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Supporting table S1: Detail of samples analyzed with multiple nzymes and
different fragmentation method using LTQ-orbitrap Velos and Q-Exactive
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O-glycosylation sites Mouse Collagen IV Human Collagen IV
K45 Glucosyl-galactosyl - hydroxylysine Not detected

K48 Glucosyl-galactosyl - hydroxylysine Not detected

K78 Galactosyl / glucosyl-galactosyl-hydroxylysine Galactosyl / glucosyl-galactosyl-hydroxylysine

K90 Galactosyl / glucosyl-galactosyl-hydroxylysine Galactosyl / glucosyl-galactosyl-hydroxylysine

K155 No glycosylation detected Galactosyl - hydroxylysine

K217 Glucosyl-galactosyl - hydroxylysine Not detected

K228 Glucosyl-galactosyl - hydroxylysine Not detected

K231 Glucosyl-galactosyl - hydroxylysine Not detected

K295 Glucosyl-galactosyl - hydroxylysine Glucosyl-galactosyl - hydroxylysine

K298 Not conserved Glucosyl-galactosyl - hydroxylysine

K322 Glucosyl-galactosyl - hydroxylysine Glucosyl-galactosyl - hydroxylysine

K343 No glycosylation detected Glucosyl-galactosyl - hydroxylysine

K361 Glucosyl-galactosyl - hydroxylysine Galactosyl / glucosyl-galactosyl-hydroxylysine

K393 Glucosyl-galactosyl - hydroxylysine Not detected

K460 Glucosyl-galactosyl - hydroxylysine Galactosyl - hydroxylysine

K463 Galactosyl / glucosyl-galactosyl-hydroxylysine Glucosyl-galactosyl - hydroxylysine

K497 Glucosyl-galactosyl - hydroxylysine Glucosyl-galactosyl - hydroxylysine

K527 Glucosyl-galactosyl - hydroxylysine Glucosyl-galactosyl - hydroxylysine

K573 Galactosyl / glucosyl-galactosyl-hydroxylysine Glucosyl-galactosyl - hydroxylysine

K582 Glucosyl-galactosyl - hydroxylysine Hydroxylysine

K617 Glucosyl-galactosyl - hydroxylysine Glucosyl-galactosyl - hydroxylysine

K635 Glucosyl-galactosyl - hydroxylysine Glucosyl-galactosyl - hydroxylysine

K681 Glucosyl-galactosyl - hydroxylysine Glucosyl-galactosyl - hydroxylysine

K698 Hydroxylysine Glucosyl-galactosyl - hydroxylysine

K731 No glycosylation detected Glucosyl-galactosyl - hydroxylysine

K742 Hydroxylysine Glucosyl-galactosyl - hydroxylysine

K757 Glucosyl-galactosyl - hydroxylysine Glucosyl-galactosyl - hydroxylysine

K825 Glucosyl-galactosyl - hydroxylysine Glucosyl-galactosyl - hydroxylysine

K828 Glucosyl-galactosyl - hydroxylysine Hydroxylysine

K1025 Galactosyl - hydroxylysine Glucosyl-galactosyl - hydroxylysine

K1043 Galactosyl / glucosyl-galactosyl-hydroxylysine Hydroxylysine

K1046 Galactosyl / glucosyl-galactosyl-hydroxylysine Galactosyl - hydroxylysine

K1049 Hydroxylysine Galactosyl / glucosyl-galactosyl-hydroxylysine

K1066 Not detected Galactosyl / glucosyl-galactosyl-hydroxylysine

K1081 Galactosyl / glucosyl-galactosyl-hydroxylysine Hydroxylysine

K1117 Galactosyl - hydroxylysine Galactosyl - hydroxylysine

K1120 Glucosyl-galactosyl - hydroxylysine Hydroxylysine

K1132 Galactosyl - hydroxylysine Galactosyl / glucosyl-galactosyl-hydroxylysine

K1150 No glycosylation detected Galactosyl - hydroxylysine

K1165 Galactosyl - hydroxylysine Hydroxylysine

K1185 Galactosyl – hydroxylysine Glucosyl-galactosyl – hydroxylysine

K1188 Hydroxylysine Galactosyl / glucosyl-galactosyl-hydroxylysine
K1206 Glucosyl-galactosyl - hydroxylysine Hydroxylysine

