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Abstract

A chemiluminescence resonance energy transferaggaswas fabricated for the detection of
Saphylococcus aureus (S. aureus) with Co** enhanced N-(aminobutyl)-N-(ethylisoluminol)
(ABEI) functional flowerlike gold nanoparticles (EABEI-AuNFs) as donor and WS
nanosheet as acceptor. In the presen&anfreus, rolling circle amplification (RCA) can be
started. Partially complementary sequence of R@4yxt functional ABEI-AuNFs
(cDNA-ABEI-AuNFs) were then annealed to multipléesiof the RCA product to form duplex
complex. This complex is less adsorbed onto the ké8osheet, thus attenuating the quenching
of ABEI-AuNFs chemiluminescence by W8anosheet. In the absence of taeiureus (and
hence the absence of RCA and duplex formation)fréeecDNA-ABEI-AuNFs is completely
adsorbed onto the W8anosheet and chemiluminescence quenching ersodst optimal
conditions, the logarithmic correlation betweendbacentration o8. aureus and the CL signal
was found to be linear within the range of 50 cfutm1.5x16 cfu/mL (R = 0.9913). The limits
of detection of the developed method were foungetd5 cfu/mL forS. aureus. The selectivity

and the capability of the biosensor in meat sampse also studied. Therefore, this simple and

easy operation method can be used to d&tectreus with high sensitivity and specificity.

Keywords Rolling Circle Amplification Co?* enhanced ABEI functional flowerlike gold
nanoparticles; Wsnanosheet Chemiluminescence Resonance Energy TransBaphylococcus

aureus

1. Introduction

Saphylococcus aureus (S. aureus) is gram-positive bacterium with a wide distrilmuti As one of
the most common food borne pathogens for humansiinthls,S. aureus can be able to produce
heat-resistant toxins in food[1]. And even tracecamtrations of bacteria in food can cause
septicemia, osteomyelitis, pneumonia, toxic shgrkleome, and endocarditis [2, 3]. Especially
when the infection occurs among certain high ris&de such as infants, elderly and chronically

ill individuals, the symptoms are more seriousg},Thus it is critical to develop rapid, sensitive



and selective methods to det&caureusin food.

There are many kinds of methods to defeatreus, such as bacteria isolation-culture based
conventional methods[6], polymerase chain readiRoR) based assays|[7, 8] and biosensor
based detection methods [9, 10] and so on. Accgridinhe detection signal, there are
colorimetric[11, 12], fluorescence[13, 14], cheminescence(CL)[15, 16], Raman scattering and
surface plasmon resonance (SPR) biosensor[17AG®&]ng these optical biosensors, CL
biosensors is one kind of promising methods in feaiéty detection, because in CL reaction, the
energy is produced by chemical reactions, and atimit is not needed for sample radiation. So the

interference of light scattering, source instap#ind high backgrounds can be avoided[19].

Among the established CL-based detection methddsesbnance energy transfer (CRET) is a
promising optical detection mode that mainly betsefiom the separation-free detection mode
and robustness against matrix interferences. CRidhies non-radiative dipole-dipole transfer of
energy from a chemiluminescent donor to a suitab&eptor molecule.[20] And the introduction
of quantum dots (QDs), graphenagorphous carbon nanoparticles[21, 22] and two-dgioaal
transition metal dichalcogenide (2D-TMDC) nanosh&-25] as energy acceptors have made
significant progress in the CRET system. Receaifignsive attention has been focused on the
2D-TMDC (e.g., W$, etc.) due to their 2D layer structure analogougraphene. Being an
ultrathin direct bandgap semiconductor, 3vi@nosheet has found widespread applications in

catalysis, lithium ion batteries and electrocheiridasensing[26-28].

According to the reports, W3as been applied in fluorescence resonance etrarggfer (FRET)
assays [29], but the application in CRET was nog eemmon. Jingjin Zhao and Shulin Zhao[25]
reported a CRET assay to detect MicroRNA with lushis the donor and W®anosheet as
acceptor. However, only MicroRNAs or DNA sequencas be detected in that CRET mode.
Therefore, in this work, to expand the detectionpss CL reagents functionalized gold
nanoparticles (AuNPs) and aptamer were first usél$, nanosheet based CRET assay. Thus,
other targets such as antibiotics, food borne ggthe and so on can be detected by the universal

CRET assay. Compared with luminol, CL reagentstfanelized AuNPs is one of the most



attractive improvements because it can constrechémosized platform in CL reactions. The
nanosized CL platform can combine CL propertiethefCL reagents with the unique optical
properties, excellent catalytic activity, easy nficdtion as well as good biocompatibility and
stability of nanopatrticles [30, 31]. And their ajpplion can also improve the analytical sensitjvity
simplicity, speed, and cost of bioassays. To furitmprove the sensitivity of the methods, the CL
enhancer C8 and the signal amplification technique rollingctéramplification (RCA) were

introduced to the CL system.

