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1. Chemicals

Cerium chloride heptahydrate (CeC@H:0O) was purchased from Avra synthesis Pvt. IQdrric
ammonium nitrate ((NE2Ce(NQ)s), ethylenediamine, hydrazine hydrate and ammonium
hydroxide, 3aminopropyltriethoxysilane used for various synthesis were purchased from Sisco
Research Laboratories. Sodium polyacrylate and flouresceine isothiocynate used for preparing
PAA-Cnp and FIT&agged PAAChp nanoparticles respectively were purchased from Sigma
Aldrich. Trizma base and phosphotidyl choline (lecithin) used for hydrolysis assays were also
purchased from Sigma Aldrich.-Ralmitoyt2-oleoylsnglycere3-phosphoglycerol and -p
nitropheny phosphorylcholine used for other hydrolysis assays were purchased from TCI Co. Ltd.
and Alfa Aesar Fischer Scientific respectively.

2. Characterization Methods

Scanning electron microscopy (SEM) and EDX spectrawere performed onzAe@GarlUltra 55,

FEI Sirion UHR SEM and ESEMQuanta instruments,respectively. Transmission electron
microscopy (TEM), high resolution TEM (HRTEM), electron diffractiorRdy (EDX) analysis

and selected area electron diffraction (SAED) were recorded on JEOL transmissioonelectr
microscope operating at 200 kV after casting a drop of nanopatrticle dispersion in acetone over Cu
grid. Powder XRDwas recordedon Philips PANalyticatay diffractometer by using a @ U
(1.5406 A)radiation. Xay photoelectron spectroscopy (XPS) wagua@d on AXIS ULTRA,
KRATOS ANALYTICAL, SHIMADAZU. Raman spectroscopy was performed on HORIBA
JOBIN YVON LabRAM HR Raman spectrometer (532 nm lasefIFE$pectra were recorded on
aPerkinElmer FIIR spectrometer. Zeta potential was measured usingMalvetasiZer Nano
UK.UV-Vis absorption spectra were acquired onSHIMADAZU 2800 spectrophotometer.
Fluorescence spectroscopy was measured by using HORIBA JOBIN YVON (Fluedomax
Spectrofluorometer) instrument. All tB# NMR spectra were recorded using AV40@ AV500

MHz Avance Bruker High Resolution Multinuclear fIMR spectrometer. Softwares used for
data analysis and plotting were CASA XPS, OriginPro 8, ChemDraw Professional 15.1,
Chemcraft, TopSpin 3.5pl6 and MestReNova.

3. Electron microscopy of bacteral biofilm

The above procedure was used for the formation of biofilm with a modification that a sterile glass
slide (1cm x 1cm) was placed in 12 well in a slanting position resting on wall. The samples were
fixed in 2.5% glutaraldehyde af@ for 24 hours. After washing with PBS for three times, the
samples were dehydrated in a gradient series of alcohol concentration (30, 50, 60, 70, 80, 90, 95
and 100%) for 15 min at each concentration. The samples were sqmated with gold (JEOL
JFG1100E ion puttering device; JEOL, Tokyo, Japan) and analyzed by scanning electron
microscope and analyzed by field emiss&BEM (FEI Quanta 200, Eindhoven, Netherlands).
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Figure S1: Scanning electron microscopy (SEM) images of agglomerated nanoparticles a) np and
PAA-Cnp. TEM images and SAED patterns (inset) of sonicated ¢) Cnp and dCRpAParticle size
distribution profile of €) Cnp and f) PA&np.
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Figure S2: Powder XRD pattern of Cnp and PA2Znp indicating cubic flourite lattice (JCPDS No.-01
0800).
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Figure S3:Elemental characterisation by energy dispersivay)analysis (EDAX) of a) Cnp and b) PAA

Cnp. c) Xxray mapping shows the distribution of elements Ce, C and O present kiCRAAanoparticles.
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Figure S4: FT-IR spectra of Cnp, PALnpand PAA. Characteristic peak for @estretching vibration

was observed @60 cm' for both Cnp and PAACnp. However, additional peak&re observed in case of
PAA-Cnp at834 cm?, 1049 cm, 1536 cmt correspond teCH; stretching vibrations and 4882 cn!
correspond teC-CO;H stretching vibrations. These peaks matched with the respective peaks observed in
case of PAA which confirms the coating of PAA on nanoceria. The preser€O#sf stretching in FIIR

spectra of PAAChp can arise due to the menltal rupturing of PAA attached to Cnp while preparation

of KBr pellet of PAACnhp (which was not observed in the Raman spectra).
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Figure S5: a) Types of phospholipase activities. MALDI -Mass obtained after the hydrolysis bf
palmitoyl2-oleoylsnglycero3-phosphoglycerol (POPG) treated with nanozyme, Cnp or-EBAp, in

Tris buffer pH 7.8 at 37 °C for 24 h. Unlike control MALDI spectra where peak around 771.5 and 793.5
m/z was obtained for POPG (M+Nand (M+2N4) respectiely, additional peak was observed at 577 m/z
assigned for gpalmitoyloxy)propl-en2-yl oleate (M+H) formed from the hydrolysis of POPG by the

nanozymes via PLC mediated pathway.
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Figure S6: Mechanism of a UWis assay representing of phospholipasé®CQ) and phospholipase D
(PLD) activity of enzyme using phosphatidyl choline as substrate. The phosphocholine diester upon
hydrolysis by a PL@&nediated pathway gives phosphoryl choline as product wheia#&4d D-mediated
pathway, choline is the hydrolysis product. Unlike PLD, alkaline phosphatase (ALP) enzyme is involved
with PLC in the reaction scheme to form choline from phosphatidyl choline. A sequence of enzymatic
reactions is involved starting with oxiitan of choline by choline oxidase to give betaine ap@®HThis

H.0.is utilized by peroxidase enzyme to generate hydroxyl radicals which facilitate the-raditiated
azodye formation between-Bydroxy-3,5-dichlorobenzene sulphonic acid sodium selDCBS) and 4
aminoantipyrene (AAP). In both the cases the final product is the formation of red chromoghre azo
whi ch has ahia 508 mnt iretheialssorption sgectrum. As, choline oxidase specifically takes
choline as a substrate in its aetigite pocket, therefore, based on whether the product formed in the
supernatant solution is choline (by PLD mediated hydrolytic pathway) or phosphoryl choline (by PLC
mediated hydrolytic pathway), the dye formation will be observed in the absence orcpresalkaline

phosphatase enzyme.



Figure S7:a) Reaction scheme pfnitrophenyl phosphorylcholine (NPPC) hydrolysis by Pin@netic
nanozymes, Cnp and PABnp. b) UMVis spectra showing absorbance maxima at 405 rpmifophenol

formed by hydrolysi®f NPPC using Cnp and PABnp at different timgoints, i.e., 6h, 12h and 18h. c)
Comparison of initial rate of NPPC hydrolysis in the presence and absence of nanocatalysts, Cnp and PAA
Cnp in the presence of Tris buffer pH 7.8 at 37 °C by monitoring#ser in absorbance intensity of peak

at 405 nm. d) Bar diagram shows the rate of formatigrrafrophenol from the hydrolysis of NPPC (4.0

mM) by varying concentration of PA&np in Tris buffer pH 7.8 at 37 °C monitored by W&
spectroscopy at 405 nihe rate of hydrolysis increases proportionally with the increasing concentration

of the nanozyme.