K1268 Galactosyl - hydroxylysine Hydroxylysine

K1283 Galactosyl - hydroxylysine Hydroxylysine

K1304 Galactosyl - hydroxylysine Galactosyl / glucosyl-galactosyl-hydroxylysine

K1319 Not detected Galactosyl - hydroxylysine

K1328 Not detected Glucosyl-galactosyl - hydroxylysine

K1340 Not detected Galactosyl / glucosyl-galactosyl-hydroxylysine

K1371 Galactosyl - hydroxylysine No glycosylation detected

K1380 Glucosyl-galactosyl - hydroxylysine No glycosylation detected

K1407 Glucosyl-galactosyl - hydroxylysine Not detected

Supplementary table  S2 Comparative analysis of O-glycosylation sites detected in mouse and human col4a1



A.

B.
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Supporting figure S1: A representative diagram showing improved sequence coverage of 
mouse col4a1 by optimizing the number of allowed posttranslational modifications and 
miscleavages in the database search using MyriMatch. A. A MS data file from a trypsin digested 
EHS collagen sample was searched with a standard database search using carbamidomethylation 
as static modification, oxidation of methionine as dynamic modification and allowing for only 2 
dynamic modifications per peptide. B. The same MS data file searched with MyriMatch, but 
increasing the number of miscleavages (up to 4) and dynamic modifications (up to 10) using the 
hydroxylation and O-linked glycosylation motifs described in Table 1. 



Supporting figure S2: Peptide spectrum matches (PSMs) of 35 O-glycosylation,1 
hydroxyproline site at Xaa position of Gly-HyP-Gln motif and 7 3-hydroxyproline sites in 
mouse col4a1 chain. PSMs were annotated using pLABEL1 or IDPicker utility software Ion 
Matcher2.  
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28K G D C+57 G G S G C+57 G K C+57 D C+57 H G V K+340 G Q K+340 G E50 

m/z= 780.3089  charge=+4 Mouse col4a1 chain 

5 

PSM showing the identification of Glucosylgalactosyl-HyK45,48 

Q Exactive, HCD Fragmentation 



52G L P+16 G L Q G V I G F P+16 G M Q G P E G P H G P P+16 G Q K+340 G D A G E P+16 G L P+16 G T K+340 G T R93 

m/z= 1191.5593  charge=+4 Mouse col4a1 chain 

6 

PSM showing the identification of Glucosylgalactosyl-HyK78,90 

Q Exactive, HCD Fragmentation 



m/z= 915.5043, 
charge=+5 

Mouse col4a1 chain 

197G P P+16 G F T G P P+16 G P P+16 G P P G P P+16 G E K+340 G Q M G S S F Q G P K+340 G D K+340 G E233 

7 

PSM showing the identification of Galactosyl-HyK217,228,231 

Orbitrap-Velos, ETD Fragmentation 



292D G E K+340 G E R G S P+16 G I P+16 G D S G Y P+16 G L P+16 G R315 

Mouse col4a1 chain m/z= 690.5574, 
charge=+4 

8 

PSM showing the identification of Glucosylgalactosyl-HyK95 

Q Exactive, HCD Fragmentation 



316Q G P Q G E K+340 G E A G L P G P P+16 G T V I G T M P L G E K+340 G D R G Y P+16 G A P+16 G L R355 

m/z= 1157.5483 charge=+4 Mouse col4a1 chain 

9 

PSM showing the identification of Glucosylgalactosyl-HyK322,343 

Q Exactive, HCD Fragmentation 



Mouse col4a1 chain m/z= 1255.8875, 
charge=+3 

356G E P+16 G P K+340 G F P+16 G T P+16 G Q P+16 G P P+16 G F P+16 T P G Q A G A P+16 G F P+16 G E R390 

10 

PSM showing the identification of Glucosylgalactosyl-HyK361 

Q Exactive, HCD Fragmentation 



Mouse col4a1 chain m/z= 733.34 charge=+3 
391G E K+340 G D Q G F P+16 G V S L P G P S G R409 

