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Methods

Barrier integrity permeability studies

Directly after the 30 min protein passage assay a short, 10 min permeability experiment was
performed on the control cells, which only received the 0.1% BSA-RH without the spike protein
treatment. Since there was no difference between the TEER values of the cells treated with spike protein
or the 0.1% BSA-RH only, we only performed permeability assay with fluorescent marker molecules for
the control cells. Flux of two fluorescent dyes was investigated: FITC-dextran 4.4 kDa (FD4, 100 pg/ml)
for the BBB model and sodium fluorescein (SF, 10 pg/ml) for the Caco-2 cells in 0.1%BSA-RH solution
similarly as described previously [1; 2]. Permeability of cell-free inserts was also measured and was
used to calculate the cellular monolayer permeability coefficient (Pe) [1].
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Figure S1. The demonstration of the bias point calibration process with the Mach-Zehnder
interferometer (MZI) output intensity values during the biasing process and during the measurement.
For the calibration, first the initial light intensity value was set at a baseline. Then the incoming light
path was blocked for a short period to evaluate the range of the initial intensity. Biasing DC voltage was
applied on the microheater with a given amplitude for phase modulating one arm of the interferometer.
The voltage amplitude was set to reach and lock the system at the ideal inflexion point on the sinusoidal
transmission function (TMF) of the MZI providing desired working conditions. Finally, the same
process was performed by applying the biasing voltage with higher amplitude, thus screening the
dynamic range of the sensor, where the minimum and maximum output ontensities could be seen, thus
enabling the checking of the heating voltage amplitude set previously. The figure was created with

Biorender.com.
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Figure S2. Sinusoidal transmission function curve of the Mach-Zehnder interferometer with the
highlighted, ideal inflexion points for biasing on it in a function of the applied voltage, applied for the
thermal phase shifting (U, U, U3n/2 etc.). As it can be seen, without appropriate bias point adjustment
a drift in the MZI transfer function results in a change of the optical modulated signal with less effective
amplitude modulation and significant distortions. The figure was created with BioRender.com
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Figure S3. ELISA immunoassay calibration: assay results of the calibrator samples (a), and the fitted
calibration curve (b) for the evaluation of the spike protein solution concentrations of proteins, passed
through the cell culture models.

0.15

01r

lower arm - insert1 ||
——upper arm - insert2

Output light intensity [a.u.]
o

-0.05 -

-0.1r W"‘W-\MM

-0.15 = : : :
00:00 05:00 10:00 15:00

Time [mm:ss]

Figure S4. Demonstration of the intrinsic feature of such interferometric detection. During the target
Spike protein detection from fluid sample, an increasing, or decreasing sensor response with equal slope
was obtained depending on which branch of the interferometer was in use as a measuring arm. In this
case fluid sample collected from inestinal barrier (Caco-2 cells) model assay insert was investigated.
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Figure S5. Permeability of Caco-2 monolayers, a culture model of the intestinal barrier, and the human
endothelial cell (hEC) — brain pericyte blood-brain barrier co-culture model. Assay was performed on
control groups, after receiving 0.1%BSA-RH for 30 min. Permeability for fluorescent marker molecules
sodium fluorescein (SF, 376 Da; 10 pg/ml) and FITC-dextran 4.4 kDa (FD4, 100 pg/ml) for 10 min was
performed to test barrier integrity. Values presented are means + SEM, n = 3-4. Permeability is expressed
as endothelial/epithelial permeability coefficient (Pe). Both cell types expressed permeability values
similar to our previous observations [3, 4].
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