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Fig. S1 The wide-angle X-ray diffraction pattern of Fe;0,-MPBA nanoparticles.
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Fig. S2 The EDS analysis of Fe;0,-MPBA nanoparticles.
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Fig. S3 The FTIR of magnetic nanoparticles, MPBA and Fe;0,-MPBA nanoparticles.
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Fig. S4 The TGA of Fe;0, nanoparticles and Fe;0,-MPBA nanoparticles.
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Fig. S5 Magnetic hysteresis curves of Fe;0, and Fe;0,-MPBA. The saturation magnetization values of
Fe;0, and Fe;0,-MPBA were 80.9 emu-g? and 27.1 emu-g™ respectively.
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Fig. S6 Zeta potential distributions of Fe;0, and Fe;0,-MPBA.
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Fig. S7 The direct MALDI-TOF MS analysis of a) HRP trypsin digests (100 fmol/uL); b) IgG trypsin digests
(100 fmol/uL). The identified glycopeptides were marked with e.
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Fig. S8 The MALDI-TOF MS analysis of the eluent after enrichment by magnetic nanoparticles a) HRP
trypsin digests (100 fmol/uL); b) IgG trypsin digests (100 fmol/uL). The identified glycopeptides were

marked with e.
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Fig. S9 The MALDI-TOF MS analysis of the mixture of HRP digests and MYO a) and c) direct analysis; b)
and d) after enrichment by Fe;0,-MPBA nanoparticles. The molar ratio of HRP to MYO is 1:25 (a and b)
and 1:130 (c and d). The identified glycopeptides were marked with e.
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Fig. S10 The S/N ratio of glycopeptides derived from HRP in supernatant after enrichment by Fe;0,-
MPBA nanoparticles.
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Fig. S11 The S/N ratio of maltoheptaose ([M+Na*]* = 1175 Da) and glycopeptides derived from HRP after

enrichment by Fe;0,-MPBA nanoparticles in parallel tests.
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Fig. S12 The MALDI-TOF MS analysis of HRP digests after enrichment by Fe;0,-MPBA nanoparticles a)

and c) are reusability test (a is 4 times, c is 5 times); b) and d) are stability test (b is stored after 2 weeks,

d is 3 weeks). The identified glycopeptides were marked with @.



Table S1 The sequence information and detailed glycan structures of the captured glycopeptides by

Fe;0,-MPBA nanoparticles from HRP digests, N# denotes the N-linked glycosylation site.

No. Observed m/z  Glycan composition Amino acid sequence

H1 1842.3 XylMan3FucGIcNAc2 NVGLN#R

H2 1896.5 XylMan3FucGlcNAc2 N#TTSFR

H3 2068.9 XylMan3FucGIcNAc2 PN#VSNIVR

H4 2276.2 XylMan2FucGIcNAc2 SILLDN#TTSFR

HS 2290.1 XylMan2GIcNAc2 SILLDN#TTSFR

H6 2532.8 FucGIcNAc SFAN#STQTFFNAFVEAMDR

H7 2591.1 XylMan3FucGIcNAc2 PTLN#TTYLQTLR

H8 2611.1 XylMan3GIcNAc2 MGN#ITPLTGTQGQIR

H9 2704.3 GIcNAC GLIQSDQELFSSPN#ATDTIPLVR
H10 2850.4 FucGIcNAc GLIQSDQELFSSPN#ATDTIPLVR
H11 3074.5 FucGIcNAc LHFHDCFVNGCDASILLDN#TTSFR
H12 3088.3 XylMan3FucGIcNAc2 GLCPLNGN#LSALVDFDLR