11 

PSM showing the identification of Glucosylgalactosyl-HyK393 

Orbitrap-Velos, ETD Fragmentation 



434C+57 Q P G P P+16 G D Q G P P+16 G T P G Q P G L T G E V G Q K+340 G Q K+340 G E465 

m/z= 956.9242 charge=+4 Mouse col4a1 chain 

12 

PSM showing the identification of Glucosylgalactosyl-HyK460,463 

Q Exactive, HCD Fragmentation 



Mouse col4a1 chain m/z= 823.7868 charge=+5 

1011G S V G G M G L P+16 G S P+16 G E K G V P+16 G I P+16 G S Q G V P+16 G S P G E K+340 G A K+178 G E K+16
1049 

13 

PSM showing the identification of Glucosylgalactosyl-HyK481 

Q Exactive, HCD Fragmentation 



474G L R G P P+16 G P Q G P P+16 G E I G F P+16 G Q P+16 G A K+340 G D R G L P+16 G R D G L E509 

m/z= 782.9878 charge=+5 Mouse col4a1 chain 

14 

PSM showing the identification of Glucosylgalactosyl-HyK497 

Q Exactive, HCD Fragmentation 



Mouse col4a1 chain m/z= 1248.57, 
charge=+3 

506D G L E G L P+16 G P Q G S P+16 G L I G Q P+16 G A K+340 G E P+16 G E I F F D M+16 R538 

15 

PSM showing the identification of Glucosylgalactosyl-HyK527 

Q Exactive, HCD Fragmentation 



564D G H P+16 G L P+16 G P K+340 G S P+16 G S I G L K+340 G E R585 

Mouse col4a1 chain m/z= 1248.5738 , 
charge=+3 

16 

PSM showing the identification of Glucosylgalactosyl-HyK573,582 

Orbitrap-Velos, ETD Fragmentation 



m/z

559G T P+16 G R D G H P+16 G L P+16 G P K+178 G S P+16 G S I G L K+16 G E R G P P+16 G G V G F P+16 G S R597 

Mouse col4a1 chain m/z= 655.5620 charge=+4 

17 

PSM showing the identification of Galactosyl-HyK573 

Q Exactive, HCD Fragmentation 



598G D I G P P+16 G P P+16 G V G P I G P V G E K+340 G Q A G F P G G P+16 G S P+16 G L P+16 G P K+340 G E A G K640 

m/z= 1140.2943 charge=+4 Mouse col4a1 chain 

18 

PSM showing the identification of Glucosylgalactosyl-HyK617,635 

Q Exactive, HCD Fragmentation 



667G F P+16 G T P+16 G R P+16 G I P+16 G E K+340 G A V G Q P+16 G I G F P+16 G L P+16 G P K+16 
698 

m/z= 866.9266charge=+4 Mouse col4a1 chain 

19 

PSM showing the identification of Glucosylgalactosyl-HyK681 

Q Exactive, HCD Fragmentation 



743G Q P+16 G L P+16 G I P+16 G T P+16 G E K+340 G S I G G P+16 G V P+16 G E Q G L T G P P+16 G L Q G I R781 

m/z= 1010.4997 charge=+4 Mouse col4a1 chain 

20 

PSM showing the identification of Glucosylgalactosyl-HyK757 

Q Exactive, HCD Fragmentation 



m/z= 502.5 charge=+7 Mouse col4a1 chain 

791G P A G P P G V P G I G P P G A M+16 G P P+16 G G Q G P P G S S G P P G I K+340 G E827 

m/z

21 

PSM showing the identification of Glucosylgalactosyl-HyK825 

Q Exactive, HCD Fragmentation 



m/z= 849.7198, 
charge=+6 

Mouse col4a1 chain 

793A  G P P G V P+16 G I G P P+16 G A M G P P+16 G G Q G P P+16 G S S G P P G I K+178 G E K+340 G F P G F P G L D M P G P K842 

22 

PSM showing the identification of Galactosyl-HyK825 & Glucosylgalactosyl-HyK828  

Q Exactive, HCD Fragmentation 



1015G M G L P G S P G E K+178 G V P+16 G I P G S Q G V P+16 G S P G E K G A K+340 G E K+16
1049 

Mouse col4a1 chain m/z= 627.9313 charge=+6 

23 

PSM showing the identification of Glucosylgalactosyl-HyK1025 

Orbitrap-Velos, CID Fragmentation 



1010K G S V G G M G L P G S P+16 G E K G V P G I P+16 G S Q G V P+16 G S P+16 G E K+178 G A K+340 G E K1052 

Mouse col4a1 chain m/z= 702.6838 
charge=+6 

24 

PSM showing the identification of Galactosyl-HyK1046 & Glucosylgalactosyl-HyK1049  

