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Content

This supplementary information reports additional figures and data on: morphological and optical
characterization of PSi interferometers before and after LbL biofunctionalization; bright field and
fluorescence images of control PSi interferometers; stability and specificity of PSi interferometers
LbL-biofunctionalized for biotin/streptavidin affinity biosensing; evaluation of PMAA biotinylation
degree on the biosensing properties of PSi interferometers; silane-based covalent
biofunctionalization of PSi interferometers; LbL assembly stability and unspecific interaction in

human saliva; main steps of the Interferogram Average over Wavelength Reflectance Spectroscopy.
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Supplementary Figure 1. Morphological and optical characterization of as-prepared and

LbL-biofunctionalized PSi interferometers. (a) AFM top-view image of as-prepared PSi

Porosity [%]

interferometer (scale bar is 500 nm). (b) Thickness (4.92 + 0.16 um, red) and porosity (80.1 + 0.8%,

blue) values of as-prepared PSi interferometers. Data are provided as average values over 7

replicates with error bars representing one standard deviation. (c, d) Reflection spectra (c) and FFT

amplitude spectra (d) of PSi interferometers as-prepared (black trace), after oxidation (red trace),

and after coating with PAH (green trace) and with PAH/b-PMAA (1:30) (blue trace).
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Supplementary Figure 2. Bright field and fluorescence images of control PSi interferometers.
(a,b) Cross-section of oxidized PSi interferometers with no LbL coating. (c¢,d) Cross-section of
oxidized PSi interferometers LbL-coated with PAH/b-PMAA (with no fluorophores). (e,f) Cross-
section of oxidized PSi interferometers LbL-coated with PAH/b-PMAA, after infiltration with bare

(no fluorophores) 8.3 uM streptavidin. Images were collected with a Leica DM2500 M optical

microscope. Scale bare is 15 pM.

fluorescence

d)

silicon

PAH/PMAA

f)

silicon

Streptavidin 8.3 uM



acetate

o
-..'

[\
[&)]
|
D
.
°
o

EOT - EOT, [nm]
3 g

-100+

0 10 20 30 40 50
Time [min]

60 70 80

_' pepsin 14 uM

pepsin

1 acetate acetate

HEPES

. 3
M

&
o
g
T

Time (minutes)

acetate PBS acetate
01 sgm s
g -25-
|_O
O -50
w
1 []
5 -754 .-\.' v.'u.v..\
L ®%%oee
o % L °

-100 o Tegee L.

° :... ...~~ b)

-125 ———

0 10 20 30 40 50 60 70 80 90 100
Time [min]
1.0
0.9] BSA7.6uM /Phu.. d)
4 .
0.8 1 ¥ ]
5 0.7 Z .
S 06! s .

o ¥ ° M
; 0.51 f L~ 53 .
<_F 0.4 ¢ apt

] /] HEPES
<§( 03 fosa HEPES
=02l 1 % O 5
0.1 acetate e acetate 3 § 3,§'
0.0 -aprmanns’

0 20 40 60 80 100 120 140 160 180 200

Time (minutes)

Supplementary Figure 3. Stability and specificity of PSi interferometers LbL-

biofunctionalized for biotin/streptavidin affinity biosensing. (a) Sensorgram (EOT-EOT) vs.

time) of LbL-biofunctionalized PSi interferometers highlighting high stability of the LbL nano-

assembling in acetate buffer. (b) Sensorgram (EOT-EOT)y vs. time) of LbL-biofunctionalized PSi

interferometers highlighting poor stability of the LbL assembly in PBS buffer. (c) Sensorgram

(TAW-IAW, vs. time) of LbL-biofunctionalized PSi interferometers upon injection of pepsin (i.e.

500 ug ml!, ~ 14 uM) as non-target protein. (d) Sensorgram (IAW-IAW, vs. time) of LbL-

biofunctionalized PSi interferometers upon injection of BSA (i.e. 500 ug ml!, ~ 7.6 uM) as a

worst-case non-target protein.
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Supplementary Figure 4. Evaluation of PMAA biotinylation degree on the biosensing
properties of PSi interferometers. (a,b) Sensorgrams (IAW-IAWj vs. time) recorded upon
injection of 8.3 uM streptavidin (i.e. 500 pg ml!) for LbL-biofunctionalized PSi interferometers
with (a) b-PMAA (1:65) and (b) b-PMAA (1:40). (c) ITAW-IAW, values recorded in acetate buffer
at the end of the biosensing protocol for PSi interferometers LbL-biofunctionalized with PMAA at
different biotinilation degrees, namely 0% (i.e. bare PMAA), 1.5% (i.e. b-PMAA 1:65), 2.5% (i.e.

b-PMAA 1:40), and 3.3% (i.e. b-PMAA 1:30).
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Supplementary Figure S. Silane-based covalent biofunctionalization of PSi interferometers.
(a,b) EOT-EOT,x values (a) and FFT amplitude spectra (b) recorded in air for PSi interferometers
as-prepared, as well as after each functionalization step, namely after immersion in 1% APTES in
toluene, after baking at 150 °C, and after rinsing. The EOT value of oxidized PSi interferometers
(i.e. EOToy) is used as a reference in (a) to obtain positive differential EOT values for each
functionalization step. The peak position along the x-axis in b) represents the effective optical
thickness (EOT) value. (c¢) Sensorgram (IAW-IAW, vs. time) recorded for the silanized PSi
interferometer in (a,b) during the covalent linking of 3-sulfo-N-hydroxysuccinimide ester sodium

salt to aminogroups of the APTES.
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Supplementary Figure 6. LbL assembly stability and unspecific interaction in human saliva.
a) EOT-EOT) values recorded in acetate buffer before (i.e., 0.08 £ 2.98 nm) and after (i.e., -4.1 £
5.6 nm) saliva injection (diluted in acetate buffer). The results confirm a good stability of the LbL.
nanoassembly. Indeed, the AEOT values are not statistically different (Student’s #-test confidence
level = 99%) from those recorded injecting acetate buffer over 80 min (i.e., -3.8 = 12.6 nm, Figure
3b in the manuscript). Data are provided as average values over 3 replicates with error bars
representing one standard deviation. b) Sensorgram (i.e. IAW-IAWj vs. time) recorded upon
injection of diluted saliva, from which it is apparent that biomolecules (present in saliva)
unspecifically adsorbed on the LbL coating after saliva injection are efficiently removed through
the repulsive rinsing step in HEPES buffer. The residual IAW value (in acetate buffer, over three

replicates) after saliva injection is JAW-IAW;,=0.090 £ 0.013 a.u..
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Supplementary Figure 7. Main Steps of the Interferogram Average over Wavelength
Reflectance Spectroscopy. (a) Normalized reflectance spectra of PSi interferometers in acetate
buffer before (black trace) and after (red trace) injection/binding of 8.3 uM streptavidin. (b—d)
Spectral interferograms recorded in acetate buffer before (black trace) and after (red trace) injection
of 8.3 uM streptavidin, calculated over the spectral range 500—800 nm, (b) after subtraction of the
reflection spectra in (a) from the reference reflection spectrum recorded in acetate buffer at the end
of the warm up time; (c) after removal of the average value from the interferograms in (b); (d) after

application of the absolute value function to the interferograms in (c).



