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Figure S1. Synthetic route of ZIC-cHILIC@MNPs



TAEHTIN-BLIN/IITN T'T86Y =3

EHIN/TIEHZN-BLZN/IITN 6'9£8Y H

T4ZHIN-BLIN/9I9TN 9'0Z8Y

I
.

I S

TJEHIN-LETN 9°600%
TIEHIN-LETN S'E68E

Ae

TIEHIN-SEEN 9'TL9E u

TIEHIN-BPEN 1'ESEE

TJEHIN-EVN E'TTZEE
VHEN-BVEN ¢'61Z€
EHIN-BVEN 6'90Z€

TJEHIN-BPEN 6°68TE
TJEHIN-PVIN L'EVTE
T4EHIN-FYTN 87980€

CIEHIN-LETN S'TSET

5000

4500

4000
miz

3500

3000

§gggsgi8s°388°ggs ok 8 R °
(ev01L) Aysueyu) Baé: fysusuy (gvoL) Risusjuy (gvol) Aysusyu) (evoL) Aysuai
58]

< &) (]

2500
Figure S2. Reusability test of ZIC-cHILIC@MNPs for HRP glycopeptide enrichment using MALDI-TOF analysis. The

MALDI-TOF spectra of 1st to 5th round of enrichment were presented in (A)—(E).
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Figure S3. Reusability test of ZIC-cHILIC@MNPs for fetuin glycopeptide enrichment using MALDI-TOF analysis. The
MALDI-TOF spectra of 1st to 5th round of enrichment were presented in (A)—(E).
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Figure S4. Effect of ACN concentration on number of enriched glycopeptides from standard HRP and fetuin using ZIC-
cHILIC@MNPs.
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Figure S5. Number and specificity of sialylated glycopeptides towards total glycopeptides in MS/MS level from one of
HCC patient serum.
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Figure S6. (A) Sialo-glycopeptide specificity towards total glycopeptides in MS/MS level from individual HBV (n=3) and
HCC (n=3) patient serum. (B) Venn diagram of identified glycoproteins from two patient cohorts.



Table S1. Zeta potential measurement of core MNPs and ZIC-cHILIC@MNPs.

Material Zeta Potential (mV) STDEV
FesOs Core MNDPs -1.62 +20.2
FesOs Core MNDPs -22.20 +4.8

Table S2. List of glycopeptides enriched from HRP by using ZIC-cHILIC@MNPs.

Scheme. m/z Site Motif Peptide Sequence Modifications Glycan
GH1 18428 N234 NVG NVGLNR N2H3cF1
GH2 25315 N137 NTT ASILLDNTTSFR Deamidation ~ N2H3cF2
GH3 30868 N244 NLS GLCPLNGNLSALVDFDLR N2H3cF1
GH4 31437 N244 NLS GLCPLNGNLSALVDFDLR Carbamylldometh N2H3cF1
GH5 31906 N348 NST SFANSTQTFENAFVEAMDR N2H2cF1
GH6 32074 N348 NST SFANSTQTFENAFVEAMDR N2H3
GH7 32225 N348 NST SFANSTQTFENAFVEAMDR Methylation N2H4
GH8 32995 N238 NRS NVGLNRSSDLVALSGGHTFGK N2H3cF1
GH9 33216 N43 NVS QLTPTFYDNSCPNVSNIVR N2H3cF1
GH10 33534 N348 NST SFANSTQTFENAFVEAMDR N2H3cF1
GH11 33695 N348 NST SFANSTQTFFNAFVEAMDR  Oxidation (M)  N2H3cF1
GHI12 36717 N335 NAT GLIQSDQELFSSPNATDTIPLVR N2H3cF1
GH13 38957 N137 NTT LHFHDCFVNG?{DASILLDNTTSF N2H3cF1
CHI4 40097 N137 nrp  LHFHDCFVNGCDASILLDNTTSF 2xCarbamidom o oo

R ethyl
CHIS 40247 137 nrp  LHFHDCFVNGCDASILLDNTTSF 2xCarbamidom 0o oo
R ethyl
GH16  4056.0 N43 nvs  QUTPTEYDNSCAAVESACPRPNV -H20 N2H3
SNIVR
CHI? 41648 N137 nrp  LHFHDCEVNGCDASILLDNTTSF Carbamidometh .o
RTEK yl
2H2cF1/N2H2
GHI18 48217 N266/N278 NFS/NTT LYNFSNTGLPDPTLNTTYLQTLR N ‘;F 1/ N
GH19 48371 N266/N278 NFS/NTT LYNFSNTGLPDPTLNTTYLQTLR N2H3/N2H3cF1
2H3cF1/N2H
GH20 49832 N266/N278 NFS/NTT LYNFSNTGLPDPTLNTTYLQTLR N2H3cF1/N2H3

cF1




Table S3. List of glycopeptides enriched from fetuin by using ZIC-cHILIC@MNPs.

