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National Institute for Viral Disease Control and Prevention, Chinese 
Center for Disease Control and Prevention; Biotin-AC5-Sulfo-Osu 
was purchased from Dojindo Laboratories (Kumamoto, Japan). 
Streptavidin and adenosine diphosphate (ADP) were purchased 
from Sigma (St. Louis, MO, USA). N-(�uorescein-5-thiocarbamoyl)-
1,2-d ihexadecanoyl-sn-g lycero-3-phosphoethanolamine, 
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electrophoresis and hybridization; Due to large reduction of these 
usual operations the molecular motor biosensor greatly reduced the 
likelihood of contamination [28]. Molecular motor biosensor has 
rapid and precise properties and if we can make it subminiature 
and portable, or make it directly to detect at the scene of sample, 
it could be wildly applied. Predictably, along with the progress 
of micromachining technology and nanotechnology [29-32], the 
molecular motor biosensor will be largely applied in the various 
detection fields.

Establishment of the molecular motor biosensor reaction system

Firstly, ChroRV and ChroHAV were diluted by concentration 
gradient. In the different concentration conditions, the fluorescence 
value of H2O and virus was detected, and the fluorescence differentials 
were shown as Figure 1. From the results, we found that the dilution 
radio is lower and the fluorescence intensity of final reaction system 
is higher. Because along with the concentration of molecular motor 
biosensor increasing, the reaction system has more ATPase, and 
therefore fluorescence intensity is larger. Based on the principle 
of maximum differentials between molecular motor and H2O, we 
finally chose the 0.015 mg/mL, 0.0173 mg/mL and 0.0260 mg/mL 
as the final concentration of ChroRV and ChroHAV respectively. 
Meanwhile, we have explored the optimum reaction concentrations 
of all three virus RNA and data was shown as Supplemental Figure 
S2. We found that the fluorescence values of different concentration 
of RNA were all higher than the control (H2O), especially 0.6 ng/
�L and 0.9 ng/�L of RV and HAV respectively indicating that the 
detection of F0F1-ATPase molecular motor biosensor is effective 
and the optimum concentration of RNA is 0.6 ng/�L and 0.9 ng/�L of 
RV and HAV respectively.

�e speci�c test of ChroRV and ChroHAV

In order to detect whether there were cross reactions of F0F1-
ATPase molecular motor biosensor, we furthermore tested the 
speci�city of ChroRV and ChroHAV respectively in RV, HAV and 
norovirus (NV) detection and data was shown as Figure 2. In RV 
detection, the molecular-biosensor �uorescence intensity of RV was 
signi�cantly higher than the �uorescence intensity of H2O, however, 
the �uorescence intensity of HAV and NV was basically unchanged 
compared with the control indicating that the molecular motor 
biosensor of ChroRV is speci�c RNA and has none cross reactions 

Figure 1: Fluorescence values of H 2�2���D�Q�G���G�L�I�I�H�U�H�Q�W���F�R�Q�F�H�Q�W�U�D�W�L�R�Q�V���R�I���5�1�$���R�I���5�9��
�D�Q�G���+�$�9�������$�����7�K�H���G�H�W�H�F�W�L�R�Q���R�I���5�9���5�1�$���X�Q�G�H�U�����������������P�J���P�/���F�K�U�R�5�9�������%�����7�K�H��
�G�H�W�H�F�W�L�R�Q�� �R�I�� �+�$�9�� �5�1�$�� �X�Q�G�H�U�� �������������� �P�J���P�/�� �&�K�U�R�+�$�9���� �'�D�W�D�� �Z�H�U�H�� �H�[�S�U�H�V�V�H�G��
as mean values ±SD of three separate experiments. The bars represent SD of 
�P�H�D�Q���Y�D�O�X�H�V�����D�Q�G���W�K�H���D�V�W�H�U�L�V�N�V���L�Q�G�L�F�D�W�H���V�W�D�W�L�V�W�L�F�D�O���V�L�J�Q�L�¿�F�D�Q�F�H����p<0.05).

Figure 2: Cross reaction analysis between ChroRV and ChroHAV respectively 
�L�Q�� �5�9���� �+�$�9�� �D�Q�G�� �1�9�� �G�H�W�H�F�W�L�R�Q���� ���$���� �&�K�U�R�5�9�� �G�H�W�H�F�W�L�R�Q�� �L�Q�� �W�K�U�H�H�� �Y�L�U�X�V�� �V�W�U�D�L�Q����
���%���� �&�K�U�R�+�$�9�� �G�H�W�H�F�W�L�R�Q���� ����� �)�O�X�R�U�H�V�F�H�Q�F�H�� �Y�D�O�X�H�V�� �R�I�� �V�D�P�S�O�H�V�� �D�U�H�� �6�L�J�Q�L�¿�F�D�Q�W��
�G�L�I�I�H�U�H�Q�F�H���F�R�P�S�D�U�H�G���Z�L�W�K���+���2����p<0.05).

Figure 3: The sensitivity analysis of ChroRV and ChroHAV detection respec-
tively under different RV and HAV concentration. (A) Fluorescence intensity of 
�&�K�U�R�5�9���X�Q�G�H�U���Y�D�U�L�R�X�V���F�R�Q�F�H�Q�W�U�D�W�L�R�Q�V���R�I���5�9���5�1�$�����7�K�H���V�D�P�H���W�R���&�K�U�R�+�$�9�����%�����������
�)�O�X�R�U�H�V�F�H�Q�F�H���Y�D�O�X�H�V���R�I���V�D�P�S�O�H�V���D�U�H���6�L�J�Q�L�¿�F�D�Q�W���G�L�I�I�H�U�H�Q�F�H���F�R�P�S�D�U�H�G���Z�L�W�K���+2�2��
(p<0.05).
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