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Supplementary Table 2. Combined list of previously known and in this study identified CSPGs. In a review of the literature, we found 39 previously 

known CSPGs. In the present study we identified 13 novel CS core proteins, where two of the core proteins were found with two CS-attachment sites 

(osteopontin and secretogranin-1). The novel identified CSPGs are indicated by asterisks (*). Bold serine residues depict probable attachment sites while bold 

and underlined are established CS-attachment sites. The identified CS-structure was a residual hexasaccharide structure (referred to as “6-mer”) with or 

without the following modifications; one sulfate group (SO3
-), two sulfate groups or one phosphate group (PO3

-). The modifications are referred to as “S” 

(SO3
-) and “P” (PO3

-), respectively. 

 

Cell Surface CSPGs 

UniprotKB  Protein Name Peptide Sequence Glycan Modifications References Fluid 

P05067 Amyloid beta A4 protein 651TTRPGSGLTN660 CS chain Ref (1) (2)  

 
O60241 

 
*Brain-specific angiogenesis  
inhibitor 2 

 

250ALVPGGPAPPAEADLHSGSSNDLFTTEMR278 
 
6-mer 

 
This study 

 
CSF 

 
P61073 

 
C-X-C chemokine receptor  
type 4 

 

10DNYTEEMGSGDYDSMK25 
 
CS chain 

 
Ref (3)  

P16070 CD44 antigen 163TNPEDIYPSNPTDDDVSSGSSSER186 6-mer, 6-mer + S    Ref (4); This study Urine 

H0Y4H3 *CD99L2 protein 132YGSNDDPGSGGFLNPEAPVGHVK156 6-mer This study CSF 

Q6UVK1  CSPG4 N.D. CS chain Ref (5)  

O95196 CSPG5 35EAGSAVEAEELVK46 6mer  Ref (6); This study CSF 

 
P04233 

 
HLA class II histocompatibility 
antigen gamma chain 

 

273LELEDPSSGLGVTK288 
 
6-mer + S 

 
Ref (7); This study 

 
Urine 
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O14786 Neuropilin-1 604DDDQANCHSGTGDDFQL620 CS chain / HS chain Ref (8)  

Q8IUK5  *Plexin domain-containing protein 1 24GAGHDEGPGSGWAAK42 6-mer, 6-mer + P This study CSF,  
Urine 

Q9NZ53 Podocalyxin-like protein 2 N.D. CS chain Ref (9)  

 
Q15256 

 
Receptor-type tyrosine-protein  
phosphatase R 

 

22FSGNNDHFLAINQK35 
 
6-mer 

 
Ref (10); This study 

 
CSF 

P18827 Syndecan-1 N.D. CS chain / HS chain Ref (11)  

P07204  Thrombomodulin 489DSGSGEPPPSPT500 CS chain Ref (12)  

Q9UIK5 Tomoregulin-2 N.D. CS chain Ref (13)  

Extracellular Matrix CSPGs 

UniprotKB  Protein Name Peptide Sequence Glycan Modifications References  

Q9UKP4 ADAMTS-7 N.D.  CS chain Ref (14)  

P16112 Aggrecan core protein N.D. CS chain / KS chain Ref (15)  

O00468 Agrin N.D. CS chain / HS chain Ref (16)  

 
P98160 

 
Basement membrane-specific HSPG 
core protein 

 

4187DWHLEGSGGN4196 

 
HS chain / 6-mer, 6-mer + 
S 

 
Ref (17);  
This study 

 
CSF,  
Urine 

P21810 Biglycan N.D. CS or /DS chain Ref (18)  
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Q96GW7 Brevican core protein 403GAIYSIPIMEDGGGGSSTPEDPAEAPR429 6-mer + S/P Ref (19); This study CSF 

Q99715 Collagen alpha-1(XII) chain N.D. CS Chain Ref (20)  

P39059 Collagen alpha-1(XV) chain 231TPEELCDPEESSASGETSGLQE251 6-mer + S Ref (21); This study  Urine 

 
P07585 

 
Decorin 

 

31DEASGIGPEVPDDR44 
 
6-mer + S 

 
Ref (22); This study 

 
CSF,  
Urine 

Q16363 *Laminin subunit alpha-4 28DDNAFPFDIEGSSAVGR44 6-mer, 6-mer + S  This study Urine 

 
Q9NR99  

 
*Matrix-remodeling-associated  
protein 5 

 

691VREDIVEDEGGSGMGDEENTSR712              
 
6-mer 

 
This study 

 
CSF 

 
O14594 

 
Neurocan core protein 

 

