UNIVERSITY OF LEEDS

This is a repository copy of Label-free electrochemical impedance biosensor to detect
human interleukin-8 in serum with sub-pg/ml sensitivity.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/95561/

Version: Supplemental Material

Article:

Sharma, R, Deacon, SE, Nowak, D et al. (7 more authors) (2016) Label-free
electrochemical impedance biosensor to detect human interleukin-8 in serum with
sub-pg/ml sensitivity. Biosensors and Bioelectronics, 80. pp. 607-613. ISSN 0956-5663

https://doi.org/10.1016/j.bios.2016.02.028

Reuse

Unless indicated otherwise, fulltext items are protected by copyright with all rights reserved. The copyright
exception in section 29 of the Copyright, Designs and Patents Act 1988 allows the making of a single copy
solely for the purpose of non-commercial research or private study within the limits of fair dealing. The
publisher or other rights-holder may allow further reproduction and re-use of this version - refer to the White
Rose Research Online record for this item. Where records identify the publisher as the copyright holder,
users can verify any specific terms of use on the publisher’s website.

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

| university consortium eprints@whiterose.ac.uk
WA Universities of Leeds, Sheffield & York https://eprints.whiterose.ac.uk/


mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Supplementary Information

Fig. S1 Absorbance measured at 650 nm showing the normalised ELISA response of the phage
particles displaying the four selected binding proteins when exposed to 200 nM of human IL-8
proteins. Binding protein 2 was chosen as the capture protein for the biosensor.
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Fig. S2 Mass spectrum of the non-antibody capture protein. The molecular weight of the IL-8 specific
binding protein was found to be 13.520 kDa, matching the expected value. The predominant species
was confirmed to be lacking alanine with a minor component lacking N-terminal Met. Additional
peaks in the spectrum are the results of common modifications associated with cytoplasmically
expressed proteins.
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Fig. S3 Heat capacity as a function of temperature showing a melting temperature 7,, of 82 °C for the
non-antibody capture protein, compared to 101 °C for the empty scaffold (i.e. the scaffold protein
alone without binding loops inserted).

Fig. S4 SPR sensograms recorded to determine optimal coupling conditions for binding proteins as a
function of pH onto the monoalkane-thiol-PEG acid monolayer surface on a gold electrode. 10 mM
phosphate buffer was used for pH 8—6, and 10 mM acetate buffer was used for pH 5.54.5.
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Fig. S5 SPR sensograms showing (a) the immobilisation of the non-antibody binding proteins on the SAM
functionalised gold electrode, and the binding of human IL-8 proteins at 1 pg/ml in 100 mM phosphate
buffer pH 7, and (b) the binding of IL-8 proteins at 1 pg/ml concentration in 100 mM phosphate buffer pH



7 to sensor surfaces functionalised with four different non-antibody binding proteins selected via phage
display. The binding protein showing the highest SPR response (binding protein 2) was chosen as the
capture molecule for the subsequent biosensor work.
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Fig S6: EIS Bode plot showing 6(f) upon immobilisation of the non-antibody capture proteins on the
SAM at a dc offset of 0 mV vs Ag/AgCl. The data shown represent the average of five EIS scans.
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Fig S7: Nyquist plots showing the imaginary versus the real impedance of the sensor after (a) the
formation of the monothiol-alkane-PEG acid SAM on the gold electrode at 0 mV and +80 mV dc potential,
and (b) the immobilisation of the non-antibody capture molecules on the SAM in comparison to the SAM
only at a dc offset potential of +80 mV vs Ag/AgCl. The EIS measurements were conducted in 100 mM
phosphate buffer at pH 7 and the data shown represent the average of five EIS scans.
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Fig S8: Nyquist plot showing the change in response of the sensor from the baseline response vs 1L-8
concentration between 9 fg/ml and 900 ng/ml.
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Fig S9: EIS sensogram showing the change in phase from the baseline at 0.1 Hz, AO(f)¢.111, of the sensor
response when exposed to human IL-6 in 100 mM phosphate buffer pH 7 at concentrations between 10
fg/ml and 100 ng/ml. All EIS scans were performed at a dc offset of +100 mV vs Ag/AgCI.