Q Exactive, HCD Fragmentation 



Mouse col4a1 chain m/z= 791.01 charge=+6 

25 

PSM showing the identification of Galactosyl-HyK1081 

1067 1115 

Q Exactive, HCD Fragmentation 

G D Q G L A G F P G S P G E K+340 G E K+16 G S A G T P+16 G M+16 P+16 G S P+16 G P R G S P G N I G H P+16 G S P+16 G L P+16 G  



Mouse col4a1 chain m/z= 793.6757 charge=+6 

1073G F P+16 G S P+16 G E K+16 G E K+16 G S A G T P G M P+16 G S P+16 G P R G S P G N I G H P G S P+16 G L P+16 G E K+178 G D K+16
1120 

26 

PSM showing the identification of Galactosyl-HyK1117 

Q Exactive, HCD Fragmentation 



G S P+16 G L P+16 G E K G D K+340 G L P+16 G L D G V P G V K 

Mouse col4a1 chain m/z= 655.5620 charge=+4 
1132 1109 

27 

PSM showing the identification of Glucosylgalactosyl-HyK1120 

Orbitrap-Velos, ETD Fragmentation 



1117K G D K+340 G L P+16 G L D G V P+16 G V K+178 G E1134 

m/z= 569.0098 charge=+4 Mouse col4a1 chain 

28 

PSM showing the identification of Glucosylgalactosyl-HyK1120,1132 

Q Exactive, HCD Fragmentation 



1153P G S D G I P+16 G S A G E K+178 GE Q G V P+16 G R G F P+16 G F P G S K G D K+178 G S K G E1190 

m/z= 997.968 charge=+4 Mouse col4a1 chain 

29 

PSM showing the identification of Glucosylgalactosyl-HyK1165,1185 

Q Exactive, HCD Fragmentation 



1191V G F P+16 G L A G S P+16 G I P+16 G V K+340 G E1208 

m/z= 1014.0001 charge=+2 Mouse col4a1 chain 

30 

PSM showing the identification of Glucosylgalactosyl-HyK1206 

Q Exactive, HCD Fragmentation 



1266G D K+178 G N Q G W P G A P G V P G P K+178 G D P+16 G F Q G M+16 P+16 G I G G S P+16 G I T G S K1304 

Mouse col4a1 chain m/z= 655.5620 charge=+4 

31 

PSM showing the identification of  Galactosyl-HyK1268,1283 

Orbitrap-Velos, CID Fragmentation 



1266G D K G N Q G W P G A P G V P G P K+178 G D P G F Q G M+16 P+16 G I G G S P+16 G I T G S K+178 G D M+16 G L P+16 G V1312 

m/z= 956.6473, 
charge=+5 

Mouse col4a1 chain 

32 

PSM showing the identification of Galactosyl-HyK1283,1304 

Q Exactive, HCD Fragmentation 



1357G E P G L P+16 G P E G P P G L K+178 G L Q G P P+16 G P K1380  

m/z= 489.4524, 
charge=+4 

Mouse col4a1 chain 

33 

PSM showing the identification of Galactosyl-HyK1371 

Q Exactive, HCD Fragmentation 



1372G L Q G P P G P K+340 G Q Q G V T G S V G L P+16 G P P+16 G V P+16 G F D G A P+16 G Q K+340 G E T G P F G P P+16 G P R1419 

m/z= 1301.3679 charge=+4 Mouse col4a1 chain 

34 

PSM showing the identification of Glucosylgalactosyl-HyK1380,1407 

Q Exactive, HCD Fragmentation 



m/z= 1141.5  (+2) 

C+57 Q P G P+16 P G D Q G P+16 P+16 G T P+16 G Q P+16 G L T G E 434 456 

Mouse col4a1 chain 

35 

PSM showing the identification of 3-HyP444 

Q Exactive, HCD Fragmentation 



466S C+57 L A C+57 D T E G L R G P+16 P+16 G P Q G P P+16 G E487 

m/z= 767.34  (+3) Mouse col4a1 chain 

36 

PSM showing the identification of 3-HyP478  

Q Exactive, HCD Fragmentation 



474G L R G P+16 P G P+16 Q G P P+16 G E487 

m/z= 682.33  (+2) Mouse col4a1 chain 

37 

PSM showing the identification of HyP481 

Orbitrap-Velos, CID Fragmentation 



38 

Mouse col4a1 chain PSM showing the identification of 3-HyP602,605 

598G D I G P+16 P+16 G P+16 P+16 G V G P I G P V G E K+340 G Q A G F P+16 G G P+16 G S P+16 G L P G P K+340 G E A G K640 

m/z= 1148.28  (+4) 