There has been some reports that metal irons arrédgjents were co-modified on the surface of
gold nanoparticles to enhance the CL intensity38R-However, the reported methods were
either tedious and time-consuming for the synthasksard for immobilizing recognized
molecules such as aptamer on the surface. Therefeimpler, easier and more universal method
was needed. In our previous study [35], N-(amingN-(ethylisoluminol) (ABEI) and chitosan
were used to prepare ABEI functionalized flowerlgad nanostructures (ABEI-AuNFs) and both
of them coexisted on the surface of the nanopestiédiso, chemically active functional groups of
chitosan can strongly interact with divalent méta (for example C9 and Cd") through

primary amine groups.[36] Thus, CL enhanced'@®BEI-AuNFs can be prepared through the
interaction of C&" and chitosan. In addition, RCA is a simple anétigffit molecular

amplification technique especially when it combimgh aptamer. During the process, long
ssDNA with tens to hundreds of tandem repeats egorddduced.[37-40] And signal molecules
such as fluorescent dye, quantum dots and ABEI-Auatel so on can assembled onto the

repetitive sequences so that the detection sigmabe amplified.

Herein, we report an improved RCA based CRET apsasdor detecting. aureus by the CRET
process between the chemiluminescent donéf/8BEI-AuNFs and chemiluminescent acceptor
WS, nanosheet. By virtue of CL functional nanoparsdas well as the specific recognition of
aptamer, the improved CRET assay are more univier$abd safety detection.
Co”'/ABEI-AuNFs was first used as CRET donor and figgplied in 2D-TMDC based CRET
system. In addition, RCA technigue was also apptedprove the CL signal in the CRET

system for the first time.



2. Materials and methods

2.1 Materials and instruments

A 0.1 M stock solution of ABEI was prepared by dising ABEI (TCI (Shanghai) Development
Co., Ltd, Shanghai, China) in 0.1 M NaOH solutioitheut further purification and stored &t 4
A HAuCI, stock solution (0.2% HAuGlw/v) was prepared by dissolving HAu&IH,O
(Shanghai Reagent, Shanghai, China) in purifieéemeaatd stored at'4. P-lodophenol (PIP)
(purity >98.0%) and tris (2-carboxyethyl) phosphim@rochloride (TCEP) (purity >98.0%) were
purchased from TCI (Shanghai) Development Co. (&tthnghai, China). Chitosan was
purchased from Sigma-Aldrich Shanghai Trading Cl, (Shanghai, China). The tungsten
disulfide (WS) nanosheet was purchased from Nanjing XFNano feech Co., Ltd. (Nanjing,
China). HO, used in detecting buffer were freshly preparetiydeom 30% (v/v) HO, (Xinke
Electrochemical Reagent Factory, Bengbu, Chind)othler reagents used in this study were of
analytical grade. The oligonucleotides used inwsk (synthesized by Shanghai Sangon
Biological Science & Technology Company, Shang@aina) were shown in Table 1. The meat
tested in this work was bought form local markdtrapure water was prepared with a Millipore

Milli-Q system and was used throughout the study.

Table 1 DNA sequences used in the work

Oligonucleotides Sequences

Aptamer 5GCAATGGTACGGTACTTCCTCGGCACGTTCTCAGTAGCGCTCGCTGGTC
ATCCCACAGCTACGTCAAAAGTGCACGCTACTTTGCTAA-3

Primer 5-TTAGCAAAGTAGCGTGCACTT-3

Padlock template 'BO,-TACTTTGCTAATATATGATGGTACCGCAGTATGAGTATCTCCTATCAC
TACTAAGTGGAAGAAATGAAGTGCACGC-3

Detection probe BIGCACGCTACTTTGCTTTTTT-(CH)e-SH-3

Transmission electron microscopy (TEM) and eneigpetsive spectra (EDS) were performed
using a JEOL model 2100HR instrument operatind@tk¥ accelerating voltage (TEM, JEOL
Ltd., Japan). Ultraviolet-visible (UV-vis) absomui spectra were recorded using a UV-1800

spectrophotometer (Shimadzu, Japan). The surfadgsas of WS nanosheet was characterized



by a Dimension Icon Atomic Force Microscope Sys{amM, Bruker Co., Germany). The
electrophoresis experiment was carried out withtéveslectrophoresis apparatus (BIO-RAD,
USA). The CL measurement was conducted on a @tggtiction CL system consisting of a model
MPI-M CL detector and a model multifunctional ClLigetor (Xi'an Remex Analytical Instrument

Co., Ltd.). The graphics program used in this waas Origin Pro 2015.

