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Supplementary Fig. 5| (A): The delta area plot on the left shows that the relative
change in the area under the CDF curve decreases as k increases, suggesting that the optimal
number of clusters is around k=2. (B): The tracking plot on the right demonstrates the
consistency of sample clustering across different k values, with samples showing stable cluster
assignments.
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N-glycosylation pathway genes

Supplementary Fig. 6 | The box plot shows that the expression of most N-glycosylation
pathway genes in NGAs is significantly higher than that in NGls.
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Supplementary Fig. 1 | The dot plot illustrates the marker genes of each cell type.
These genes were retrieved from CellMarker 2.0, and based on this list, we classified all
clusters according to cell types. Malignant/epithelial cells (KRT6A,KRT5,EPCAM), endothelial
cells (VWF,PECAM1), fibroblast cells (COL6A2,COL1A2,DCN), NK cells (CCL5,NKG7,GNLY),
T cells (CD2, CD3D,CD3G), B cells (CD79A, JCHAIN,MZB1), myeloid cells (BCL2A1,MNDA,
CTSS), and mast cells (TPSB2,TPSAB1).
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Supplementary Fig. 2 | The box-scatter plot shows that the N-glycosylation AUCell
score of plasma cells is significantly higher than that of Naive B cells and Memory B cells.
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Supplementary Fig. 3 | The dot plot illustrates the marker genes of each cell type
in Manlignant/Epi subset.Clusters exhibiting marker genes of both epithelial cells and T cells
were defined as "Unknown", which likely contain doublets.
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Supplementary Fig. 4 | The density plot illustrates the selection criteria for the cutoff
value: epithelial cells were divided into those with high N-glycosylation and those with low
N-glycosylation based on the peak of the data distribution.




