
Direct Visualization of Native CRISPR Target Search in Live Bacteria Reveals
Cascade DNA Surveillance Mechanism
Molecular Cell
Vink, Jochem N.A.; Martens, Koen J.A.; Vlot, Marnix; McKenzie, Rebecca E.; Almendros, Cristóbal et al
https://doi.org/10.1016/j.molcel.2019.10.021

This article is made publicly available in the institutional repository of Wageningen University and Research, under the
terms of article 25fa of the Dutch Copyright Act, also known as the Amendment Taverne. This has been done with explicit
consent by the author.

Article 25fa states that the author of a short scientific work funded either wholly or partially by Dutch public funds is
entitled to make that work publicly available for no consideration following a reasonable period of time after the work was
first published, provided that clear reference is made to the source of the first publication of the work.

This publication is distributed under The Association of Universities in the Netherlands (VSNU) 'Article 25fa
implementation' project. In this project research outputs of researchers employed by Dutch Universities that comply with the
legal requirements of Article 25fa of the Dutch Copyright Act are distributed online and free of cost or other barriers in
institutional repositories. Research outputs are distributed six months after their first online publication in the original
published version and with proper attribution to the source of the original publication.

You are permitted to download and use the publication for personal purposes. All rights remain with the author(s) and / or
copyright owner(s) of this work. Any use of the publication or parts of it other than authorised under article 25fa of the
Dutch Copyright act is prohibited. Wageningen University & Research and the author(s) of this publication shall not be
held responsible or liable for any damages resulting from your (re)use of this publication.

For questions regarding the public availability of this article please contact openscience.library@wur.nl

https://doi.org/10.1016/j.molcel.2019.10.021
mailto:openscience.library@wur.nl


Article
Direct Visualization of Native
 CRISPR Target Search
in Live Bacteria Reveals Cascade DNA Surveillance
Mechanism
Graphical Abstract
�&�5�,�6�3�5���W�D�U�J�H�W���V�H�D�U�F�K���I�D�V�W��
�H�Q�R�X�J�K

�&�5�,�6�3�5���W�D�U�J�H�W���V�H�D�U�F�K���W�R
�V�O�R�Z

�&�5�,�6�3�5���W�D�U�J�H�W���V�H�D�U�F�K��in vivo

�&�5�,�6�3�5���&�D�V���S�U�R�W�H�L�Q���O�H�Y�H�O�V �3�$�0���S�U�R�E�L�Q�J���V�S�H�H�G�V �'�L�V��O�D�U���F�R�P�S�R�Q�H

�&�5�,�6�3�5���D�U�U�D�\ �7�U�D�Q�V�F�

E. coli �F�H�O�O

�L�Q�Y�D�G�H�U

�L�Q�Y�D�G�H�U���Z�L�Q�V�E�D�F�W�H�U�L�X�P���Z�L�Q�V

�3�$�0

�'�H�W�H�U�P�L�Q�L�Q�J���I�D�F�W�R�U�V

�&�R�Q�V�H�T�X�H�Q�F�H�V

�5�1�$�3
� 5 � 5�6 �6 �5

�7�D�U�J�H�W
Highlights

d 20 Cascade complexes are required to provide 50%

protection

d Cascade spends equal time probing DNA ( � 30 ms) and
diffusing to a next site

d Cas8e dynamically associates with Cascade in cells

d CRISPR target search and invader replication compete in a
kinetic ‘‘arms race’’
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In Brief
Vink et al. tracked single CRISPR RNA-
surveillance complexes (Cascade) in the
native host cell and determined the
in�uence of Cascade copy numbers,
PAM scanning speed, and the presence
of CRISPR arrays and transcription on
their ability to �nd and clear invading
mobile genetic elements from the cell.
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