2.2 Bacterial strains and culture media

Saphylococcus aureus (S. aureus) ATCC 29213 Salmonella typhimurium (S. typhimurium) ATCC
14028,Escherichia coli (E. coli) ATCC 25922 were obtained from the American Typdt@e
Collection (ATCC).Listeria monocytogenes (L. monocytogenes), Bacillus cereus (B. cereus) were
kindly provided by the Animal, Plant and Food Insgen Centre, Jiangsu Entry-Exit Inspection
and Quarantine Bureau (Nanjing, China). The baxcigdre grown in Luria-Bertani (LB) (BD
Difco) until an OD600 of 0.3 was obtained. The baetcells were pelleted at 4000 rpm and 4°C

and then washed twice in 0.01 M phosphate buffietisa (PB) (pH 7.4) at room temperature.

2.3 Synthesis of ABEI-AuNFs and Co”* enhanced donor

ABEI-AuNFs were synthesized by reducing HAW@ith ABEI and chitosan according to the
method of Wang and Cui [41] with some modificatioRBEI-AuNFs were typically synthesized
by first dissolving 0.075 g of chitosan in 25 mLaafetic acid solution (HAc, 2% v/v). Then, 3.0
mL of the ABEI stock solution was added, afterwatte mixture was diluted to 43 mL and
heated to boil under vigorous stirring. Next, 8 ailHAuCl, stock solution was added dropwise,
and the mixture was maintained at the boiling pomder vigorous stirring for 1 h. The flask was
then allowed to cool naturally to room temperatarg] the mixture was stored at 4°C for further

use.

Before the subsequent characterization and motiditathe centrifugation—ultrasonic dispersion
process was used to remove the inorganic or orgapigrities. And then the prepared gold

nanoparticles were characterized by TEM. The ttedldybridized complementary strand



modified ABEI-AuNFs signal probes were fabricatedading to the method of Li and Cui [42]
with some modifications. First, 5 mL of the as-fegnl mixture was centrifuged at 10,000 rpm for
10 min, and the precipitates were suspended witml. of 30 mM Tris—HCI (pH 7.4) to obtain

an ABEI-AuNFs colloid. Subsequently, 45 pL of 10 finblated aptamer complementary strand
and 45 pL of 10 uM TCEP were added to the ABEI-AaldBlloid and incubated at room
temperature for 24 h. Then, 140 30 mM Cd" solution was added to the mixture kept for 30
min at room temperature. Finally, the resultingiioh was centrifuged at a speed of 10000 rpm
for 10 min. After the supernatant was removed stife precipitant was dispersed in 1.5 mL PB for
further use. And EDS analysis was then performacktify the formation of C8 enhanced signal

probes.

2.4 RCA reaction procedures

50 uL of 10° M aptamer and 50L of 10° M primer was mixed and degenerated at 95°C for 10
min then hybridized with gradient cooling to obtaiybridized product, and the ramp rate was set
as 0.1°C 4. Afterwards, 100 pL of th& aureus and 10uL of the prepared hybridized product
were mixed and incubated at 37°C for 30 min. Subsetly, 10uL of 10° M padlock probe and
1.25uL T4 DNA ligase (5.0 WiL™) were added and incubated at 37°C for 60 min. 26cuL 5

mM dNTPs and 2.5 pL 10 U [{LPhi29 DNA polymerase were added and incubate@a Sr

90 min. After RCA reaction, the solution was immeign the thermostatic water bath at 75°C for

15 minutes to devitalize the enzymes.

Gel electrophoresis was used to characterize thepR@uct. The electrophoresis experiment
was performed by 0.7% agarose gels and run in 1 Gufer (0.04 mol [* Tris, 0.02 mol [*
HAc, 0.01 mol [ EDTA, pH 8.0) at room temperature under a constalt@ge of 100 V for 60
min with loading of quL of each sample into the lanes.

