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Figure S1. XPS characterisation of SAW biochips functionalisation 

(a) The surface of SAW biochips was analysed with XPS at different stages of the process: 

bare gold surface, after DSP functionalisation (and hydrolysis), after llama VHH 

functionalisation (and blocking of unreacted DSP with Tris).  

(b) XPS spectrum survey. CPS (count of electrons per second) as a function of the binding 

energy. Four elements were selected to analyse the surface composition: Au, C, N and S. 

One example for each step is plotted. Inset: Zoom on the sulphur peak region. 

(c) Relative atomic percentage for the four elements analysed at the different stages of the 

functionalisation process. A minor amount of impurities on the surface explain the presence 

of carbon atoms on the bare gold surface. Each bar represents the mean of five independent 

measurements. Error bars represent the standard deviation of the mean. 

(d) The ratios C:N:S measured with XPS compare favourably to the calculated relative 

percentage of atoms on the surface. The ratios of C:N:S  where calculated by finding the 

planar density of fcc (111) gold (the SAW biochip surface) and a 3 3𝑅30°  SAM DSP 

overlayer density and assuming geometrical constraints when the llama VHH is modelled as 

a 32.2×28.2×48.91	Å.	cuboid. 
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Element XPS Calculation

C 86.1 ± 10.5 76.7

N 11.8 ± 2.8 18.6

S 2.0 ± 0.6 4.6



 
 

Figure S2. HIV p24 detection assay comparison using QCM 

(a) Two gold coated QCM chips were functionalised with llama VHHs of similar molecular 

weight. VHH1 does not have affinity for p24 and is used as a control, while VHH2 is the one 

used in the assay described in the study to detect p24. Frequency shift plotted over time as 

the llama VHHs are injected in the system, and the functionalised surface blocked with BSA 

(2% w/v in PBS) to avoid non specific binding during the assay. 

(b) Frequency shift plotted over time as samples containing a mixture of p24 (increasing 

concentration, as labelled on graph), anti-p24 (NIH-3537) (200nM) and BSA (2% w/v) in PBS 

buffer is loaded in the system. Only the chip coated with the anti-p24 llama VHH presents a 

significant frequency shift upon loading of the sample with a high (1µg/ml) concentration of 

p24, indicating that this VHH has the ability to capture p24/anti-p24 complexes. Moreover, this 

same chip does not show any significant frequency shift upon addition of the previous less 

concentrated sample, despite the presence of BSA and anti-p24 antibodies at high 

concentrations. This indicate the ability of the anti-p24 VHH to specifically bind to p24. 
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