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Supporting Infor mation

Experimental:

Check Increase in Non-specific Adsorption During 87 Stability StudiesEITC-labeled goat
antibodies were used to quantify increase in natifip binding on immunosurfaces during the
37 °C stability tests. PBS from wells was removed amdases were exposed to FITC-labeled
antibodies (5 pg/ml PBS, 30 min, 2€). To remove the excess FITC-labeled &157:H7,
surfaces were further washed with PBS twice. Femrrce from non-specifically bound
antibodies was imaged and fluorescence from thiacseiwas quantified using ImageJ. Surface

containing fluorescently labeled bacteria was weseteference.

Generate Calibration for Quantified ELISQuantified ELISA was possible due to optimization
of HRP-antibody concentration and generation ddldration curve co-relating antibody mass
and optical density readings (see Supplementary3ay Nunc MaxiSorp 384-well plate was
used to adsorb 0.05-0.4 pg a@®tl-57:H7per well by incubation at 4C overnight (18-20 hr).
Wells were prepared in quadruplicates to test RP-antibody concentrations. Next day,
MaxiSorp wells were washed with PBS-Tween20 twiteé BBS once. Non-specific binding
sites in wells were blocked using casein solutidn 2°C) and excess blocking agent was
rinsed using the washing routine. HRP-antibody eatrations of 250, 100, 50 and 12.5 ng'm
were prepared by diluting 0.5 mg thHRP-antibody in BSA diluent. MaxiSorp wells were
incubated with HRP-antibody for 30 min at 22. The wells were then rinsed using the washing
routine and exposed to HRP substrate, Sure BluerlRe¢KPL) for 5 min. The reacted substrate
solution was transferred to a 384 well plate anehghed with equivalent amount of
hydrochloric acid (1M). We found that HRP-antibambncentration of 50 ng i gives linear

and sensitive optical density reading. Optical dgreg 450 nm was plot as function of goat

antibody concentration to generate the calibratimve.
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Figure S1. XPS analysis of UNCD-surface functionalizations (&), Nis (b), Rs(c), and Qs (d)
regions of XPS spectra taken after UNCD depositibRAAD/dodecane grafting, TFAAD
deprotection, and glutaraldehyde attachment (topottom). XPS data were obtained using an
ultrahigh vacuum (P < 7 x 10-10 Torr) XPS systerthwi monochromatized Mgd(1253.6 eV)
source (350 W, 14.0 kV) and a hemispherical analgg@ipped with a multichannel detector.
The entrance to the detector was aligned 90 defy@msthe incident x-ray beam and 45 degrees
from the sample surface. The hydrogen-terminated D&ICD surface has a sharps@eak set
to 284.5 eV, no detectable N or F, and only a smalbunt of oxygen (d). Photochemical
grafting of a TFAAD/dodecene mixture leads to neaks in the £, Nig, and Gsregions. In the
Cis spectrum, peaks at 292.7 eV and 288.4 eV arise the Ck and CO functionalities in the
TFA protecting group, and a small shoulder at ~285/ arises from the NH-GHyroup. The
Nis, Fis and Qs all show single peaks consistent with the covatgaftting of TFAAD to the
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surface. After deprotecting the TFAAD by methodeviously described, the ;N peak
undergoes a slight broadening and shift from 4@\/3to 399.7 eV that is consistent with
transformation from an amide-type linkage to a mynamine . The & peak and also the;C
peaks at 292.7 eV and 288.4 eV are all reduceatensity to 41%, 15% and 42% of their
respective initial values. However, the peak mésarty indicative of the TFA protecting group
is the isolated Cfpeak at 292.7 eV. Changes in this peak demongtrate-85% of the TFAAD
groups are deprotected to form the primary amirt@chvis consistent with previous studies
After reductive amination of the primary amine wghutaraldehyde to form secondary amine,
the N(1s) peak shifts slightly to 399.9 eV, andeavrO(1s) peak at 535.1 eV appears. These
changes are consistent with the grafting of glidatayde to the surface.
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Figure S2. Histograms of z-projections (Fig. 3) showing ramth@ss in bacteria capture events
between five consecutive capture and regeneratyoiex (a) On GAPSG, we found pixels

