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Development of a Highly Sensitive Detection Method of Norovirus Based on

MIL-101 (Cr) /Fluorescent Aptamer

CUI Han*?, MA Yujing*?, LIN Jiagi?>, REN Shuyue?, LIU Bing', GAO Zhixian?
(1. College of Food Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457, China;
2. Tianjin Key Laboratory of Risk Assessment and Control Technology for Environment and Food Safety, Tianjin Institute of
Environmental and Operational Medicine, Tianjin 300050, China)

Abstract: Norovirus (NoV) is the leading cause of foodborne illness that can induce acute gastroenteritis and severe diarrhea.
Current methods for the diagnosis of NoV have some drawbacks, such as low sensitivity, complex operations, high
equipment costs, and prolonged detection times. Thus, there is an urgent need for a rapid, more sensitive, and user-friendly
method for NoV diagnosis. This study developed a highly sensitive fluorescence-based sensor by combining aptamers,
which can specifically recognize the NoV capsid protein VP1, with metal-organic frameworks. This sensor was specific,
highly sensitive, stable, and had a detection limit as low as 0.075 ng/mL. This study will hopefully provide reliable technical
support for point-of-care testing.

Key words: norovirus; capsid protein VP1; metal-organic framework; fluorescence sensing; aptamer
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min; 75 & 08 F N — R B E B E
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Fig. 1 Schematic of the detection of the MIL-101 (Cr) / fluorescent aptamer sensor
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Fig. 2 Characterization of MIL-101 (Cr)
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Fig. 3 Circular dichroism analysis of aptamer binding with VVP1 protein
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MIL-101 (Cr) /7't 1 e pA A% s 1 v AT 1 43
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o HE 4 (b) AI%1, HPhE) Cy3-aptamer ‘27 Hi
BORAIPOEE S . 24 MIL-101 (Cr) 5 Cy3-aptamer
—EEN, BTHEMGERE. FEEH. o
HeSSMEAET, S30 Cy3-aptamer W AR 1]

fE MIL-101 (Cr) b, MM 5|5 e K. X
SRR KT FRET 1 PET BEATAEH, S8
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RAFRIEF ],
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Fig. 4 Feasibility analysis of MIL-101 (Cr) /fluorescent aptamer sensor
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. FERNINE Y 40 min s, PetEREE R, FHH
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6 () S5 DL 8]
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B B AR R FE T G K, 37 °CRF ik Bl K
B PEEREASET G, KOLmEFGH % H
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HE 5 (e) nl%n, B pH M 6.1 K% 9.178
B, SeSasmE I B E R RERES, R
&R pH=7.3 B, WImEIABIRAMAE. Fik, 5
SESIIG IR PR 7.3 VE AN 2k R 1K BE pH.

HE 5 (f) mIAL, S RSx4 548 e
IS AR, (EAEH Tris-HCl 2Pl 1538 17
RS R, kS Tris-HCI 22 Al T 5 425k
5%

() MARKME; (b) RATEREEMRN; (c) TFEREEEMRL; (d) REIZREMRL; (e) pHRL; (f) ErhikaiksF
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Fig. 5 Optimization of detection conditions for MIL-101 (Cr) /fluorescent aptamer sensor
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Fig. 6 Evaluation of detection performance and methodological comparison for MIL-101 (Cr) /fluorescent aptamer sensor
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Tab. 1 Comparison of the proposed method with recently established assays for NoV detection
Jiik Ao U B[] /min o H b5 o IR PN
PEC 41 4% 30 GIl.12 KFEEH VPL 4.9 pM 31
EVMERSHAR o } X = p [31]
EMBK. 51 S E B TR R RS 10 K5t A VPL 9.9 #£ Jl/mL [32]
“#} RT-PCR 120 GI. GII%E! NoV 1>10% #% Jl/uL 33
Iy T EEROR A R n [33]
F A SR Y (LAMP) 12~30 GIIZ NoV 10 # Jl/uL [34]
UREESTUN Joe Ak 4 G2 2T 10 GIL.4 % NoV 5.9x10%#% l/uL [35]
AT FTT MIL-101 (Cr) /5 JeiE Rl R fL i ds 45 K5eHE A VPL 6>10%#% J1/ul

2.7 MIL-101 (Cr) ERFCERECAE B r =N

S IR IERE T L WA AL 4 FREUE I B
PR EE, W8Ik & (SARS-CoV-2) .
#IRFiE (Rotavirus)  FERFHEE (Zika) , LK 5
Fiow LM, Wk s & 3 ( Bovine
Albumin, BSA) . J#HE (Sucrose, Suc) . %&b
(Glucose, Glc) . Na*. K*, IGUEF T VPL &
A7 B R v, g5 R 7 Bk, HE
7 REL, RAEWIT VPL EEH, RILEEA R R
W, WM, UKE T /DR OEIK
5, RIZR AL HA BRI rRe .

7 MIL-101 (Cr) FRAERAERBFFR TN
Fig. 7 Specificity evaluation of the MIL-101 (Cr)

[fluorescent aptamer sensor
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Tab. 2 Spiked recovery experiments for norovirus capsid

proteins in oyster samples
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34 i

ERWEFCH, L VPL & B AR R 5 et
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