Q Exactive, HCD Fragmentation 



m/z= 830.744  (+3) 

641V V P L P+16 G P+16 P G A A G L P+16 G S P+16 G F P+16 G P Q G D R666 

Mouse col4a1 chain 

39 

PSM showing the identification of 3-HyP647 

Orbitrap-Velos, CID Fragmentation 



m/z= 1038.1483  (+3) 

1420GFP+16 G P+16 P+16 G P D G L P+16  G S M+16 G P+16 P+16 G T P S V D H G F L V T R1450 

Mouse col4a1 chain 

40 

PSM showing the identification of 3-HyP1424
, 3-HyP1436 

 

Q Exactive, HCD Fragmentation 



Supporting figure S3: Peptide spectrum matches (PSMs) of 39 O-glycosylation, 14 3-hydroxyproline and 
3 hydroxyproline sites at Xaa position of Gly-HyP-Gln motif  in human col4a1 chain. PSMs were annotated 
using pLABEL1 or IDPicker utility software Ion Matcher2.  
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m/z= 1200.8137; charge=+4 Human col4a1 chain 

52G L P+16 G L Q G V I G F P+16 G M Q G P E G P Q G P P+16 G Q K+340  G D T G E P+16 G L P+16 G T K+340 G T R93 

42 

PSM showing the identification of Glucosylgalactosyl-HyK78,90 



m/z= 957.6457; charge=+5 Human col4a1 chain 

52G L P+16 G L Q G V I G F P+16 G M Q G P E G P Q G P P+16 G Q K+178  G D T G E P+16  G L P+16  G T K+178  G T R G P P G97 

43 

PSM showing the identification of Galactosyl-HyK78,90 



m/z= 1001.8837; charge=+5  Human col4a1 chain 

133G P L G P P+16 G L P+16 G F A G N P+16  G P P G L P G M K+178 G D P+16 G E I L G H V P G M L L K G E R G F P G I P G182  

44 

PSM showing the identification of Glucosylgalactosyl-HyK156 



m/z= 775.5952; charge=+4 Human col4a1 chain 

292D G D K+340 G E K+340 G S P G F P G E P+16 G Y P+16 G L I G R315 

45 

PSM showing the identification of Glucosylgalactosyl-HyK295,298 



m/z= 920.4349; charge=+4  Human col4a1 chain 

316Q G P Q G E K+340 G E A G P P+16 G P P+16 G I V I G T G P L G E K+340 G E R346 

46 

PSM showing the identification of Glucosylgalactosyl-HyK321,343 



m/z= 1247.923; charge=+3 Human col4a1 chain 

356G E P+16 G P K+340 G F P+16 G L P+16 G Q P+16 G P P+16 G L P+16 V P G Q A G A P+16 G F P+16 G E R390 

47 

PSM showing the identification of Glucosylgalactosyl-HyK361 



m/z= 942.94; charge=+4 Human col4a1 chain 

P R G E P G P K+178 G F P G L P+16 G Q P G P P+16 G L P V P G Q A G A P+16 G F P+16 G E R 

48 

PSM showing the identification of Galactosyl-HyK361 

354 390 



m/z= 926.9843 charge=+6 Human col4a1 chain 

449G Q P G F I G E I G E K+178 G Q K+340 G E S C+57 L I C+57 D I D G Y R G P P+16 G P Q G P P+16 G E I G F P G Q P G A K497 

