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Analysis of N-linked glycans in breast carcinoma

YU Di*,HE Xiaohan", YANG Ganglong”( a. Wuxi School of Medicine; b. The Key Laboratory of Carbohydrate Chemistry
and Biotechnology of Education Ministry, Jiangnan University, Wuxi 214122, Jiangsu, China )

[ Abstract ] Objective:To analyze structures of specific glycans in breast carcinoma, in order to provide potential early
diagnostic markers for breast carcinoma. Methods: Fifteen specimens of breast carcinoma and five specimens of tissues
adjacent to the carcinoma margin 3-5 c¢m surgical resected from the patients with breast cancer who were hospitalized in
Department of Galactophore, Tumor Hospital of Shaanxi Province during May 2014 to September 2014 were collected. In
addition, four specimens of breast lobular hyperplasia tissues were selected. Tissue proteins were extracted. Using filter
membrane assisted method for the release of glycoprotein glycans, N-linked glycans were obtained. Type distributions and
content changes of glycoprotein N-linked glycans in breast carcinoma, adjacent breast carcinoma and normal breast tissues
were analyzed by matrix assisted laser desorption ionization time of flight mass spectrometry ( MALDI-TOF/TOF-MS ) tech-
nique. Results: Thirtyeight, thirty four and twentytwo N-linked glycans were respectively identified in the breast cancer
tissues, the adjacent tissues, and the normal breast tissues. Comparing with the paracarcinoma tissues and the normal
breast tissues, contents of complex, high mannose, bisecting, fucosylated and two attenna types of N-linked glycans in the
breast carcinoma tissues significantly decreased except for that content of high mannose type N-linked glycans obviously in-
creased ( P <0.05 or P <0.01 ). In the breast carcinoma tissue, contents of two types of high mannose type N-linked gly-
cans, relative molecular masses of that were 1 580.455 and 1 742. 490 respectively, were significantly higher than those in
the normal breast tissues ( P <0.05 or P <0.01 ), and contents of two types of complex type N-linked glycans, relative

molecular masses of that were 1 647.473 and 1 850. 583 respectively, were obviously lower than those in the normal breast
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tissues ( P <0.05 or P <0.01 ). ROC curve analysis showed that the 4 kinds of N-linked glycanshave high detection

accuracy ( P <0.05 or P <0.01 ). Conclusion: Four types of specific N-linked glycans found in the breast carcinoma

could be expected to become potential markers for early diagnosis and target therapy of the breast carcinoma.
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Tab. 1 Quantitative distribution of different type

N-linked glycans in various breast tissues

. I Distribution(n
Glycan type Basic structure {n) Total

Normal Para-cancer Cancer

Complex me

mo o uE 15 22 24 61
Hybrid ~ 2%omm- 2 5 310
igh- se 0@ 5 23
High-mannose cormm 7 11
Total 22 34 38 94
BGlcNAc 0=Man

R2 AEEBRBEREARARDEER ANOVA THER
Tab. 2 Contents of different type N-linked glycans in various tissues analyzed by ANOVA

Glycan type Normal tissue Para-cancertissue Cancertissue
Complex 0.829 £0.033" " 0.765 £0.054" " 0.613+0.114
Hybrid 0.032 £0.044 0.018 +0.015 0.034 +0.015
High-mannose 0.153+£0.079" 0.193 £0.046" 0.301 £0.102
Biantennary 0.347 £0.069 " 0.311 £0.028 0.260 +0.055
Triantennary 0.013 £0.023 0.021 £0.013 0.032 £0.022
Tetra-antennary 0. 000 0.000 £0.004 0.019 +£0.006
Fucosylated 0.665 £0.069" "~ 0.652 £0.066™ " 0.468 +0.128
Bisecting 0.468 £0.067" " 0.399 +£0.085" " 0.271 £0.111

" P<0.05,""P<0.01 vs cancer tissue
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*3 AEIFEAR N-EHESEERE PCA 71 ANOVA S4 R
Tab. 3 Content differences of N-linked glycansin various breast tissues analyzed by PCA and ANOVA

No Type Molecular mass Normal Para-cancer Cancer

1 High-mannose 1 580.455 0. 000 0.018 0. 039 0.068 +0.093" *
2 High-mannose 1 742.490 0.037 £0.038 0.049 £0.015 0.098 £0.045"
3 Complex 1 647.473 0.129 £0.033 0.156 £0.013 0.099 £0.038"
4 Complex 1 850.583 0.090 £0. 021 0.058 £0.015 0.028 +0.021" "
5 High-mannose 1 256.366 0.025 +0.035 0.019 £0.019 0.037 0. 022

6 Complex 1 485.466 0.044 +0.038 0.043 £0.025 0.037 +0.027

7 High-mannose 1 904. 549 0.065 +0. 046 0.053 £0.012 0.081 +0. 024

*P<0.05,""P<0.01 vs normaltissue

F4 FRFBALAPSEFARERH 4 FHEERN ROC B ST

Tab. 4 ROC curve analysis of 4 kinds of N-glycans with obvious different contents in various brest tissues

o Molecular o Cut-off Sensitivity Specificity
['ype Structure AUC 959%C1 P : AL - -
mass pomt (%) (%)
") = -
|-|igh.manngsc e X -9 .'..::: 1580.455 0.890 0.720-1.00 0.005 0.028 88.900 88.900
L]
High-mannose (T 1742490 0.880  0.720-1.00 0.007  0.066 77.800 88.900
»
Complex el 1647473 0.810  0.600-1.00 0022 0.104 66.700 100.00
el
Complex L 1 850.583 0.940 0.840-1.00  0.001 0,052 88.900 90.000
B=GlcNAe, @=Man; “=Gal; A=Fuc
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Fig.1 ROC curve analysis of 4 kinds of N-linked glycans with significant differences
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