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Abstract A novel simple and fast method based on a quadrupole ion trap QIT and a time-
of-flight mass spectrograph was developed for the glycosylation site and glycan structure analy-
sis of glycoprotein by in-solution digestion and in-gel digestion which did not need to enrich and
label the glycopeptide. Horseradish peroxidase HRP and RNase B were utilised to optimize
the conditions of sample pre-processing. The effects of the conditions were investigated sepa-
rately and the optimal conditions were heat denaturation of RNase B chemical denaturation of
HRP RNase B digestion with endoproteinase Lys-C HRP digestion with trypsin 12 - 16 h of
digestion 50% acetonitrile-5% trifluoroacetic acid of the extraction solution sandwich spot-
ting method of the sample.
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1
1.1
MAL-
DI-QIT-TOF-MS AXIMA QIT
SDS N N-
DTT
Amresco TFA
TIAA Fluka 2 5-
DHB horseradish
peroxidase HRP B RNase B
Lys-C Sigma Merck
Promega
1.2
3.3 wng/nL.  RNase B 3.3 mg
RNase B 1 mL 8 mol/L -50
mmol/L Tris -HCI pH 9.0 ~
9.1
1 ng/pL HRP 1 mg HRP
1 mL
1.3
3.3 ng/pL  RNase B
DTT 10 mg 56 C 0.5~1h
25 mg TAA
37 C 30 min 100 pL
3 500 mL
1.5h 2 500 mL 25 mmol/L
2 h 1
Lys-C 1:50
12 ~16 h
1.4
Mini Protein I Bio-Rad
12% SDS- SDS-PAGE
51050.25 0.1 0.05 g
EP
50% -25 mmol/L pH 8.9
10 mmol/L DTT 37 C
0.5~1h 55 mmol/L TAA 37 C
0.5h 2-~3
12 ~16 h 1
50% -5% TFA 2 5% TFA

HRP
1.5 MALDI-QIT-MS
1.5.1
20% -0.1% -12.5
mg/mL DHB 50% -0.1% -12.5
mg/mL DHB 30 s 30 s
-20 C
1.5.2
0.5 L
0.5 pL 0.5
wL
- 0.5 L
0.5 L

1.5.3

60 ~ 110
750 + 2000 + 3000 +

Msﬂ
120 ~ 140

2
2.1 -
2.1.1 RNase B

HRP RNase
B 8 mol/L

-50 mmol/L Tris-HC1 pH 9.0 ~9. 1
RNase B Lys-C
QIT 1
2
162 RNase B

m/z 1934. 87 QIT
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| Fig. 3 a MS?® spectrum of RNase B and
0 biubeak wlly ..i b the inferred glycopeptides structure
19‘06 .2.0‘0“0 2I!‘0(‘ The parent ions of MS* and MS® are 1 934. 87 in Fig. 1 and
miz 921.52 in Fig. 2 respectively.
1 RNase B
Fig. 1 The mass spectrum of RNase B Lys-C K

The protein is digested by Lys-C. The peaks with m/z
1934.87 2096.93 2258.99 2421.01 2583.09 are the glyco-

K

peptides.
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Fig. 2 MS/MS spectrum of RNase B
The parent ion is m/z 1 934.87 in Fig. 1. From the differ-
ence between the peaks the glycan structure can be inferred.
-5% TFA
2.1.2
RNase B Lys-C
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Fig. 4 Peptide mass fingerprinting spectra of
a RNase B digested with Lys-C and
b RNase B digested with trypsin

1 KETAAAKFERQHMDSSTSAASSSNYCNQMM 30
31 KSRNLTKDRCKPVNTFVHESLADVQAVCSQ 60

61 KNVACKNGQTNCYQSYSTMSITDCRETGSS 90
91 KYPNCAYKTTQANKHIIVACEGNPYVPVHF

5 RNase B
Fig. 5 The peptide sequence with glycosylated modification

The glycopeptide is highlighted using “* =
cosylation site is marked using" —".

and the gly-

3671.56
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6 HRP
Fig. 6 Peptide mass fingerprinting spectrum of
HRP digested with trypsin

1 1 2
Table 1 Comparison of the largest peak intensities
of the glycopeptide m/z 3671 +1 in mass
spectra using extractions 1 and 2

Amount of Extraction Extraction
HRP/pg solution 1 solution 2
5.0 135 434
1.0 127 313
0.50 57 126
0.25 28 76
0.10 73 14
0.05 30 13

Extraction solution 1 50% acetonitrile-5% trifluoroacetic
acid extraction solution 2 5% trifluoroacetic acid.

/
Table 2 Comparison of the relative intensities of the
peaks glycopeptide intensity/largest peak intensity
in the mass spectra using extraction solutions 1 and 2

Amount of Extraction Extraction
HRP/pg solution 1 solution 2
5.0 0.2963 0.4654
1.0 0.4409 0.1150
0.50 0.4750 0.9604
0.25 0.6428 0.1053
0.10 0.6849 0.7000
0.05 1 0.4385

The glycopeptide is m/z 3 671 £+1 . Extraction solutions

are the same as in Table 1.

1 2
0.25~5 pg
0.25
g
2
1
2.3 MALDI-QIT-MS
2.3.1
50% -0. 1% -
12.5 mg/mL DHB  20% -0. 1% -

12.5 mg/mL DHB
50%  20%

2.2.3

3.1 mV 410 mV
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7 RNase B
Fig. 7 The mass spectra of RNase B with
different spotting methods

a. general spotting method the largest intensity 3.1 mV

the sandwich spotting method the largest intensity 410

mV.
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