H13 3190.9 XylMan2FucGIcNAc2 SFAN#STQTFFNAFVEAMDR

H14 3207.3 XylMan3GIcNAc2 SFAN#STQTFFNAFVEAMDR

H15 32224 Man3FucGIlcNAc2 SFAN#STQTFFNAFVEAMDR

H16 3275.4 Man3GIcNAc2FucXyl SC(AAVESACPR)PN#VSNIVR

H17 3321.1 XylMan3FucGlcNAc2 QLTPTFYDNSCPN#VSNIVR

H18 3353.5 XylMan3FucGIcNAc2 SFAN#STQTFFNAFVEAMDR

H19 3369.6 XylMan3FucGIcNAc2 SFAN#STQTFFNAFVEAM*DR
H20 3508.7 XylMan2FucGlcNAc2 GLIQSDQELFSSPN#ATDTIPLVR
H21 3525.7 XylMan3GIcNAc2 GLIQSDQELFSSPN#ATDTIPLVR
H22 3539.6 Man3FucGIlcNAc2 GLIQSDQELFSSPN#ATDTIPLVR
H23 3605.2 XylMan3FucGlcNAc2 NQCRGLCPLNGN#LSALVDFDLR
H24 3671.4 XylMan3FucGIcNAc2 GLIQSDQELFSSPN#ATDTIPLVR
H25 3749.4 XylMan3GIcNAc2 LHFHDCFVNGCDASILLDN#TTSFR
H26 3894.1 XylMan3FucGlcNAc2 LHFHDCFVNGCDASILLDN#TTSFR
H27 4056.9 XylMan3GIcNAc2 QLTPTFYDNSC(AAVESACPR)PN#VSNIVR-H20
H28 4222.1 XylMan3FucGIcNAc2 QLTPTFYDNSC(AAVESACPR)PN#VSNIVR
H29 4721.1 Man3FucGlcNAc2, Man3FucGlcNAc2 LYN#FSNTGLPDPTLN#TTYLQTLR
H30 4821.7 XylMan2FucGIcNAc2, XylMan2GIcNAc2 LYN#FSNTGLPDPTLN#TTYLQTLR
H31 4837.9 XylMan3FucGlcNAc2, XylMan3GIcNAc2 LYN#FSNTGLPDPTLN#TTYLQTLR
H32 4852.7 Man3FucGlcNAc2, XylMan3FucGlcNAc2 LYN#FSNTGLPDPTLN#TTYLQTLR
H33 4983.9 XylMan3FucGIcNAc2, XylMan3FucGIcNAc2 LYN#FSNTGLPDPTLN#TTYLQTLR




Table S2 The sequence information and detailed glycan structures of the captured glycopeptides by

Fe;0,-MPBA nanoparticles from IgG digests, N# denotes the N-linked glycosylation site.

No. Observed m/z  Glycan composition Amino acid sequence

11 2237.4 [Hex]3[HexNAc]2[Fuc]1 EEQFN#STFR

12 2269.2 [Hex]3[HexNAc]2[Fuc]1 EEQYN#STYR

13 2399.1 [Hex]3[HexNAc]3[Fuc]1 EEQFN#STFR

14 24315 [Hex]3[HexNAc]3[Fuc]1 EEQYN#STYR

I5 2456.4 [Hex]3[HexNAc]4 EEQFN#STFR

16 2488.4 [Hex]3[HexNAcl4 EEQYN#STYR

17 2561.8 [Hex]4[HexNAc]3[Fuc]1 EEQFN#STFR

18 2593.2 [Hex]4[HexNAc]3[Fuc]1 EEQYN#STYR

19 2602.5 [Hex]4[HexNAc]4[Fuc]1 EEQFN#STFR

110 2618.7 [Hex]4[HexNAc]4[Fuc]1, or[Hex]4[HexNAc]4 EEQFN#STYR, or EEQFN#STFR
111 2634.8 [Hex]4[HexNAc]4[Fuc]l,or [Hex]4[HexNAc]4 EEQYN#STYR, or EEQFN#STYR,
112 2650.5 [Hex]4[HexNAcl4 EEQYN#STYR