showing capture multiple times during the five captregeneration cycles, accounted for <1%
of the total area under the histogram. (b) On UN@DBels showing capture multiple times

accounted for <1.5% of the total area under theogiam. The histograms show the probability
of capturing a bacterium at the same exact locatofow and implies that the surface is

homogenous in surface capture capability.
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Figure S3. Neighborhood density function calculated for cagguat more locations on the
UNCD (a) and GAPSG (b) surfaces. The light greyedirindicate the NDF calculated for
individual capture steps during the consecutive frapture-regeneration cycling and the black
line indicated the average of the grey lines. TWerage NDF value converges to ~1 at ~25 pixel
distance in most cases, which reflects randommetisei process of bacteria capture process on
antibody functionalized UNCD (a) and GAPSG (b).
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Figure $4. Nonspecific binding and antibody loss justified usfhuprescence spectroscopy ¢
XPS. a, Fluorescence measured from-specifically bound FTIGQabeled goat ntibody on
functionalized substrates exposed to PBS a°C for up to 14 days. The fluorescence val
directly correlate to creation of n-specific binding sites when the substrates are sgbdo
PBS for prolonged duration.
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Figure S5. Quantified-ELISA parameter optimization. (a) Pldt aptical density reading in
ELISA versus antibody (goat arffi-coli O157:H) mass adsorbed on Nunc Maxisorp 384-
wellplate for various detector antibody concentragi (HRP conjugated rabbit anti-goat). We
find that a concentration of 50 ng HRP-antibody pgrcovers a wide range of antigen (goat
antibody) concentration. (b) Calibration curve tielg the mass of goat anti-E.coli O157:H7
adsorbed on Maxisorp wells to the optical denggdings obtained during ELISA.
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Figure S6. Nis peak obtained from UNCD (a) and GAPSG (b) immuniases during 37°C
stability tests.
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Figure S7. Simulated density of water near functionalized UN&M silica substrates. (a) The
average density of water versus the distance flemUNCD substrate coated with aminodecane
to different surface density. Dashed lines indicite distance at which the density of
aminodecane becomes equal to the density of waleThe average density of water versus the
distance from the silica substrate coated with apropylsilane to different surface density.
Dashed lines indicate the distance at which thesitenf aminopropylsilane becomes equal to
the density of watefCorresponds to the expected experimental densityeofunctional groups.
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Figure S8. Growth of water pockets associated with degradabbGAPSG functionalization
layer. (a) Contour plot of the water density witBis nm of the silica substrate coated with 4.0 x
10" molecules/crhof aminopropylsilane, averaged over a representatins period of the 40 ns
MD trajectory. Starting from this structure, furatal groups were removed using a procedure
described in the Supporting Methods. (b) The wdégsrsity on the silica substrate with 86% of
the functionalization groups remaining. (c) The evatensity on the silica substrate with 75% of
the functionalization groups remaining.

Movie 1. The dynamics of water pockets on H-terminated UN@hunosurfaces revealed by
MD simulations. Water molecules within 0.5 nm o tiNCD surface (gray molecular surface)
are shown as blue vdW spheres. The aminodecaneg@ahot shown. Water molecules can be
seen to spontaneously approach the surface dunismgepresentative 3-ns fragment of the 40-ns
MD trajectory.

Movie 2. The dynamics of water pockets on silica immunoses$arevealed by MD simulations.
Water molecules within 0.5 nm of the silica surféggeay molecular surface) are shown as blue
vdW spheres. The aminopropylsilane coating is mows. The silica surface can be seen to
have constant pockets of water in addition to thepentaneously forming during this
representative 3-ns fragment of the 40-ns MD ttajgc
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