49 

PSM showing the identification of Galactosyl-HyK460 



m/z= 881.4156; charge=+3 Human col4a1 chain 

476G P P+16 G P Q G P P G E I  G F P G Q P+16 G A K+340  G D R500 

50 

PSM showing the identification of Glucosylgalactosyl-HyK497 



m/z= 1229.9143; charge=+3 Human col4a1 chain 

506D G V A G V P+16 G P Q G T P+16 G L I G Q P+16 G A K+340 G E P+16 G E F Y F D L R538 

51 

PSM showing the identification of Glucosylgalactosyl-HyK527 



m/z= 566.2649; charge=+5 Human col4a1 chain 

D G H P+16 G L P+16 G P K+340 G S P+16 G S V G L K+16 G E R G P P+16 G 564 580 

52 

PSM showing the identification of Glucosylgalactosyl-HyK573 



m/z= 836.1401charge=+4 Human col4a1 chain 

612G P I G D K+340 G Q A G F P+16 G G P+16 G S P+16 G L P G P K+340 G E P G K640 

53 

PSM showing the identification of Glucosylgalactosyl-HyK617,635 



m/z= 862.9186 charge=+4 Human col4a1 chain 

667G F P+16 G T P+16 G R P+16 G L P+16 G E K+340 G A V G Q P+16 G I G F P+16 G P P+16 G P K+16 
698

 

54 

PSM showing the identification of Glucosylgalactosyl-HyK681 



m/z= 1089.1052 charge=+5 Human col4a1 chain 

693G P P G P K+340 G V D G L P G D M G P P+16 G T P+16 G R P G F N G L P+16 G N P+16 G V Q G Q K+340 G E P+16 G V G L P+16 G L K 
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PSM showing the identification of Glucosylgalactosyl-HyK698 



m/z= 1001.8720 charge=+5 Human col4a1 chain 

G V D G L P G D M G P P+16 G T P+16 G R P+16 G F N G L P+16 G N P+16 G V Q G Q K+16 G E P G V G L P G L K+340 G L P G L747 698 

56 

PSM showing the identification of Glucosylgalactosyl-HyK742 



m/z= 568.6699 charge=+5 Human col4a1 chain 

732G  E P+16 G V G L P+16 G L K G L P G L P G I P+16 G T P G E K+340 G758 

57 

PSM showing the identification of Glucosylgalactosyl-HyK757 



m/z= 763.3694 charge=+3 Human col4a1 chain 

808G P P+16 G G Q G P P+16 G L S G P P+16 G I K+340 G E K+16
828
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PSM showing the identification of Glucosylgalactosyl-HyK825 



m/z= 969.05 charge=+3 Human col4a1 chain 

1011G S V G G M G L P G T P G E K+340 G V P G I P G P Q G S P G L P+16 G D K+16 G A K+16 G E K+178 G Q A G P P+16 G I G1058 

59 

PSM showing the identification of Glucosylgalactosyl-HyK1025 



m/z= 906.4286 charge=+4 Human col4a1 chain 

1011G S V G G M G L P G T P G E K G V P+16 G I P+16 G P Q G S P G L P+16 G D K G A K+178 G E1048 

60 

PSM showing the identification of Galactosyl-HyK1046 



m/z= 659.3373 charge=+3 Human col4a1 chain 

1047G E K+340 G Q A G P P+16 G I G I P+16 G L R1063
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PSM showing the identification of Glucosylgalactosyl-HyK1049 



m/z= 701.6459 charge=+3 Human col4a1 chain 

1064G E K+340 G D Q G I A G F P+16 G S P+16 G E K 
1081

 

62 

PSM showing the identification of Glucosylgalactosyl-HyK1066 
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m/z= 682.9234 charge=+5 Human col4a1 chain 

1064G E K+178 G D Q G I A G F P+16 G S P G E K+16 G E K G S I G I P+16  G M  P G S P+16 G 

63 

PSM showing the identification of Galactosyl-HyK1066 



m/z= 1085.5333 charge=+4 Human col4a1 chain 

1089I P G M  P G S P+16 G L K+16 G S P+16 G S V G Y P G S P G L P G E K+178 G D K+16 G L P G L D G I P+16 G V K1132 

64 

PSM showing the identification of Galactosyl-HyK1117 



m/z= 909.2668 charge=+5 Human col4a1 chain 

1100G S P+16 G S V G Y P G S P G L P+16 G E K G D K+16 G L P G L D G I P G V K+340 G E A G L P+16 G T P G P T G1145 

65 

PSM showing the identification of Glucosylgalactosyl-HyK1132 



Human col4a1 chain m/z= 464.8250 charge=+5 

1184D K G S K+178 G E V G F P G L A G S P G I P G S K1206 

66 

PSM showing the identification of Galactosyl-HyK1188 



1183G D K+340 G S K+340 G E V G F P+16 G L A G S P+16 G I P+16 G S K G E Q G F M G P P G P Q G Q P G L1223  

m/z= 913.2631 charge=+5 Human col4a1 chain 

67 

PSM showing the identification of Glucosylgalactosyl-HyK1185,1188 



m/z= 1065.5275 charge=+3 Human col4a1 chain 

1239G P Q G Q P G L P+16 G L P+16 G P M G P P G L P+16 G I D G V K+340 G D K1268
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PSM showing the identification of Glucosylgalactosyl-HyK1265 