113 2659.8 [Hex]3[HexNAc]5 EEQFN#STFR

114 2691.9 [Hex]3[HexNAc]5 EEQYN#STYR

115 2764.8 [Hex]4[HexNAc]4[Fuc]1 EEQFN#STFR

116 2778.4 [Hex]5[HexNAcl4 EEQFN#STFR

117 2781.2 [Hex]4[HexNAc]4[Fuc]l,or[Hex]5[HexNAc]4 EEQFN#STYR, or EEQFN#STFR
118 2797.2 [Hex]4[HexNAc]4[Fuc]1,or[Hex]5[HexNAc]4 EEQYN#STYR, or EEQFN#STYR
119 2806.8 [Hex]3[HexNAc]5[Fuc]1 EEQFN#STFR

120 2811.6 [Hex]5[HexNAc]4 EEQYN#STYR

121 2822.7 [Hex]3[HexNAc]5[Fuc]1, or [Hex]4[HexNAc]5 EEQFN#STYR, or EEQFN#STFR
122 2927.5 [Hex]5[HexNAc]4[Fuc]1 EEQFN#STFR

123 2943.6 [Hex]5[HexNAc]4[Fuc]1 EEQFN#STYR

124 2959.6 [Hex]5[HexNAc]4[Fuc]1 EEQYN#STYR

125 2968.1 [Hex]4[HexNAc]5[Fuc]1 EEQFN#STFR

126 2985.1 [Hex]4[HexNAc]5[Fuc]1, or [Hex]5[HexNAc]5 EEQFN#STYR,or EEQFN#STFR

127 3002.5 [Hex]4[HexNAc]5[Fuc]1,or[Hex]5[HexNAc]5 EEQYN#STYR, or EEQFN#STYR
128 3057.4 [Hex]4[HexNAc]4[Fuc]1[NeuAc]1 EEQFN#STFR

129 3131.2 [Hex]5[HexNAc]5[Fuc]1 EEQFN#STFR

130 3162.9 [Hex]5[HexNAc]5[Fuc]1 EEQYN#STYR

131 3219.5 [Hex]5[HexNAc]4[Fuc]1[NeuAc]l EEQFN#STFR




Table S3 the comparison table of Fe;0,-MPBA and other published works

graft Enrichment LOD glycosylation
materials capacity selectivity glycopeptides glycoproteins
yield recovery (fmol/ 1 L) sites
HRP:BSA
Fe;0,@Si0,@PSV* -* 114 103 46
1:80(mol/mol)
HRP:BSA
Fe;0,@Au-B(OH),@mTiO,? 2
1:100(mol/mol)
ASF:BSA
GO/PEI/Au/4-MPB? 14.3% 1.13
1:46(mol/mol)
HRP:MYO
Fe;0,@Si0,-APB & PMMA* 150 mg/g 90% 2.23 147 153 66
1:100(mol/mol)
HRP:MYO
Fe;0,-MPBA 5.26% 150 mg/g 90.6% 0.5 230 247 93

1:130(mol/mol)

* - means not mentioned

i A .

M. Wang, X. Zhang and C. Deng, Proteomics, 2015, 15, 2158-2165.

D. Xu, G. Yan, M. Gao, C. Deng and X. Zhang, Talanta, 2017, 166, 154-161.
B. Jiang, Y. Qu, L. Zhang, Z. Liang and Y. Zhang, Anal. Chim. Acta, 2016, 912, 41-48.

Y. Wang, M. Liu, L. Xie, C. Fang, H. Xiong and H. Lu, Anal. Chem., 2014, 86, 2057-2064.



Table S4 Detail information of the glycopeptides enriched from tryptic digests of human serum using

Fe;0,-MPBA nanoparticles, n: N-glycosylation site.

