
        

Citation for published version:
Bean, JE, Alves, DR, Laabei, M, Pérez Esteban, P, Thet, NT, Enright, MC & Jenkins, ATA 2014, 'Triggered
Release of Bacteriophage K from Agarose/Hyaluronan Hydrogel Matrixes by              Staphylococcus aureus
Virulence Factors', Chemistry of Materials, vol. 26, no. 24, pp. 7201-7208. https://doi.org/10.1021/cm503974g

DOI:
10.1021/cm503974g

Publication date:
2014

Link to publication

University of Bath

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 13. May. 2019

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by University of Bath Research Portal

https://core.ac.uk/display/161913622?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://doi.org/10.1021/cm503974g
https://researchportal.bath.ac.uk/en/publications/triggered-release-of-bacteriophage-k-from-agarosehyaluronan-hydrogel-matrixes-by-staphylococcus-aureus-virulence-factors(62f71b1f-2e43-4c6f-a77c-6b066b362ec3).html


SUPPORTING INFORMATION Triggered Release of Bacteriophage K from 
Agarose/Hyaluronan Hydrogel Matrices by Staphylococcus aureus 
Virulence Factors  

Jessica E. Bean1, Diana R. Alves1, Maisem Laabei1, Patricia P. Esteban2, 
Naing Tun Thet1, Mark C. Enright1, A. Toby A. Jenkins1*. 

 

Figure S1, FTIR spectra of hyaluronic acid and hyaluronic acid methacrylate (HAMA), with 

appearance of peak at 1455 cm-1 giving evidence of methacrylation  
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Figure S2 1H NMR spectrum of Hyaluronic Acid Methacrylate (HAMA). Resonances at 5.6 and 6.2 

ppm verified the presence of methylene protons. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S3 Carbazole assay reaction mechanism 
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 Swelling 
ratio, QM 

Volumetric 
Swelling 
Ratio, QV 

Florey 
Parameter, 
χ 

Specific 
volume of 
dry 
polymer, 
ν(cm3/g) 

Average 
molecular 
weight 
between XL, 
Mc(g/mol) 

Effective 
Crosslink 
Density, 
Ve(mol/cm3) 

Mesh Size, 
ξ(nm) 

0%PEGDA 68.4±3.9 83.8 0.473 0.575 7.45E+07 1.65E-08 6604 

1%PEGDA 42.5±0.7 52.0 0.473 0.575 2.26E+07 5.45E-08 3099 

5%PEGDA 15.6±0.1 19.0 0.473 0.575 1.81E+06 6.78E-07 627 

10%PEGDA 8.7±0.3 10.5 0.473 0.575 4.13E+05 2.98E-06 246 

 

Figure S4 Swelling ratio QM of HAMA-co-PEG hydrogels 
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Figure S5 Quantitative analysis of HAase breakdown of 2% HAMA /1% PEGDA 

gels, measured via the release of NAG (measured using the Carbazole assay) as a function of 

incubation time and concentration of hyaluronidase. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S6 Phage K in agarose – killing of S. aureus H560: Complete suppression of growth / killing 

seen at all agarose concentrations. 
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Figure S7 Bacteriophage K lysis of S. aureus H560 bacterial lawns on agar in 0.2%, 0.4% and 0.7% 

agarose 
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Figure S8 Screen of 116 Staphylococcus sp. and strains for HAase activity. Concentrations of NAG > 

0.4 mM are considered very high, under 0.01 mM low and between these values intermediate, but 

sufficient to trigger phage release. 
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Figure S9 SEM images of HAMA hydrogels after 2h incubation with S. aureus supernatant. HAase positive 
strains: a) RN6390B, b) H560, c) lac. HAase negative strains: d) hys-, e) Mµ2, and f) TSB growth medium. 

 