1286P G F Q G M P+16 G I G G S P+16 G I T G S K+178 G D M G P P+16 G V P+16 G F Q G P K+16
1319 

m/z= 1688.9413 charge=+5 Human col4a1 chain 

69 

PSM showing the identification of Galactosyl-HyK1304 



m/z= 929.8210 charge=+6 Human col4a1 chain 

1307M G P P+16 G V P+16 G F Q G P K+178 G L P G L Q G I K+340 G D Q G D Q G V P G A K+178 G L P G P P+16 G P P+16 G P Y D I I K1356  

70 

PSM showing the identification of Galactosyl-HyK1319,1328 



m/z= 992.8703 charge=+5 Human col4a1 chain 

1298P G I T G S K+340 G D M G P P+16 G V P G F Q G P K+178 G L P G L Q G I K+340 G D Q G D Q G V P+16 G A K+16
1340 
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PSM showing the identification of Glucosylgalactosyl-HyK1304,1328 and Galactosyl-HyK1319 



m/z= 575.8043 charge=+4 Human col4a1 chain 

1337P G A K+340 G L P+16 G P P G P P+16 G P Y D I I K1356   
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PSM showing the identification of Glucosylgalactosyl-HyK1340 



52G L P+16 G L Q G V I G F P+16 G M Q G P E G P+16 Q G P+16 P+16 G Q K G D T G E P+16 G L P G T K+340 G T R G P P G97 

Human col4a1 chain m/z= 957.6498(+5) 
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PSM showing the identification of HyP71  and 3-HyP74 
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PSM showing the identification of 3-HyP74 
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PSM showing the identification of 3-HyP95 
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PSM showing the identification of 3-HyP372 
 



394G D R G F P+16 G T S L P+16 G P+16 S G R D G L P+16 G P P G S P G P+16 P+16 G Q P G Y T N G430 

Human col4a1 chain m/z= 889.1826(+4) 
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PSM showing the identification of 3-HyP421 
 



m/z= 886.748 (+3) 

477G P+16 P+16 G P Q G P P G E I G F P+16 G Q P G A K+340 G D R500 

Human col4a1 chain 
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PSM showing the identification of 3-HyP478 
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Human col4a1 chain 
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PSM showing the identification of 3-HyP478,484 
 



514P 

506D G V A G V P G P+16 Q G T P+16 G L I G Q P+16 G A K+340 G E P+16 G E F Y F D L R538 

m/z= 922.687 (+4) Human col4a1 chain 
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PSM showing the identification of HyP514 
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PSM showing the identification of 3-HyP587 
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PSM showing the identification of 3-HyP602 
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PSM showing the identification of 3-HyP602 
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PSM showing the identification of 3-HyP647 
 



m/z= 849.429 (+3) 

641I V P L P+16 G P P+16 G A E G L P+16 G S P+16 G F P G P+16 Q G D R666 

Human col4a1 chain 

85 

PSM showing the identification of HyP662 
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PSM showing the identification of 3-HyP786,803 
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PSM showing the identification of 3-HyP1367 
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PSM showing the identification of 3-HyP1424,1436 
 



Supporting figure S4: Comparison of 3-HyP sites identified in col4a1 from mouse, human and 
bovine. The horizontal box represents the full length col4a1 sequence and the vertical red lines 
indicate the corresponding 3-HyP sites. The information for 3 HyP sites from bovine lens capsule (C) 
were summarized from Pokidysheva et al3 and Hudson et al4. The 3-HyP sites marked with green 
represents the conserved sites among mouse, human and bovine.  
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Supporting figure S5: Summary of prolyl 3-hydroxylation and glycosylation sites in mouse col1a14-7. 
The matured col1a1 sequences are shown in black. The 23 potential lysine sites for O-glycosylation are 
numbered. Bold ‘K’ indicates O-glycosylated residue in the Yaa position of Gly-Xaa-Yaa motif. Bold 
‘P’ indicates 3 hydroxyproline in the Xaa position of Gly-Xaa-HyP. 
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