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Study on the structure and function of glycans in target proteins for moving
toward individualized medicine using antibody drugs
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For individualized medicine using monoclonal antibody drugs (mAbs) it is
important to clarify the diversity of target molecules for mAbs and the relationship between the
diversity and efficacy and safety of mAb products. To elucidate the glycan diversity on target
proteins for mAbs we developed an analytical method for the site-specific glycosylation of
membrane proteins; this method comprised the extraction of target proteins from the membrane
fraction by immunoprecipitation with mAbs  trypsin digestion glycopeptide enrichment by acetone
precipitation and LC/MS. Using the method we successfully demonstrated the glycosylation at 5
sites of EGFR in A431 cells. It was suggested that Asn 528 is attached to unique glycans bearing
both 7-9 GIcNAc and 2-6 Fuc residues. We also showed the site-specific glycosylation of the Fc
gamma receptor Il1lb expressed in Baby hamster kidney cells and in human serum.
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DMEM (10% FBS 1% PS) 70~80%
PBS

IP RIPA buffer (Thermo Scientific;
25 mM Tris-HCI  pH 7.4 150 mM NaCl 1

mM EDTA 1% NP-40 5% glycerol)
ProteoExtract Native Membrane Protein

Extraction Kit (Calbiochem)
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PVDF
5% Blocking Reagent (GE ) 4°
C 16 h PBS-0.1% Tween 20
(PBS-T) EGFR
(Cell signaling) 4° C 16 h
PBS-T 2
1h PBS-T

Pierce Western Blotting
Substrate Plus (Thermo Scientific)

LAS-3000
®
IP RIPA buffer
EGFR (Erbitux: MERCK)
4° C 16 h
Pierce Protein G Magnetic Beads (Thermo
Scientific) PBS-T

0.1Mglycine (pH2.0) 20° C
10 min SDS-PAGE sample buffer
98° C 10 min
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SimplyBlue SafeStain
(invitrogen)

50% acetonitrile (ACN) 25 mM
ammonium bicarbonate ACN
ACN

(Speed Vac)
guanidine

hydrochloride (GuHCI) (10 mM

DTT 25 mM ammonium bicarbonate 0.2 M
GuHCI) 56° C 45min
iodoacetamide
50% ACN 25 mM ammonium
bicarbonate
trypsin
(5 pg/ml 25 mM ammonium bicarbonate
0.1% octyl glucoside) 37° C 30
min trypsin
trypsin 25
mM ammonium bicarbonate
37° C 16 h trypsin
(50~10% ACN) 10 min
Speed Vac
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PepClean C-18 Spin Column
(Thermo) LC/MS LC/MS
[EGFR]
HPLC:

: Ultimate 3000 RSLChano LC system
(Thermo Scientific)
: L-column2 ODS (0.3x5mm
5 p m; CERI)
> L-column2 ODS (0.075x150 mm
3 p m; CERID)
Az 0.1% formic acid/2% ACN
B: 0.1% formic acid/90% ACN
: 5-65% B (50 min)
: 0.3 yu L/min

EASY-nLC 1000 system (Thermo
Scientific)

Acclaim PepMap 100
trapping column (75 p mx 2cm  nanoViper;
Thermo Scientific)

: Nano HPLC Capillary Column (75
g mx 120mm 3 pm C18; Nikkyo Technos)
Az 0.1% formic acid in water
B: 0.1% formic acid in ACN
: 0-45%B (55 min)
: 0.3 yu L/min

MS:
: LTQ-FT (Thermo Scientific)
1.8 kv
: ; 400-2 000
; 700-2 000

: 100 000 (Positive ion mode)
: 35%

- Q Exactive mass spectrometer (Thermo

Scientific)
Nanospray Flex lon Source

(Thermo Scientific)
2.0 kv
: 400-2 000
: 70 000
Normalized collision energy (NCE): 27%
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