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1. The Aim 2. Background

Using a multiplexed sensor, based on a gold nanopatrticle The multiplexed array technology has already been used for profiling of monoclonal antibodies to Yersinia

array, to guantify SARS-CoV-2 antibodies in serum and Pestis [1] and the characterisation of whole serum containing BSA antibodies [2]. Therefore it was decided

SARS-CoV-2 antigens in saliva. that preliminary testing would be performed using printed SARS-CoV-2 antigens. This established that the
array could be used for antibody profiling against multiple antigens simultaneously [3].

= Printed antibody arrays using the multiplexed array technology have previously demonstrated an ability to

3. Equipment perform quantitative testing for analytes [4], therefore an investigation to determine the capability of a
' multiplexed antibody array in detecting SARS-CoV-2 antigens was conducted.
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6. SARS-CoV-2 Antigen Detection

4. Assay Design . An array to detect multiple SARS-CoV-2 antigens was printed, with .
. . . . . . A -]
. . olyclonal antibodies to N protein, and two different polyclonal antibodies 30 -
= A sandwich assay is performed on the sensor surface. P . ! . 525 -
yI5P to S protein (referred to as channel 1 and channel 2 in Fig 7). Reference 20 2
. This method makes use of the antibody-antigen spots were coated with recombinant HSA and two calibration channels of 101 pol
. . . . . @ 5 - -2
interaction, either by functionalising the sensor with protein A/G and anti-C-reactive protein were also printed. The arrays were o] g7
1 . . -5 T T T T T T T ]
antigen, as shown in Fig 4, or with antibodies. blocked with milk before use. 05 0 05 115 2 25 3 35
. . . . . 35 7
- The steps of the process are outlined below and shown - To calculate a Limit of Detection (LoD), saliva samples were made using 204 B ]
‘ ’ . . . . . . . 5" 25 A _
in Fig 4, with Fig 5 giving an example as to the PC blank’ pooled saliva collected pre-pandemic and diluted five-fold in dilution 2 -
readout obtained from the sensor during the assay: buffer. Nucleocapsid and Spike antigens were added to make a series of ~ Z 1 % ;
known concentrations. 7o Jﬁ o
1) The empty sensor surface is ready to be used — in this case R A S
functionalised with SARS-CoV-2 Spike protein (S). - The data seen in Fig 7 were collected simultaneously on all three anti- Spike Concentration / nM
o o | antigen channels, with each sample being recorded using a sandwich ] C
2) The sa.rrllple IS w_uected and anti-Spike 1gG binds to the assay configuration as seen in Fig 8. 58
immobilised antigen on the surface. Els ] L
. . . . . E 10 - ST
3) A detection step consisting of another antibody, specific to human ° Th_e LoD was determl_ned f_or all three proteins, with t_he N protein detection 2 ;- % o- % --7%
IgG, is used to enhance the signal and improve specificity being the most sensitive with a value of 0.96 nM. This corresponds to a 5 —
! ] : : : : . e . -0.5 05 1 15 2 25 3 35
calculated viral concentration of 6x108 viral particles/mL. This limit was not Spike Concentration / nM
4) The captured sample antibody and detection antibody are improved by combining the channels due to the noise level in the two anti- _ |
washed away, allowing the sensor to be reused - Fig. 7. Plots showing the sensor response o
Y 9 ' Splke channels. samples of N and S at 0.0, 0.2, 0.4, 0.8, 1.6,
3.1 nM. A) Shows anti-Nucleocapsid channel
data, B) shows anti-Spike channel 1 data,
Eig. 4. Step-by- and C) shows anti-Spike channel 2 data.
p:gcess ;[;F; Sgr?;?,\l,aich Fig. 8. The sandwich assay to detect
assay to detect anti-Spike nucleocapsid protein with an immobilised
antibodies antibody, sample binding, and then a
9 9 detection antibody flowed across the array.
2 2
Fig. 5. The PC readout of

1 2 3 4 the sensor response signal
5 during a sandwich assay
- with the following
%4 channels: 7- References
3
@ 7 Grey — Human Serum S— , — . . — —— . : : :
N /\J Albumin 1. Read, T., et al., Kinetic epitope mapping of monoclonal antibodies raised against the Yersinia pestis virulence factor LcrV. Biosensors and Bioelectronics, 2015. 65:
’ 47-53
= 14 2 Green — Protein A/G, P
E - Blue — anti-C-reactive 2. Olkhov, R.V., J.D. Fowke, and A.M. Shaw, Whole serum BSA antibody screening using a label-free biophotonic nanoparticle array. Analytical Biochemistry, 2009.
© - 385(2): p. 234-241.
& 2 A protein,
@ - 1 4 | Red - Receptor Binding 3. Shaw, A.M., et al., Real-world evaluation of a novel technology for quantitative simultaneous antibody detection against multiple SARS-CoV-2 antigens in a cohort of
e Domain, patients presenting with COVID-19 syndrome. Analyst, 2020.
0 Ll 1 1 . .
L9 100 200 300 400 Woo BlaCT ~ Sp'k? Protelna 4. James-Pemberton, P., et al., Accuracy and precision analysis for a biophotonic assay of C-reactive protein. Analyst, 2020. 145(7): p. 2751-2757.
== Purple — Nucleocapsi
3 , - g 5. Youden, W.J., Index for rating diagnostic tests. Cancer, 1950. 3(1): p. 32-35.
Time /s protein




