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Heparan Sulfate (HS) Proteoglycans

Q‘.@s
= = |

HS
Coll surface Localization

Protein
core

wo O
\ o) OH
omo Q
HO 9

OH Ac-N [}~
Q © 0 Structure

S-Domain

S-Domain => >10° possible saccharide sequences

Function

>

R/
A5

>

R/
A

>

R/
A

>

R/
A

e

*

3

*

X3

*¢

R/ R/
LR X g

Growth factors
Cytokines
Chemokines
Adhesion molecules
Matrix proteins
Enzymes

Enzyme inhibitors
Pathogens

etc...

Proliferation
Differentiation
Activation
Migration
Tissue cohesion
Coagulation
Infection

etc...




Structure of Heparan sulfate (HS)
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Structure of Heparan sulfate (HS)
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48 possible disaccharides
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Regulatory activities of HS
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The AT-1lII/HS binding model

Importance of precise sulfate groups
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ATIII- pentasaccharide complex HS
Jin et al., 1997. PNAS 94, 14683-88




The FGF-2/HS binding model

HS Chains or
oligosaccharides Q
FGF-R FGF-R FGF-R
“/ /'7\\‘ ‘J’ / ] ‘\\\ / ‘J’ / ] ‘\\\ S —_—
— HSPG = )

par O rE D T O

./ [/ FGF | /

N \_ N

—— ——
Cell Response Cell Response



Interaction FGF-2/HS
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Interaction FGF-2/HS
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Preparation of HS oligosaccharides
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Depolymerization of HS chains
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Purification of HS oligosaccharides

1% step: separation according to size
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Depolymerization of HS chains

2™ step: separation according to charge
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Purity of HS oligosdaccharides
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PAGE Based purification of HS oligosdaccharides
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Vives et al., 2001. Biochem. J. 354, 141-7
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Structural analysis of HS oligosaccharides
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Functional analysis of HS oligosaccharides
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Chemokines...
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Chemokine/HS interactions
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Analysis of HS/protein interactions

SPR (surface plasmon resonance)
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Chemokine /HS interactions
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SDF1a/HS interactions
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Chemokine /HS interactions
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Chemokine /HS interactions
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Chemokine /HS interactions
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Chemokine /HS interactions
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Regulation of HS structure
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The concept of GAGosome

60ST (Zebrafish — 3 isoforms)
Xu et al. ACS Chem Biol 2017

EXT1/2 (human)
Leisico et al. Nat. comm. 2022
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Biotechnological applications : Use of sulfotransferases
for the chemo-enzymatic synthesis of oligosaccharides
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Biotechnological applications : Use of sulfotransferases
for the chemo-enzymatic synthesis of oligosaccharides

Glycan therapeutics

Baryal et al., 2022 Angew. Chem.Int. 62, €2022119



And so much more to talk about....
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Mass spectmmetry
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