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Table S1. Statistically significant changes identified for chondroitin sulfate disaccharides.

The compared Aspect of compari- Tissue Number of tu- Number of tumor Statisti- p- The degree of devia-
sample groups son type mor samples adjacent samples cal test value tion (fold change)
Total quantity 41 36 Wilcoxon <10+ 2.212
D0a0 quantity 41 36 Wilcoxon <10 0.753
D0a4 quantity 41 32 Wilcoxon <10° 4.057
All tumor and all
D0a6 quantity 41 32 Wilcoxon <105 2.331
adjacent
Average sulfation 41 36 Wilcoxon <10¢ 2.443
D0a6/D0a4-sul-
41 36 Student t <102 0.830
fation ratio
AC 12 9 Wilcoxon <102 0.767
SCLC 10 10 Studentt  <0.05 0.799
D0a0 quantity
SqCC 9 8 Student t <102 0.669
LCC 10 9 Studentt  <0.05 0.753
AC 12 6 Welch t <0.05 3.241
SCLC 10 10 Welch t <0.05 3.513
D0a4 quantity
SqCC 9 8 Welch t <0.05 5.905
LCC 10 8 Wilcoxon  <0.05 4.625
AC 12 6 Wilcoxon  <0.05 4.168
Tumor and re- DO0a6 quantity SqCC 9 8 Studentt  <0.05 2.820
spective adjacent LCC 9 8 Student t <0.05 3.166
AC 12 9 Wilcoxon  <0.05 1.991
Total quantity SqCC 9 8 Wilcoxon  <0.05 3.068
LCC 10 9 Wilcoxon  <0.05 2.294
AC 12 9 Wilcoxon <102 3.238
SCLC 10 10 Studentt  <0.05 1.809
Average sulfation
S5qCC 9 8 Student t <10 2.673
LCC 10 9 Studentt  <0.05 2.779
SCLC 10 10 Student t <102 0.673
D0a6/D0a4-sul-
SqCC 9 8 Studentt  <0.05 0.719
fation ratio
LCC 10 9 Studentt  <0.05 0.786
AC 12 0
Investigated tu- AC DO0a6/D0a4-sul- SCLC 10 0 Student t <102 1.443
mor types fation ratio 5qCC 9 0 Student t <102 1.503
LCC 10 0 Student t <102 1.432
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Table S2. Statistically significant changes identified for heparan sulfate disaccharides.

The compared sam- Aspect of com- Number of tumor ~ Number of tumor ad-  Statistical p- The degree of deviation
ple groups parison samples jacent samples test value (fold change)
D2A0+D0A6
37 31 Wilcoxon <102 1.886
quantity
D2S0+D0S6 quan-
40 36 Wilcoxon — <0.05 0.796
tity
All tumor and all ad-
Mono  N/O-sul-
jacent 36 31 Wilcoxon <102 0.599
fation
Di N/O-sulfation 40 36 Wilcoxon <0.05 0.952
Total N/O-sul-
40 36 Student t <102 0.759

fation

Table S3. The molecular structure, the traditional name, the Lawrence code and the analyzed m/z values of the HS disaccharides. The

D2A0/D0A6 and D2S0/D0S6 isomers were not differentiated in this study.

L
Disaccharide structure Traditional name a:)r;:ce m/z (—) mode
COOH
HO
o AHexA-GlcNAc DOAO 378.10
OH
OH Ho NHACc or
COOH
HO
—_— (0] 0 458.10
OHS : Om AHexA2S-GlcNAc D2A0 247 50
HO
0SOH NHac O
COOH
HO,SO
— o o 458.10
AHexA-GIcNA DOA
OH@(}% exA-GIcNAC6S 0A6 S50
HO OH
OH NHAc
COOH "o
. . 416.10
o AHexA-GlcNS D0S0 438.10
on HO oH 207.50
OH NHSO,H
COOH HO,S0 538.05
— 0 o 560.05
AHexA2S-GlcNA D2A
OHS : Om exA2S5-GIcNAc6S 6 576,00
osoH O Nhac VoH 286.50
COOH "o
A ) 496.00
o AHexA2S-GlcNS D2S0 416.10
on OH 247.50

HO
0SO;H NHSO,H
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COOH
HO,;SO
e (o] 0
AHexA-GlcNS6S
o %
OH
OH NHSOH
COOH
HO;SO
AHexA25-GlcNS6S
OH a o
OH
OSO3H NHSO,H

D0S6

D2S6

496.00
416.10
247.50

576.00
306.50
298.50
247.50
191.30

Table S4. The molecular structure, the traditional name, the Lawrence code and the analyzed m/z values of the CS disaccharides. The

D0a4 and D0a6 disaccharides are positional isomers and their differentiation was made via MS/MS transition.