358AHHPTSQHGDLETPSSGDEGEILSAEGPPVR388 

 
6-mer, 6-mer + S, 2x 6-
mer, 2x 6-mer + S/P, 2x 
6-mer + 2 x S/P 

 
Ref (23); This study 

 
CSF 

O14594 Neurocan core protein 389ELEPTLEEEEVVTPDFQEPLVSSGEEETLILEEK422 6-mer Ref (23); This study CSF 

 
P10451 

 
*Osteopontin 

 

223DSYETSQLDDQSAETHSHK241 
 
6-mer, 6-mer + S  

 
This study 

 
CSF,  
Urine 

 
P10451 

 
*Osteopontin 

 

302ISHELDSASSEVN314 
 
6-mer + S  

 
This study 

 
CSF,  
Urine 

Q63HQ2 Pikachurin N.D. CS chain; HS chain Ref (24)  

Q32P28 Prolyl 3-hydroxylase 1 N.D. CS chain Ref (25)  

Q92752 Tenascin-R N.D. CS chain Ref (26)  
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Q08629  Testican-1 N.D CS chain Ref (27)   

 
Q92563 

 
Testican-2 

 
N.D. 

 
CS chain; HS chain 
(inferred from Testican 1) 

 
Ref (28)  

 
Q9BQ16  

 
Testican-3 

 
N.D. 

 
CS chain; HS chain 
(inferred from Testican 1) 

 
Ref (29)  

 
P13611  

 
Versican core protein 

 

1526DTEVGHQAHEHTEPVS 
LFPEESSGEIAIDQESQK1559 

 
6-mer 

 
Ref (30);  
This study 

 
CSF 

Intracellular Granules CSPGs 

UniprotKB  Protein Name Peptide Sequence Glycan Modifications References  

 
P13727 

 
Bone marrow proteoglycan  

 

53ELEEEEEWGSGSEDASK69 

 
6-mer, 6-mer + P, 6-mer + 
S/P  

 
Ref (31); This study 

 
Urine 

 
P06307 

 
*Cholecystokinin 

 

21QPVPPADPAGSGLQR35 
 
6-mer 

 
This study 

 
CSF, 
Urine 

 
P10645 

 
Chromogranin-A 

 

419KEEEGSANR427 
 
6-mer, 6-mer + P 

 
Ref (32); This study 

 
CSF, 
Urine 

 
Q6UXH8 

 
*Collagen and calcium-binding EGF 
domain-containing protein 1 

 

382DLGSGDDHPR391 
 
6-mer, 6-mer + S/P  

 
This study 

 
Urine 

P81605 *Dermcidin  20YDPEAASAPGSGNPCHEASAAQK42 6-mer, 6-mer + S  Ref (33); This study Urine 

Q9NQ30 Endothelial cell-specific molecule 1 150TEHDMASGDGN160 CS chain Ref (34)  

P09603 Macrophage colony-stimulating  
factor 1 N.D. CS chain Ref (35)  

 
Q8N729 

 
*Neuropeptide W 

 

120APEPALEPESLDFSGAGQR138 
 
6-mer, 6-mer + P 

 
This study 

Urine, 
CSF 
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Q8TB73  Protein NDF  N.D. CS chain / HS chain Ref (24)  

Q92954 Proteoglycan 4 N.D. CS chain / KS chain Ref (36)  

 
P05060 

 
*Secretogranin-1 

 

88DPADASEAHESSSR101 
 
6-mer + P 

 
This study 

CSF,  
Urine 

P05060 *Secretogranin-1 235SSQESGEETGSQENHPQESK254 6-mer This study CSF 

Q8WXD2 *Secretogranin-3 35ELSAERPLNEQIAEAEEDK53 6-mer This study CSF 

P10124 Serglycin 91EDYSGSGFGS100 CS chain / HS chain Ref (37)  

P01266 Thyroglobulin 2741EEEELTAGSGLREDLLSLQE2760 CS chain Ref (38)  

Miscellaneous CSPGs 

Q9BUR5 Apolipoprotein O N.D. CS chain Ref (39)  

 
P02760 

 
Bikunin ( Protein AMBP) 

 

206AVLPQEEEGSGGGQLVTEVTK226 

 
6-mer, 6-mer +P,  
6-mer + P +S  

 
Ref (40);  
This study 

 
CSF,  
Urine 

Q99574  *Neuroserpin 394VMHPETMNTSGHDFEEL410 6-mer This study CSF 
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