
 

Figure S1. Endoglycosidase F3 reveals core fucosylated N-glycans. A) Endo F3 cleaves N-glycans 

between GlcNAc residues on the chitobiose core only in the presence of a core fucose residue and is 

unable to cleave terminally fucosylated isomers. B) Terminally fucosylated isomers were detected 

minimally (Hex4dHex1HexNAc3 m/z 1444.5071, Hex4dHex1HexNAc4 m/z 1647.5865, 

Hex6dHex1HexNAc5 m/z 2174.7715) or not at all (Hex4dHex1HexNAc5SO41 m/z 1952.6125). C) 

Endo F3 cleavage products from core fucosylated isomers with a distinct -349.1373 mass shift were 

observed in much greater abundance for the four representative structures shown (Hex4HexNAc2 m/z 

1095.3698, Hex4HexNAc3 m/z 1298.4492, Hex4HexNAc4SO41 m/z 1603.4752, Hex6HexNAc4 m/z 

1825.6342) as well as for most structures with at least one fucose residue in this report. 



 

Figure S2. Sialic Acid Stabilization of TMA cores. A-L) Representative α2,3-sialylated N-glycan 

structures enriched in tumor tissue cores as compared to patient matched normal tissue cores. Log2 FC 

between patient matched tumor and normal cores, where positive values represent enrichment in tumor 

tissue. 



 

Figure S3. N-glycan colocalization with CA19-9. A) Representative whole tissue block sections from 

which TMA cores were derived were IHC stained for CA19-9 expression. B) A color-based k-means 

clustering algorithm was applied to high-resolution staining images to generate unbiased staining 

classifications, the most intense of which (outlined in red) were co-registered with original scans in 

Fleximaging and used to draw regions of interest around stained tissue. C) SCiLS lab software was 

used to identify and create images of N-glycans colocalized to areas of CA19-9 staining. Shown are 



three representative N-glycans (Hex5dHex2HexNAc4 m/z 1955.6975, Hex6dHex2HexNAc5 m/z 

2320.8294, Hex6dHex3HexNAc5 m/z 2466.8873). D, E) Segmentation analysis across eight nodes of 

72 N-glycan structures showing differential associations of glycans between CA19-9-staining and non-

CA19-9-staining tissue. 

 

Table S1. Clinical information for patient samples used for TMA cores and for whole tissue 

analysis.  



 

Table S2. Composition and mass accuracy of 151 N-glycan structures obtained via MALDI-IMS 

analysis. All detected structures are monoisotopic, underivatized and singly-sodiated unless otherwise 

indicated. Sialic acid derivatization by amidation amidation (AA) reaction yields a mass difference of 

+290.1114 for 2,3 linked sialic acid residues and +318.1427 for 2,6 linked sialic acid residues. Mass 

error calculation: ((ABS(Theoretical m/z – Observed m/z)/Theoretical m/z)*1,000,000). 



 

Table S3. Summary table of N-glycan structures cumulatively detected across all analyzed 

tissues. A key to the monosaccharide unit symbols is provided in the bottom right. N-glycan structures 

denoted with a * indicates that the presence of a core fucose reside has been confirmed via analysis 



using Endo F3.  It is important to note that the representative structures provided do not encompass all 

possible isomeric conformations for these N-glycans, but are the most likely based on previous 

reporting, orthogonal analyses and the available biosynthetic pathways. 



 



Table S4. Log2FC and AUP intensity data for biomarker-classified TMA core groupings. Log2FC 

of area under the peak (AUP) measurements for 62 N-glycan masses between individual patient normal 

and tumor cores were calculated then averaged for the 4 biomarker-designations. Positive values 

represent enrichment in tumor tissue. Shown too are the average tumor AUP intensities for each N-

glycan in each category.  

 



 



Table S5. Log2FC and AUP intensity data for AA-stabilized TMA cores. Log2FC of  area under the 

peak (AUP) measurements for 84 AA-stabilized sialylated N-glycan masses between individual patient 

normal and tumor cores were calculated then averaged for the 4 biomarker-designations. Positive values 

represent enrichment in tumor tissue. Shown too are the average tumor AUP intensities for each 

sialylated N-glycan in each category. 

 

 

 
















































	17NOV2020_PancPaper_Supplement_CM
	30JUL2020_PancPaper_Supplement_CM
	17NOV2020_NGlycanCID_CM
	Slide1
	Slide2
	Slide3
	Slide4
	Slide5
	Slide6
	Slide7
	Slide8
	Slide9
	Slide10
	Slide11
	Slide12
	Slide13
	Slide14
	Slide15
	Slide16
	Slide17
	Slide18
	Slide19
	Slide20
	Slide21
	Slide22
	Slide23


	New SupFig 4

