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Table S1. Oligonucleotide sequences employed in this study.

Name

Sequence (5° — 37)

Forward primer

AGA GTT TGATCC TGG CTC AG

Reverse primer

TTACCG CGG CTG CTG GC

DNA amplicon
for E. coli 16S
rRNA gene

AGA GTT TGA TCC TGG CTC AGA TTG AAC GCT GGC GGC
AGG CCT AAC ACA TGC AAG TCG AAC GGT AAC AGG AAA
CAG CTT GCT GTT TCG CTG ACG AGT GGC GGA CGG GTG
AGT AAT GTC TGG GAA ACT GCC TGA TGG AGG GGG ATA
ACT ACT GGA AAC GGT AGC TAA TAC CGC ATA ACG TCG
CAA GAC CAA AGA GGG GGA CCT TCG GGC CTC TTG CCA
TAG ATG TGC CCA GAT GGG ATT AGC TAG TAG GTG GGG
TAA CGG CTC ACC TAG GCG ACG ATC CCT AGC TGG TCT
GAG AGG ATG ACC AGC CAC ACT GGA ACT GAG ACA CGG
TCC AGA CTC CTA CGG GAG GCA GCA GTG GGG AAT ATT
GCA CAA TGG GCG CAA GCC TGA TGC AGC CAT GCC GCG
TGT ATG AAG AAG GCC TTC GGG TTG TAA AGT ACT TTC
AGC GGG GAG GAA GGG AGT AAA GTT AAT ACC TTT GCT
CAT TGA CTT ACC CGC AGA AGA AGC ACC GGC TAA CTC
CGT GCC AGC AGC CGC GGT AA




Table S2. Comparison of this strategy with previous PCR-based target DNA detection methods.

Detection limit ~ Assay time

(copy number) (min) Reference

Material/Method Signal

Redox material-
labeled DNA Electrochemistry 102 45 [1]
hairpin probe

Thiol-labeled
primer and gold Absorbance 102 60 [2]
nanoparticle

Intercalating redox
material and Electrochemistry 108 300 [3]
magnetic particle

DNA

i 3
nanostructure Electrochemistry 10 160 [4]
Glucose oxidase-
like activity of PGM 10 ~5 This work

CeO2 NP
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Figure S1. (A) Michaelis-Menten and (B) Lineweaver-Burk plots of CeO> NP-catalyzed

glucose oxidation reaction in the (1) absence and (2) presence of purified DNA amplicon. The

reaction velocity was calculated by dividing (Lo - L) by the reaction time (30 min), where Lo

and L are glucose levels before and after CeO> NP-catalyzed glucose oxidation reaction,

respectively. The concentrations of CeO2 NP and purified DNA amplicon were 70 and 100 nM,

respectively.
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Figure S2. The effect of (A) particle size, (B) pH, and (C) temperature on the glucose oxidase-

like activity of CeO2 NP by (1) measuring glucose level and (2) calculating the glucose level

difference defined as Lo - L where Lo and L are glucose levels before and after CeO> NP-

catalyzed glucose oxidation reaction, respectively. The concentrations of CeO, NP and glucose

were 0.1 wt% and 60 mM, respectively.
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Figure S3. Characterization of CeO> NP by analyzing (A) XRD and (B) XPS spectrum.
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Figure S4. (A) Zeta potentials under different voltages (40 and 80 V) and (B) diameter of CeO>

0

NP in the (1) absence and (2) presence of purified DNA amplicon. The concentrations of CeO;
NP and purified DNA amplicon were 0.1 wt% and 100 nM, respectively. (C) EDS mapping
for the confirmation of the binding of DNA amplicon onto CeO2 NP. (1) TEM image of CeO>
NP in the presence of purified DNA amplicon and corresponding EDS images of (2) cerium,
(3) nitrogen, and (4) phosphorus element. The concentrations of CeO> NP and purified DNA

amplicon were 0.1 wt% and 200 nM, respectively.
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Figure S5. UV-Vis absorbance spectra of CeO2 NP in the (a) absence and (b) presence of

purified DNA amplicon. The absorbance peaks at 250 and 340 nm were from O% (2p) and Ce**

(4f) orbitals in CeO2 NP, respectively, and the one at 260 nm was from DNA. The

concentrations of CeO> NP and purified DNA amplicon were 0.1 wt% and 100 nM,

respectively.
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Figure S6. Optimization of (A) CeO2 NP and (B) glucose concentration by (1) measuring
glucose level and (2) calculating the change of glucose level defined as L/Lo where Lo and L
are glucose levels from the reaction solutions in the absence and presence of purified DNA
amplicon, respectively. The concentration of glucose for the optimization of (A) CeO2> NP
concentration was 60 mM. The concentration of CeO> NP for the optimization of (B) glucose

concentration was 0./ wt%. The concentration of purified DNA amplicon was /00 nM.
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Optimization of the time for (A) DNA amplicon incubation and (B) glucose

oxidation by (1) measuring glucose level and (2) calculating the change of glucose level

defined as L/Lo where Lo and L are glucose levels from the reaction solutions in the absence

and presence of purified DNA amplicon, respectively. The concentrations of glucose, CeO» NP,

and purified DNA amplicon were 60 mM, 0.1 wt%, and /00 nM, respectively.
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Figure S8. Quantitative analysis of DNA amplicons by measuring glucose levels (black line)
and the concentration of the bound DNA amplicon (red line) from the reaction solutions
containing purified DNA amplicons at varying concentrations. Bound DNA amplicon
concentration was calculated by subtracting the concentration of DNA amplicon remained in
the solution after the precipitation of CeO2 NP/DNA amplicon complex at /0,000 g for 5 min
from the initially added one. The concentrations of glucose and CeO2 NP were 60 mM and 0. /

wt%, respectively.
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Figure S9. Determination of target DNA in the human serum (1%) by measuring the glucose

levels from the reaction solutions containing target gDNA at varying amounts. The

concentrations of glucose and CeO2> NP were 60 mM and 0. wt%, respectively.
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