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Magnetic Nanoparticles—Based Bioassay for the Detection of Salmonella Using
Upconversion Nanoparticles as Labels
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Abstract. In this work,a sensitive fluorescent bioassay was developed for the detection of gram-—
negative bacterium Salmonella specific target DNA sequences. The NaYF,: Yb**Er’* upconversion
nanoparticles (UCNPs) was prepared with high green upconversion fluorescent intensity. The
biotinylated Salmonella target DNA complementary sequence 2 was attached to the avidin —
conjugated UCNPs and served as the fluorescent signal probe. Then,the as —prepared Fe;0,
magnetic nanoparticles (MNPs) was first surface modified with avidin molecule ,and then combined
with the biotinylated Salmonella target DNA complementary sequence 1 which served as the
magnetic capture probe. The target DNA could be detected based on the DNA hybridization
reaction. The fluorescent intensity was proportional to the concentration of target DNA in the range
of 0.01 pmol/LL to 10 pmol/L. with detection limit as low as 3 fmol/L. The presented upconversion

fluorescent method is simple, fast,sensitive, specific ,and furthermore, it offers another great promise
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RN RRTARRACE R
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,EDTA,

(CTAB), (TEOS),

, 33—

(APTES), Sigma
, ; DNA

; Biospin DNA ,

(HAuCly),
50013 , ;DNA

Seq 1:5° -biotin -GAG CGT GCC TTA CCG
ACG ATA -3°( DNA);

Seq 2:5’~ATA TCC ACG CAG GAA ATA ACA
GGA CTT-biotin-3" ( DNA);

Seq 3:5"-TAT CGT CGG TAA GGC ACG CTC
AAT TGT CGT TAA AGT CCT GTT ATT TCC TGC
GTG GAT AT-3"( )s

Seq 4:5’-TAT CGT CAG TAA GGC ACA CTC
AAT TGT CGT TAA AGT CGT GTT ATT ACC TGC
GAG GAT AT-3( )o
1.2 NaYF,: Yb*Er*

121 # &7 &% [18]
1) 0.5 g Y05, 0.035 g Yb,0s5, 0.085 g Er,0;,
50 mL 5~7 mL
1.36 ¢ EDTA,5 mL ,
0.5 g NaOH , pH
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Fig. 1 Schematic illustration for principle of Salmonella
DNA detection based on combining magnetic

capture probe and UCNPs labelling
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Fig. 2 Fluorescent spectrum of NaYF,: Yb*Er*
nanoparticles before and after the surface
modification
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Fig. 4 Absorbance spectra of avidin solution and
supernatant after avidin conjugated amino -
functionalized NaYF,: Yb**Er** nanoparticles and
supernatant after avidin conjugated amino -

functionalized Fe;O, nanoparticles
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spectra of Fe;O, nanoparticles functionalized with DNA (10 pmol/L) o
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Fig. 5 Calibration curve for different concentrations of

the magnetic capture probe andthe fluorescent
signal probe and their corresponding fluorescent

intensity
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Fig. 6 Fluorescence spectrum recorded by different
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respectively with the proposed method and
corresponding calibration curve for different
concentrations of target DNA with the proposed
method
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