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Introduction Aim

Hydrogels are three-dimensional polymer networks that retain large amounts of water. The networks themselves 

are held together by different types of cross-linkages that are fine-tuned by chemical modification and external 

stimuli, e.g., heat, ions, or pH.[1] Hydrogels have been used in numerous biomedical and bioengineering 

applications, like drug-delivery systems or as soft contact lenses. [2]

• tuning viscoelastic properties of mucin-inspired peptide hydrogels

• synthesis of a peptide scaffold suitable for metal-ion coordination

• investigating structural and viscoelastic property changes in modified 

peptide hydrogels

name sequence

hFF-K4H [2]-Abz-LKHELAALKKELAALKK*ELAALKKEL

hFF-K25H [2]-Abz-LKKELAALKKELAALKK*ELAALKHEL

hFF-K4H-K25H [2]-Abz-LKHELAALKKELAALKK*ELAALKHEL

Metal-induced cross-linking

Key factors:

• position of histidine within 

the peptide

• type of glycan

• metal(II)-ion

DOI: 10.1002/psc.70059

Full publication:[3]

Rheological properties
conditions: c = 0.5 wt%; pH 7.4 [(glyco)-peptide: hFF-K4H-K25H at pH 7]; water; T = 37°C

Circular dichroism (CD)
conditions: c = 0.5 wt%; pH 7.4; water; T = 37°C

mannose-functionalized peptide       

adopts a higher-order structure

metal(II)-cations stabilize the higher-

order structure of the non-glycosylated 

peptide, inducing an α-helical 

conformation

C-/N-Modifications: DOPA N-terminal glycosylation

sequence:

H2N-DOPA-LKKELAALKKELAALKKELAALKKEL-DOPA-OH

conditions: c = 0.5 wt%; pH 7.4; PBS ; T = 37°C

C- and N-Term DOPA-functionalized peptides show similar 

viscoelastic properties, whereas dual-terminal DOPA 

modification results in a stiffer hydrogel 

mixtures of the different DOPA-modified peptides form less stiff 

hydrogels compared to the pure samples

Rheological properties

regardless of the specific mixtures, C- and N-terminal modifications 

of hFF03 lead to the formation of higher ordered structures

formation of higher ordered structures 

from N-Term and C-/N-Term, while C-Term 

forms α-helix

conditions: c = 0.5 wt%; pH 7.4; PBS; T = 37°C

Circular dichroism (CD)

[4]

H2N-(LKLKLKLK)2-[4]-Abz-NH2

GlycosylationSequence extension

III) Ser-(LK)4-[4]-Abz-NH2

IV) Ser-(LK)8-[4]-Abz-NH2

V)  Ser-Gly-(LK)4-[4]-Abz-NH2

VI) Ser-Gly-(LK)8-[4]-Abz-NH2

VII) Ser(Gal)-(LK)4-[4]-Abz-NH2

VIII) Ser(Gal)-Gly-(LK)8-[4]-Abz-NH2

I) (LK)4-[4]-Abz-NH2

II) (LK)8-[4]-Abz-NH2

III); IV)

V); VI) VII)

VI)

conditions: c = 0.5 wt%; pH 7.4; 50 mM bis-tris propane + 150 mM NaCl; T = 37°C

Rheological properties

conditions: pH 7.4; 50 mM bis-tris propane + 150 mM NaCl; T = 37°C

Circular dichroism (CD)

Adding one amino acid drastically reduces (LK)8 viscoselastic 

properties, while elongation by two forms a stable hydrogel. 

Glycosylation with a glycine spacer retains viscoelastic 

properties similar to the unmodified peptide.

(LK)4 shows minimal change with the addition of one amino 

acid, while two reduce viscoelastic properties. Glycosylated 

peptide exhibits stable hydrogel properties.

Cryo-TEM

formation of long fibres 
without copper ions

densely packed fibre 
bundels after addition 
of 0.25 eq. copper ions

hFF03-K4H-GA-Gal
hFF03-K4H-GA-Gal 

+ 0.25 eq. Cu2+ 

conditions: c = 0.1 mM; pH 7.4; water

Ser-(LK)4 adopts beta-structure, whereas the other peptides 

exihibit likely alpha-helical conformation

Least viscous peptide (Ser-(LK)8) exhibits random coil structure; 

others adapt beta-sheet confirmation
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Outlook

• no-linker glycosylation
• multiple glycosylation
• Glycan in sequence: LK-series
• other cross-linkers

Peptide design
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