GLYCOPEDIA.EU

Sweet but Challenging: Tackling the Complexity of GAGs with Engineered Tailor-
Made Biomaterials

Description

Glycosaminoglycans (GAGS) play a critical role in tissue homeostasis by regulating the activity and
diffusion of bioactive molecules. Incorporating GAGs into biomaterials has become a widely adopted
strategy in medical applications. This is due to their biocompatibility and ability to control the release of
bioactive molecules. Nevertheless, immobilised GAGs on biomaterials can elicit different cellular
responses compared to their soluble forms, highlighting the need to understand the interactions
between GAGs and bioactive molecules within engineered functional biomaterials. The control of
critical parameters such as GAG type, density and sulphation allows GAG functions to be precisely
defined within the context of the biomaterial. Specific tissue properties can be better mimicked,
allowing the tailor-made design of GAG-based biomaterials for specific medical applications.



GLYCOPEDIA.EU

Purification

GAG digestion and
., chromatography purification

Chemo- Sugar-donors /
Enzymatlc t# 54& Ew- !:H_:“ 1 I l I i I ! Time i 5
synthesis e e e ot >
y Enzyme library PAPS OOQOQ? /
e P
(@ @ )@
Solid-phase  Solution-phase SO, complex + =

JBBRRERRE]

oot He
CES .
““’? hd N i
3
Chemical Buildin blocks with

: n
synthesis protecting groups Solvolync reaction at T>60°C \ Sulfate

u@@%;:aiqg Hep/HS

R Selective N-desulfation of GIcNS
Selective 6-0 desulfation of GIcNAc6S
Selective 2-0 desulfation of IdoA2S

Ccs
Selective 6-0 desulfation of GalNA
Subsequent 2-0/3-0 desulfation of GlcA

However, this requires access to pure and well-characterised GAG compounds, which remains
challenging. This review article focuses on the different strategies used in producing defined GAGs and
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the high-throughput approaches used to study GAG-growth factors interactions and the quantification
of cellular responses on GAG biomaterials. These automated methods hold great promise for
improving the understanding of the diverse functions of GAGs. In the future, the scientific community is

encouraged to adopt a rational approach to designing GAG-based biomaterials, considering the in vivo
properties of the target tissue for medical applications.
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