2.5 Analytical procedure

S aureus were determined as follows. First, the concermratiof theS. aureus was determined by



plate counting methods, 100 uL of the sample smiutontaining different concentrations of the
aureus and 10uL of the prepared hybridized product were mixedttot RCA reaction. After that,
500 pL of C6" enhanced signal probes were added to 10 pL d®@% product and incubated
for 30 min. Finally, 0.5 mL of 0.2 mg MLWS, nanosheet was added and the CL intensity was
measured after 20 min. In CL detection, 100 pLabheve solution and 200 pL of the detecting
buffer (0.2 mol [* H,0,, 0.05 mol L* PIP, 0.00095 mol £ Na;HPO2H,0, 0.00405 mol *
NaH,PO,#12H,0 and 0.1 mol I NaOH) were added into the wells and the CL intgnsas

determined after 500 s. All the measurements wene ¢h triplicate.

2.6 Sample preparation

5 g pork paste was added into 10 mL PB and stediliand the mixture was centrifuged at 10000
rpm for 15 min, the solid impurities was removetlem gradient dilutions @& aureus were added
to the supernatant. The prepared sample was usegldtive standard deviation (RSD) detection

and standard addition and recovery experiments.

2. Reaults and discussion

3.1 Principle of the CRET aptasensor

Preferred position for Scheme.1

The CRET aptasensor for the detectios.aureus based on the GYABEI-AuNFs and W$S
nanosheet is illustrated in Scheme 1. The aptafr@ranireus and primer of RCA is partially
complemented, and in the presenc&@ureus, the aptamer tends to combine with the target thus
leading to the melting of DNA duplex. When addiragliock probe that is complementary to the
primer, RCA reaction could be initiated in the @mese of T4 DNA ligase, Phi29 DNA polymerase
and dNTPs, producing hundreds of tandem-repeatsegs. Signal probes
(Co™/ABEI-AuNFs-cDNA) are then annealed to multipleesibf the RCA product (RCAP) to

form C&*/ABEI-AuNFs-cDNA-/RCAP duplex complex. And the deglmolecule cannot be

adsorbed onto the W8anosheet surface because of its weak affinitthigcase, the signal



probes are less adsorbed onto the, Weiosheet, thus attenuating the quenching of ABENFSs
chemiluminescence by W8anosheet. In the absence of tafeiureus (and hence the absence
of RCA and duplex formation), the free signal pmban be completely adsorbed onto the, WS
nanosheet and chemiluminescence quenching ensuesaiter CRET between the donor
(Co®'/ABEI-AuNFs) and acceptor (W$anosheet), highly specific and sensitive detaaic
aureus was achieved by measuring the CL signal of theti@masystem. And the CL intensity was

positive correlation with the concentration®fureus.

3.2 Characteristics of the donor

In the coexistence of certain concentration of ABRdl chitosan, HAuGlcan be reduced to form
flowerlilke nanoparticles with larger specific sace area than that of spherical gold nanoparticles
thus resulting higher CL intensity. The exact mailphy of ABEI-AuNFs was measured by TEM.

Fig. 1 shows a TEM image of ABEI-AuNFs with a tygli¢lowerlilke shape.

Preferred position for Fig. 1

The thiolated complementary strand (cDNA) of RCAid ABEI-AuNFs were linked through the
Au-S covalent bond with TCEP as a reducer. UV-bisoaption spectroscopy was used to verify
the conjugation. As shown in Fig. S1, the decr@a&f/-vis absorption spectrum at about 260 nm
before (a) and after (b) incubation of oligonuclées and ABEI-AuNFs indicates that some

oligonucleotides has been linked on the surfadeBil-AuNFs.

Energy dispersive spectroscopy (EDS) was useddaracterize the formation of
Co?'/ABEI-AuNFs-cDNA. According to the EDS analysis@FR), the intense peaks
corresponding to the Co and Au elements could ety used to identify the existence of*o

on the surface of AUNFs. As a common CL enhancgt, ks been used to catalyze the CL
reactions of luminol and its analogues witf0x{43]. The catalysis of CGdin the steady-state CL
system was also investigated. Fig. S2 shows teatthintensity of C8 enhanced system (a) was

about 30 times higher than that of withoufQo).



