WA AR TE T, ZhUZL-> T, Endo-CC
DOEEFED HerC L7 7a—AD 7 HEH
MO T 2N 0, ZOEFR O
EERRMEEZFAT2EFICL- T, AR LE
HerC Z Rt L7ZREO BT T V712
JDIREMBAERT DM E R E R T 5T
Bl TEZT,

2. A7 73— AEHHESHSA HerC DR L

Fig.2 O7a—I|ZiE-> T, MR AY X <7
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b) HerC_dBz endoCC treatment_Bz C)
pep+Gn 0.39 9.53
pep+GnF 13.55
GN1 0.94 0.00,

MS 1.90 0.000 %
GN1F 2.95 0.00,
GO 4.46 0.00
G1GN1F 1.57 0.00,
GOF 41.96 38.78i
Gla/b 4.67 0.98
Gla/bF 34.11 31.26
G2 2.07| 0.67
G2F 5.37 5.24

Calculated %=

each molar/ total of molar x100

Figure 1. a:ESI-MS spectra of an equimolar mixture of Bz- glycopeptide(trastuzumab) after
Endo-CC treatment and d-Bz-labelled glycopeptide(trastuzumab)

b:Glycan analysis of trastuzumab and Endo-CC
c:Hitogram of glycans analysis of trastuzumab and Endo-CC
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treated trastuzumab.

treated trastuzumab

3)P ZHIGL. TN ZF 4 one pot T
B —galactosidase, Neuraminidase, Endo—S T
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Figure 2. Protocol of chemoenzymatic synthesis of fully core-fucosylated HerC (G2F,G2F)
ENG’ase (Endo-S, Endo-D) , Glycosynthase (Endo-
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Figure 3. Preparation of donor oxazoline derivatives by one pot reaction from SGP
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Figure 4. Cation exchange
chromatography of trastuzumab
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Figure 5. Histogram of before purifying HerC-GOF, HerC-G1aF, HerC-G1bF, HerC-G2F and
after purification of HerC-GOF, HerC-G1aF, HerC-G1bF, HerC-G2F
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Figure 6 Binding activity for FcyRIIa of the
fully core-fucosylated glycoengineered
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{61/ 24 % Jurkat /i@ 2 A=, ZDJurk
atfligix Fey RIa-V158 2% ERNIFHEHLL
N7 27— DOFRBLE T HANFATNuclear
factor of activated T cells) 2 B4 %22 &
REFT LD THD, BHRDOFEHEIZE N XY
A~T7L, arba— LT, il T AY
A= 7 (HerO)ZRE LT (Fig.7),

Table 1. Dissociation constant of
core-fucosylated trastuzumabs

1785 D & F2Her COD AR B TE HUK

ETIREN fiZ Bt 7E 4K, steady [M]
HerC-intact-F 84.2% (2.90£0.49)x 107

HerC-G2F  99%Ll Lt (5.36%+0.29)x 107
HerC-GlaF  99%Ll Lt (6.37+0.17)x 107
HerC-G1bF  99%Ll Lt (3.69+0.18)x 107
HerC-GOF  99%Ll Lt (3.83+0.09)x 107

a7 73— ARG OB — SIS R
HerB-GO, HerB-Gla, HerB-G1lb, HerB-G2
Wb HerC KD, 135702580 WEMEZ TR
TR AT Ta— A HE—FEREEE RO
HerC-GOF, HerC-G1laF, HerC-G1bF,
HerC-G2F [XIZEAEADCCIEM A RE727)
o7z, Fig. 70 Ha7T 7 a—ARE O FEdH
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