No. Protein Group Accessions Sequence MH+ [Da]
1 P00736 cnYSIR 813.35637
2 P05546 DFVnASSK 868.40471
3 P22792 AFGSNPNLTK 1049.52605
4 P43652 DIENFnSTQK 1196.54656
5 Q08380 DAGVVCcTnETR 1222.53874
6 Q96KN2 LVPHMnVSAVEK 1324.69379
7 Q08380 ALGFEnATQALGR 1348.68572
8 P29622 DFYVDENTTVR 1359.60686
9 P01011 KLINDYVKNGTR 1421.77668
10 P02765 KVcQDcPLLAPLNDTR 1421.77668
11 P07996 KVScPIMPcSnATVPDGEccPR 1421.77668
12 Q06033 KNAHGEEKENLTAR 1421.77668
13 Qo6lY4 KQVHFFVnASDVDNVK 1421.77668
14 P08185 AQLLQGLGFNnLTER 1560.84014
15 P01008 AAINKWVSNKTEGR 1574.82932
16 P02790 ALPQPQNVTSLLGCTH 1736.86760
17 075882 nHScSEGQISIFR 1826.97727
18 P00738 QLVEIEKVVLHPNnYSQVDIGLIK 1826.97727
19 P00739;P00738 MVSHHNLTTGATLINEQWLLTTAK 1826.97727
20 P00739;P00738 MVSHHNLTTGATLINEQWLLTTAK 1826.97727
21 P00739;P00738 MVSHHNLTTGATLINEQWLLTTAK 1826.97727
22 P00739;P00738 NLFLNHSENATAK 1826.97727
23 P00739;P00738 NLFLnHSEnATAK 1826.97727
24 P00739;P00738 NLFLNHSENATAK 1826.97727
25 P00748 RnHScEPcQTLAVR 1826.97727
26 P01008 LVSANRLFGDKSLTFnNETYQDISELVYGAK 1826.97727
27 P01009 QLAHQSNSTNIFFSPVSIATAFAMLSLGTK 1826.97727
28 P01009 QLAHQSNSTNIFFSPVSIATAFAMLSLGTK 1826.97727
29 P02745 NPPMGGNVVIFDTVITNQEEPYQnHSGR 1826.97727
30 P02763 QDQclYnTTYLNVQR 1826.97727
31 P02787 QQQHLFGSNVTDcSGNFcLFR 1826.97727
32 P02790 NGTGHGNSTHHGPEYmR 1826.97727
33 P02790 NGTGHGNSTHHGPEYMR 1826.97727
34 P04004 nnATVHEQVGGPSLTSDLQAQSK 1826.97727
35 P04114 QVFPGLNYCTSGAYSnASSTDSASYYPLTGDTR 1826.97727
36 P05546 NLSMPLLPADFHK 1826.97727
37 P08603 MDGASNVTCcINSR 1826.97727
38 POCOLS5;POCOL4 nTTcQDLQIEVTVK 1826.97727
39 P10643 nYTLTGR 1826.97727
40 P10909 MLnTSSLLEQLNEQFNWVSR 1826.97727
41 P10909 mLnTSSLLEQLNEQFNWVSR 1826.97727
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LNAENNATFYFK
LAGKPTHVnVSVVMAEVDGTcY
LGNWSAmMPScK
LDAPTNLQFVNETDSTVLVR
LDAPTNLQFVNETDSTVLVR
LeDnLSTK
LQAPLNYTEFQKPIcLPSK
LANLTQGEDQYYLR
LKELPGVcnETMMALWEEcKPcLK
LGHcPDPVLVNGEFSSSGPVnVSDK
LGHcPDPVLVNGEFSSSGPVNnVSDK
LOQNNENNIScVER
LQnNNENNIScVER
LHINHNNLTESVGPLPK
LGSFEGLVNLTFIHLQHNR
LGTSLSSGHVLMnGTLK
LPTQNnITFQTESSVAEQEAEFQSPK
LEPVHLQLQcMSQEQLAQVAANATK
LVLSSEKTVLTPATNHMGNVTFTIPANR
LSLHRPALEDLLLGSEANLTCTLTGLR
LSVDKDQYVEPENVTIQcDSGYGVVGPQSITcSGNR
LSDLSINSTECLHVHcR
ADGTVNQIEGEATPVNLTEPAK
DFVnASSKYEITTIHNLFR
AALAAFNAQNNGSNFQLEEISR
AALAAFNAQNNGSNFQLEEISR
AATcINPLNGSVCcERPANHSAK
AAPAPQEATATFnSTADREDGHR
ALGISPFHEHAEVVFTAnDSGPR
ALGISPFHEHAEVVFTAnDSGPRR
AFENVTDLQWLILDHNLLENSK
ADGTVNQIEGEATPVNLTEPAKLEVK
AVLQLNEEGVDTAGSTGVTLNLTSKPIILR

