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Abstract: The level of terminal f-N-acetylglucosamine (GIcNAc) - modified protein in plasma was detected using enzyme-linked
immunosorbent assay (ELISA) with reverse Agrocybe aegerita lectin2 agglutinin (AAL2). The protein and GlcNAcylated protein levels of three
candidate tumor biomarkers - plasma protease C1 inhibitor (C1Inh), serpin B4, and serotransferrin (TF) - in plasma were determined by western
blotting and reverse AAL2-based ELISA. When compared to healthy volunteers (HE),in the breast cancer (BC) group, the protein levels of
ClInh and TF in plasma decreased significantly, whereas the level of serpin B4 protein increased significantly, and the level of GlcNAcylated
protein showed the opposite trend (p<0.05). Additionally, between the HE group and early-stage BC samples, the area under the receiver
operating characteristic (ROC) curve (AUC) for ClInh, serpin B4, and TF proteins was 0.66, 0.62, and 0.73, respectively, whereas that for
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GlcNAcylated CllInh, serpin B4, and TF was 0.69, 0.76, and 0.83, respectively. The combined detection of GlcNAcylated serpin B4 and TF

showed improved performance for differentiating BC from HE, with the AUC for HE/early-stage BC samples, HE/limited-stage disease, and

HE/extensive-stage disease increasing to 0.89, 0.89, and 0.94, respectively. This study provides a theoretical basis for the detection of

GlcNAcylated protein in plasma using reverse AAL2-based ELISA, and GlcNAcylated serpinB4 and TF can serve as potential diagnostic

markers of BC.
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Ila; BC24: 9f5|Stage 1Ib; BC34H: 14451|Stage 11lafStage
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Table 1 Clinical and demographic characteristics of breast cancer patients and healthy volunteers

. BC14a BC24 BC341 BC441
S HERA
(Stagel+Stage Ila) (Stage IIb) (Stage Ila+Stage I1Ib) (Stage IV)
#=z 21 26 9 14 4
MA(F /) 0:21 0:26 0:9 0:14 0:4
i 30+9 47+9 50+16 44+12 45+13
TON2MO, TIN2MO, T2N2MO, T3N1-2MO;
TINOMO; AEATT
TNM%-# T2N1MO, T3NOMO; T4N0-2MO
TONIMO, TINIMO, T2NOMO; 1N M1
AEFTTNIMO
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450 nm S .

1.5 SGitE i

G % ENZE A 7] lectin-ELISA #0414 ] GraghPad
Prism ¥ f}-1] nonparametric unpaired t-test &t i+ 7347,
p<0.05 FRREBGIH¥EER. FH SPSS Gl

(15.0 fiA) 7341 ROC BHZ R IR, £ 5077 250 M
T R 58 o

2 ZR51He
2.1 FUBRJE G B R BE A KR AR R A

B & B KPR

TEZBIRIREFE S, FAE B 2 E R AR
WSS E B 53 P2 RIS E [, MHiESE Clinh. Serpin
B4 1 TF X =AM H, @Al ROC kit
—PIHIEHRIA 2 =

WA la~1d flizn, 5 HE 4AHEE, Clinh B
FikK-AE BC3BC4 AT B i 2H (extensive stage
disease, ED) ZEFHIL (K la~1d). 5 BC1 4L,
ClInh [ FAFRIE/KPAE BC4 HEERFK (p<0.05),
5 BC2 HAHEL, ClInh H HRIE/KFAE BC4 42
FIEE (p<0.01) (B la~1d). HitA[ W, Clinh (I
HRIA7KTPAE AL B R B R RIS, HREE RIS 1)
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Table 2 Performance of candidate proteins or glycoproteins in distinguishing breast cancer

Proteins/glycoproteins AUC Sensitivity/%* Specificity/% Youden’s index
ClInh 0.6603 63.16 81.82 0.4498
C4BPB 0.6184 73.68 66.67 0.404
PROS 0.5883 52.63 85.71 0.3834
Serpin B4 0.6228 68.42 66.67 0.3509
TF 0.7325 57.89 100 0.5789
HEVSBCl G-ClInh 0.639 66.7 80 0.4667
G-Serpin B4 0.758 55.6 90 0.4556
G-TF 0.833 88.89 75 0.6389
G-TF+ G-ClInh 0.844 94.4 70 0.6444
G-TF+G-Serpin B4 0.892 94.4 85 0.7944
G-ClInh+G-Serpin B4 0.772 61.1 85 0.4611
ClInh 0.5779 50 81.82 0.3182
C4BPB 0.6310 71.43 66.67 0.381
PROS 0.5957 71.43 64.29 0.3572
Serpin B4 0.6369 67.86 66.67 0.3453
TF 0.7440 60.71 91.67 0.5238
HEVSLD G-ClInh 0.746 66.7 90 0.5667
G-Serpin B4 0.738 66.7 70 0.3667
G-TF 0.844 91.7 75 0.6667
G-TF+ G-ClInh 0.854 91.7 75 0.6666
G-TF+G-Serpin B4 0.894 91.7 85 0.7666
G-ClInh+G-Serpin B4 0.752 583 85 0.4333
ClInh 0.8030 75 81.82 0.5682
C4BPB 0.5152 36.36 100 0.3636
PROS 0.8095 88.89 42.86 0.3175
Serpin B4 0.6736 75 66.67 0.4167
TF 0.8056 75 100 0.75
HEVSED G-ClInh 0.823 90.9 75 0.6591
G-Serpin B4 0.818 72.7 95 0.6773
G-TF 0.927 100 85 0.85
G-TF+ G-ClInh 0.927 100 85 0.85
G-TF+G-Serpin B4 0.941 90.9 90 0.8090
G-ClInh+G-Serpin B4 0.823 72.7 95 0.6772

JE: * Sensitivity and specificity of the proteins and glycoproteins from the maximum Youden’s index (J=sensitivity+specificity-1). Bold

indicates the improved performance of individual protein/glycoprotein or combined glycoproteins.

e, ffH ROC HHZRVEA A A IS L S A
LI (&3 g 2). HE 4081 BC1 42 fa), Bk
A A5 GleNAc f&1if¥] TF A1 GleNAc f2/1iff] serpin B4
1] AUC fH2 0.89, REr AUt 737l /2 85%4
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