Scheme. m/z Site Motif Peptide Sequence Modifications Glycan
GF1 2576.9 N156 NDS LCPDCPLLAPLNDSR 1xCarbamidomethyl N2H3
GF2 3040.2 N156 NDS LCPDCPLLAPLNDSR 2xCarbamidomethyl N4H3
GF3 3121.4 N156 NDS LCPDCPLLAPLNDSR 2xCarbamidomethyl N2H6
GF4 32197 N176 NGS VVHAVEVALATFl\II{AESNGSYLQLVEIS N1
GF5 3459.1 N156 NDS KLCPDCPLLAPLNDSR 2xCarbamidomethyl =~ N4H3S1
GFé6 3653.5 N156 NDS KLCPDCPLLAPLNDSR 2xCarbamidomethyl N4H5S1
GF7 3686.6 N156 NDS LCPDCPLLAPLNDSR N4H5F1S1
GF8 3701.5 N156 NDS LCPDCPLLAPLNDSR 2xCarbamidomethyl =~ N5H3S1
GF9 4019.7 N156 NDS LCPDCPLLAPLNDSR 2xCarbamidomethyl N5H6S1

GF10  4173.7 N156 NDS LCPDCPLLAPLNDSR 2xCarbamidomethyl N6H3F1S2
GF11 4309.3 N156 NDS LCPDCPLLAPLNDSR 2xCarbamidomethyl N5H6S2
GF12  5038.1 N156 NDS LCPDCPLLAPLNDSR 1xCarbamidomethyl ~N6H7S3
GF13 51803 N99 NCS RPTGEVYDIEIDTLETTCHVLDPTPLAN N4H5
CSVR
GFl4 54694 N99 NCS RPTGEVYDIEIDTLETTCHVLDPTPLAN N4EI5S1
CSVR
GF15 55458 N99 NCS RPTGEVYDIEIDTLETTCHVLDPTPLAN N5HE6
CSVR
CDSSPDSAEDVRKLCPDCPLLAPLNDS
GF16 5556.9 N156 NDS R 2xCarbamidomethyl =~ N5H6S1
RPTGEVYDIEIDTLETTCHVLDPTPLAN
GF17 55849 N99 NCS CSVR 2xCarbamidomethyl N4H5S1
GFI8 56604 N156 NDS CDSSPDSAEDVRK;CPDCPLLAPLNDS NGL7S1
CDSSPDSAEDVRKLCPDCPLLAPLNDS
GF19  5758.9 N156 NDS R 3xCarbamidomethyl =~ N5H6S2
GF20 58358 N99 NCS RPTGEVYDIEIDTLETTCHVLDPTPLAN N5H6S1
CSVR
RPTGEVYDIEIDTLETTCHVLDPTPLAN
GF21 5874.1 N99 NCS CSVR 2xCarbamidomethyl = N4H5S2
DSSPDSAEDVRKLCPDCPLLAPLND
GF22  6048.1 N156 NDS CDSSPDS RC C NDS 3xCarbamidomethyl N5H6S2
GF23 59515 N156 NDS CDSSPDSAEDVRK;CPDCPLLAPLNDS N6H7S2
GEo4 61249 N99 NCS RPTGEVYDIEIDTLETTCHVLDPTPLAN N5H6S2
CSVR
GF25 6242 N99 NCS RPTGEVYDIEIDTé S]?\jlz CHVLDPTPLAN 2xCarbamidomethyl =~ N5H6S2
DSSPDSAEDVRKLCPDCPLLAPLND
GF26  6413.1 N156 NDS CDSSPDS RC C NDS 3xCarbamidomethyl ~N6H7S3
GF27 65341 N156 NDS CDSSPDSAEDVRK;CPDCPLLAPLNDS NGL7S4
RPTGEVYDIEIDTLETTCHVLDPTPLAN
GF28 7190.4 N99 NCS 2xCarbamidomethyl N6H754

CSVR




