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SARS-CoV-2-Specific Antibodies in
Domestic Cats during First COVID-19
Wave, Europe

Appendix

Virus Neutralization Test

We used a plaque reduction virus neutralization test (VNT) to detect severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) in cat serum samples as follows. We
performed a 2-fold serial dilution of 1:20 diluted serum in culture medium and incubated with
500 50% tissue culture infectious dose (TCIDso) of SARS-CoV-2 strain Wuhan-Hu-1 for 1 h.
Then we added the mixture to Vero cells and incubated for 1 h, after which we washed the cells
and incubated in medium for another 8 h. We then fixed the cells with 4% paraformaldehyde and
stained by using a rabbit anti-SARS-CoV serum (Sino Biological,
https://www.sinobiological.com) and a secondary Alexa Fluor488—labeled goat anti-rabbit IgG
(Invitrogen, https://www.thermofisher.com). We counted the number of infected cells per well
by using the Cytation 1 imager (Biocompare, https://www.biocompare.com). Serum samples
with titers >20, expressed as the reciprocal of the dilution that gave that gave >80% reduction of

stained cells in the plaque reduction neutralization test (PRNTso), were considered positive.

Receptor Binding Domain-Specific ELISA

We produced a SARS-CoV-2 receptor binding domain—specific ELISA (RBD-ELISA),
as previously described (/). In brief, the RBD of spike 1 protein (S1) of SARS-CoV-2 residues
belonging to strain SARS-CoV-2 Wuhan-Hu-1 were expressed through the expression plasmid
pCAGGS in human embryonic kidney 293 cells (HEK-293T) cells. Constructs carried a C-
terminal trimerization motif to induce RBD polymerization and a Strep-tag detection protein to
facilitate RBD protein purification. In brief, we coated Costar plates (Corning Inc.,

https://www.corning.com) with 1 pg/mL of purified SARS-CoV-2 RBD antigen in 1%
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phosphate-buffered saline (PBS) overnight at 4°C. Subsequently, we blocked plates with 1%
skimmed milk powder (Campina, https://www.campina.nl) in 1% PBS and incubated for 1 h at
37°C. After blocking, we added 100 pL of 1:50 cat serum in blocking buffer containing 0.05%

Tween-20, and 3% NaCl to each microplate well.

Controls on each plate included blank/conjugate only control, known positive cat serum
controls, and archival serum negative control. We diluted secondary antibody, HRPO-labeled
anti-cat (Rockland Immunochemicals, Inc., https://rockland-inc.com) at 1:10,000 in dilution
buffer and then added the conjugate to each well and incubated for 1 h at 37°C. We filled each
microwell with 100 pL of TMB-ELISA Substrate Solution (Thermo Fisher Scientific,
https://www.thermofisher.com) for 10 min before stopping the reaction with same volume of 2
mol Alkaline Phosphatase Stop Solution (Sigma-Aldrich, https://www.sigmaaldrich.com). We
read plates for optical density (OD) at 450 and 650 nm by using an RT-2100C Microplate Reader
(Rayto Life and Analytical Sciences, https://www.rayto.com) within 30 min of stopping the
reaction. We calculated the OD as the absorbance at 450 nm minus the OD at 650 nm to remove

background noise before statistical analysis.

We set a change-point method according to available literature to establish the ELISA
reliability and distinction between positive and negative cat serum samples for SARS-CoV-2
antibodies (16S). We determined optimal conditions to test the specificity of the RBD-ELISA.
At a 1:50 serum dilution in RBD-ELISA, we observed an acceptable amount of background
signal from the negative controls; at this dilution, the OD value of the positive control cat serum
was >6 times the OD value of the negative control. Based on these data, we used a threshold of 3
SD above the mean of the negative controls for the RBD-ELISA. We considered serum samples
with an OD value >0.1 nm positive for SARS-CoV-2 and those with an OD value <0.1 nm
negative. We calculated the diagnostic sensitivity and specificity of the RBD-ELISA compared
with VNT, as described previously (2).
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Appendix Table. Seroprevalence in humans and cats by selected country during the first wave of the COVID-19 pandemic in
Europe, 2020*

Human Cat (our study) Reference
Country Seroprevalence Month Seroprevalence Month Human Cat
Germany 0.9-2.2¢ Mar—Junt 0.7 (4.2) Apr-Sep (Apr-Aug) Fischer et al. Michelitsch et
2020 (3) al. 2020 (4)
Italy, northern Italy 9t0 42% Feb—Jul 3.9(4.2) Mar—May (Apr-Aug)  Signorelli et al. Patterson et al.

2020 (5), Bassi 2020 (8)
et al. 2020 (6),
Cito et al. 2020

(7)

United Kingdom, 7% Apr —(4.2/5.8) — (Apr/Apr-Aug) Public Health
Midlands England (9)
Spain 5.0 Apr—May - - Pollan et al.
2020 (10)
Spain, Madrid >10.0 Apr-May —(6.3/6.4) — (Apr-May/Apr—Aug) Pollan et al.
2020 (10
France, COVID-19- 100 Jun 23.5(-) Jun (=) Fritz et al. 2020
positive (11)
households,
Besancon
France, COVID-19 - - 6.3 (-) Jun () Fritz et al. 2020
unknown status of (117)
households,
Besancon
The Netherlands 2.7-9.5 April-May 04 (-) April-May (-) Slot et al. 2020 Zhao et al.
(12) (13), Vos 2021 (14)
et al. 2020

*COVID-19, coronavirus disease; —, no data available.
tLow-incidence federal states of North-Rhine Westphalia, Lower Saxony, and Hesse.
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