Preferred position for Fig. 2

3.3 Characteristics of WS, nanosheet and RCA product

TEM and AFM were used to characterize the,\Wahosheet (Fig. S3). The AFM characterization
shows that the thickness of a Y#&nosheet is about 1 nm, indicating that the WeBiosheet

used here is monolayer[44].

Furthermore, the UV-vis absorption spectroscopy& nanosheet was measured. And results
showed that WSnanosheet exhibits broad absorption which is largeerlapped with the CL
spectrum generated from ABEI-AuNFs®} CL system (Fig. S4). The result implies that

ABEI-AuNFs and the Wgnanosheet can act as a nice pair of CRET donoegitars.

The RCA reaction consists of two processes. Ifithestep, the aptamer and primer were
hybridized, and then the adding®faureus can cause the melting of DNA duplex to produce fre
primer. In the second step, the padlock probe a@hlijiise were added, the free primer and
padlock probe can hybridize and then form a clasexilar DNA with the assistance of T4 ligase.
Afterwards, a linear RCA reaction can be initiaitethe presence of Phi29 DNA polymerase and

dNTPs, producing hundreds of tandem-repeat seqsence

The agarose gel electrophoresis experiment wasrnpaet! to verify the RCA reaction. The results
are shown in Fig. 3, a bright band was observelarpresence @&. aureus. According to the
indication of the marker (250-15000 bp) (lane &g mnumber of the bases contained in the RCA
product (lane 2 and 3) was estimated to be mudtehidnan 15 000 bp, indicating that the RCA
reaction successfully occurred. Compared with aaed 3, lane 4 and 5 displayed no bands in

the absence @&. aureus, indicating that the RCA reaction was not triggere

Preferred position for Fig. 3

3.4 Optimization for the assay



The effect of concentration of W8anosheet on CL intensity was also studied (F5y. \®ith the
increasing concentration of W3he quenching efficiency was enhanced and thantéhsity
decreased gradually. This is ascribed to the sgemterlapping of CL and the absorption
characteristics of WSResults showed that the largest CL quenchingoltgned when the WS
nanosheet concentration was 0.2 mg'mAnd the incubation time of
Co”'/ABEI-AuNFs-cDNA-/RCAP duplex molecules and \W$anosheet was optimized (Fig.
S6).The optimal incubation time was 20 min that thagause the CRET need some time to reach

dynamic equilibrium.

Additionally, during the assay, the content of R@Aduct that react with
Co”"/ABEI-AuNFs-cDNA also played key roles. The effe€tRCA product content on CL
intensity was studied in the range of 5 to 15 pth\@ aureus concentration of 1.5xf@fu
mL*(Fig. S7). This may because the optimal combinatio@d’*/ABEI-AuNFs-cDNA and RCA

product can be reached when the added of RCA ptechs 10 pL.

3.5 Analytical performance

With the increase of gradient concentrationS @fureus in the detection system, the RCA product
concentration increased and the CL quenching deedethus the gradual increase of CL signals
was observed (Fig. 4). Under the above optimal itimmg, theACL intensity ACL=CL-CL,, CL

and Clg represent the CL intensity in the presenc8 afireus and the minimum background CL
intensity respectively) was linear positive cortigia with logarithm of the concentration 8f
aureus. The linear range of the relationship varied f®@ncfu mL™* to 1.5x16 cfu mL™* (Y =
-507.20+368.24*X, R = 0.9913). Statistical analysi¢ealed that the detection limit &faureus

is equal to 15 cfu mt, as estimated by using3Some different detection methods for S. aureus
are also presented in Table 2, the limit of dedectif the developed bioassay is lower than most of
these methods. The precision expressed as thiveedtndard deviation (RSD) 8faureus
detection was equal to 3.72% (1.5%t6u mL™, n = 7) indicating that the developed method

exhibited good reproducibility.



Preferred position for Fig. 4

Table 2. The current detection methodsSaaureus

Methods Nanomaterial/recognized molecule LOD Refeaen
Colorimetric assay AuNPs/protein 19 cfu thL [12]
Surface-enhanced Raman Fe;0, magnetic gold 35 cfu mL? [18]
spectroscopy assay nanoparticles/aptamer

Electrode piezoelectric quartz  Graphene/aptamer 41 cfu ML [45]

crystal assay

Fluorescence assay Upconversion nanoparticles/aptam 25 cfu mr* [46]
Electrochemical assay AgNPs/aptamer 1.0 cfd*tmL  [47]
Electrochemiluminescent assay Graphene/antibody cRumL? [48]