Disaccharide structure Traditional name Lawrence codem/z (—) modeMS/MS transition
COOH
OH " oH
e (0] 1)
m AHexA-GalNAc D0a0 378.10
OH 0 OH
OH NHAc
COOH
HO;SO
— 0 o 458.10
AHexA-GalNAc4S D0a4 300.10
OH (o] OH 247.50
OH NHAC
COOH
U s 458.10
° AHexA-GalNAc6S D0a6 ’ 282.10
OH Y OH 247.50
OH NHAC
COOH
HOSO  os0.H 538.05
— 0 o 560.05
AHexA-GalNAc456S D0a10
OH o OH 576.00
OH 268.50

NHAc
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Figure S1. The total quantity of HS disaccharides in all the tumor and all the tumor adjacent samples. There is no significant change

between the two sample groups.
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Figure S2. HS sulfation characteristics between tumor and tumor adjacent samples. (a): DOAO relative abundance; (b): DOSO relative

abundance; (c): D02A0+DO0AG6 relative abundance; (d): D2A6 relative abundance; (e): D2S0+D0S6 relative abundance; (f): D256

relative abundance. Blue boxes represent tumor adjacent normal samples, while red boxes represent tumor samples. (AC:

adenocarcinoma, SCLC: small cell lung cancer, SqCC: squamous cell carcinoma, LCC: large cell carcinoma).
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Figure S3. HS sulfation characteristics between tumor and tumor adjacent samples. (a): average sulfation of HS; (b): total quantity

of HS; (c): mono-N/O-sulfation ratio; (d): di-N/O-sulfation ratio; (e): total N/O-sulfation ratio of HS. Blue boxes represent tumor

adjacent normal samples, while red boxes represent tumor samples. (AC: adenocarcinoma, SCLC: small cell lung cancer, SqCC:

squamous cell carcinoma, LCC: large cell carcinoma).
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Figure S4. CS sulfation characteristics between tumor types. (a): average degree of sulfation; (b): D0a0 relative abundance, (c): DOa4
relative abundance, (d): D0a6 relative abundance, (e): D0al0 relative abundance, (f): total CS abundance. (AC: adenocarcinoma,

SCLC: small cell lung cancer, SqCC: squamous cell carcinoma, LCC: large cell carcinoma).
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Figure S5. HS relative abundances between tumor types. (a): DOAO; (b): D0OSO, (c): DOA0+DO0AS, (d): D2A6, (e): D250+D0S6 (f): D256

relative abundance. (AC: adenocarcinoma, SCLC: small cell lung cancer, SqCC: squamous cell carcinoma, LCC: large cell carcinoma).
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Figure S6. HS sulfation characteristics between tumor types. (a): average degree of sulfation; (b): total HS abundance, (c): mono-N/O- sulfation

ratio, (d): di-N/O- sulfation ratio, (e): total-N/O-sulfation ratio. (AC: adenocarcinoma, SCLC: small cell lung cancer, SqCC: squamous cell

carcinoma, LCC: large cell carcinoma).
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FigureS7. Representative extracted ion chromatograms of CS disaccharides of the investigated LC tumor types and tumor adjacent normal

regions. (AC: adenocarcinoma, SCLC: small cell lung cancer, SqCC: squamous cell carcinoma, LCC: large cell carcinoma).
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Figure S8. Representative extracted ion chromatograms of HS disaccharides of the investigated LC tumor types and tumor adjacent normal

regions. (AC: adenocarcinoma, SCLC: small cell lung cancer, SqCC: squamous cell carcinoma, LCC: large cell carcinoma).