1904.94634
1904.94634
1904.94634
1972.06182
2084.98100
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2092.10845
2234.14092
2234.14092
2234.14092
2234.14092
2255.10747
2256.12734
2367.13188
2367.13188
2369.09818
2414.10239
2452.21084
2608.31240
2613.31949
2724.39658
3111.70823




174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217

P08185
P01009
095445
P00734
P00738
P00738
P01008
P01011
P01023
P01024
P01024
P01024
P01024
P01833
P01857
P01859
P01861
P01871
P01871
P01877
P02749
P02765
P04114
P04114
P04114
P04196
P04220
P05154
P05155
P05155
P05543
P05543
P06276
P06681
P07996
P07996
P13473
P13473
P13671
P20851
P20851
P27169
P36955
P43251

AVLQLNEEGVDTAGSTGVTLNLTSKPIILR
ADTHDEILEGLNFnLTEIPEAQIHEGFQELLR
TELFSSScPGGIMLNETGQGYQR
WVLTAAHCLLYPPWDKNFTENDLLVR
VVLHPNYSQVDIGLIK
VVLHPnYSQVDIGLIKLK
WVSnKTEGR
TLnQSSDELQLSMGNAMFVK
VSnQTLSLFFTVLQDVPVR
TVLTPATNHMGNVTFTIPANR
TVLTPATNHMGNVTFTIPANREFK
TVLTPATNHMGNVTFTIPANR
TVLTPATNHMGNVTFTIPANR
WnNTGcQALPSQDEGPSK
TKPREEQYnSTYR
TKPREEQFNSTFR
TKPREEQFNSTYR
THTNISESHPNATFSAVGEASICEDDWNSGER
THTNISESHPNATFSAVGEASICEDDWnSGER
TPLTANITK
VYKPSAGNnNnSLYR
VcQDcPLLAPLNDTR
YDFnSSmLYSTAK
VNQNLVYESGSLNnFSK
VNQNLVYESGSLNnFSKLEIQSQVDSQHVGHSVLTAK
VIDFNcTTSSVSSALANTK
THTNISESHPNATFSAVGEASICEDDWDSGER
VVGVPYQGNnATALFILPSEGK
VGQLQLSHNLSLVILVPQNLK
VGQLQLSHNLSLVILVPQNLKHR
VTACHSSQPNATLYK
TLYETEVFSTDFSnISAAK
WSDIWnATK
TMFPnLTDVR
VVnSTTGPGEHLR
VScPIMPcSnATVPDGEccPR
VQPFnVTQGK
VASVININPNTTHSTGScR
VLnFTTK
TLFcnASK
TLFcnASKEWDNTTTECR
VTQVYAENGTVLQGSTVASVYK
VTQNLTLIEESLTSEFIHDIDR
WNPCcLEPHRFNDTEVLQR

3111.70823
3693.81338
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063
4419.25063




218
219
220
221
222
223
224
225
226
227
228
229
230

P43652
P55058
Q08380
P00734
P01009
P01011
P01011
P01031
P01042
P01871
P06276
P06276
Q9Y6R7

YAEDKFnETTEK
VSnVScQASVSR
TVIRPFYLTnSSGVD
YPHKPEINSTTHPGADLQENFcR
YLGNnATAIFFLPDEGK
YTGnASALFILPDQDK
YTGnASALFILPDOQDKMEEVEAMLLPETLKR
YnFSFR
YNSQnQSNNQFVLYR
YKnnSDISSTR
YGNPnETQnnSTSWPVFK
YGNPNETQnnSTSWPVFK
YLPVNSSLLTSDCSER

4419.25063
4419.25063
4419.25063
4928.43325
4928.43325
4928.43325
4928.43325
4928.43325
4928.43325
4928.43325
4928.43325
4928.43325
4928.43325