3.6 Jecificity Evaluation

To assess the specificity of the developed CREasapior foiS. aureus, the influences of some
other pathogenic bacteria includiggcoli (a), S. typhimurium (b), B. cereus (c) andL.

monocytogenes (d) were selected and tested under the same exqrgehtonditions as those fBr
aureus (e).ACL ratio was used to evaluate the specificity ef éiptasonsor whereCL ratio

equals (CL-Ck)/CLa and Cla represents the CL intensity 8faureus, CL, represents the CL
intensity of blank sample. Therefore, the smaheCL ratio is, the less the CL change caused
by nonspecific binding. As illustrated in Fig. Betresponse induced by the non-specific binding
was negligible compared to the response inducdbidtarget bacteria. These results demonstrate
that the developed method has excellent selectmit$. aureus due to the high affinity and

specificity advantage of the aptamer.

Preferred position for Fig. 5

3.7 Analytical Application in pork samples

Feasibility and reliability of the proposed biosentor practical applications was further

confirmed by determining. aureus in pork samples by spiking the samples with speaifhounts

of S aureus. The sample was tested using the proposed metitbtha classical plate counting



methods. The results are summarized in Table 8 thias no significant difference between the
results obtained via the proposed method and thisisened through the standard plate method.
The recoveries of CL measurements of spiked reapkss ranged from 94.7 to 102.0%,

indicating good accuracy of the developed aptaraset) CL detection fd8. aureus.

Table. 3 Comparison of the pork sample resultsioétefrom the developed method and classical
plate counting method

Sample  Added Plate counting o8. Measured concentration Recovery ratio obtained by
concentration aureus (cfu mLY) (cfu mLh the developed method (%)
(cfu mLY

Pork 1.5x16 (1.45+0.17)x18 (1.42+0.15)x18 94.7%

Pork 1.5x16 (1.56+0.16)x18 (1.53+0.13)x16 102.0%

Pork 1.5x160 (1.43+0.21)x1H (1.46+0.18)x1H 97.3%

4, Conclusion

In this work, a novel steady-state CRET aptasensiog CG/ABEI-AuNFs as donor and WS
nanosheet as acceptor was introduced for deteztiSraureus with high sensitivity, selectivity
and easy operation. In the absenc8 afureus, the RCA reaction cannot be triggered, and the CL
of signal probes can be quenched by,\W&hosheet. While the presencesadureus can cause

the melting of the aptamer-primer DNA duplex, anelit RCA can be started. Signal probes was
then assembled on the RCAP to form &'@BEI-AuNFs-cDNA-/RCAP duplex complex, thus
attenuating the quenching of ABEI-AuNFs chemilursitence by Wgnanosheet. And the CL
intensity was positive correlation with the concatibn ofS. aureus. During the process, the
introduction of ABEI-AuNFs and aptamer to the imped WS nanosheet based CRET system
can significantly expand the field of detection liggiion to make it more than just detection of
MicroRNAs or DNA sequences. The improved CRET systan realize the detection of other
foodborne pathogenic bacteria and even undesisaiédl molecule just by the replacement with
other aptamer. Furthermore, the introduction ofe@hancer C8 and the signal amplification

RCA technique can also improve the sensitivityhef biosensor.
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Figure captions:

Scheme. 1 Schematic illustration of the CRET biosensor fag thetection ofS. aureus based on
Co*'/ABEI-AuNFs and W$ nanosheet.

Fig. 1 TEM image of ABEI-AuNFs.

Fig. 2 EDS of CS" enhanced ABEI-AuNFs.

Fig. 3 Results of agarose gel electrophoresis experifoettie verification of RCA products.
Fig. 4 Standard curve of the CL intensity versus logarittoncentration of. aureus measured by
the developed method.

Fig. 5 Specificity investigation of the CL aptasensorSoaureus, a:E. coli, b: S. typhimurium, c:

B. cereus, d: L. monocytogenes and eS. aureus.
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Highlights:

» Co® enhanced ABEI functional flowerlike gold nanoparticles (Co?*/ABEI-AUNFs) was first
used as chemiluminescent donor.

» Rolling circle amplification (RCA) technique was also applied in the WS, nanosheet based
CRET system for the first time.

» The improved WS, nanosheet based CRET platform can overcome the limitation that only
DNA or RNA can be detected and expand the detection scope.

» A steady-state CRET aptasensor based on P-lodophenol (PIP) and RCA was fabricated to
detect S. aureus with high sensitivity and specificity.



