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Abstract:

While dense biomolecule-rich structures (such as synapses) support diverse biological functionsof
importance in brain computation and pathology, visualization tags such as antibodies often cannot access
biomolecules of interest in those crowded environments. Thus, visualization and deciphering of the
nanoscale organization of such compact structures remains difficult. Here, we report a technology that not
only allows nanoscale resolution imaging of intact tissues in ascalable way, but also offers a novel protein
de-crowding effect allowing access of tags to individual biomolecules within densely packed structures,
otherwise inaccessible.

This technology is the next generation of expansion microscopy, our technique for overcoming the
diffraction limit of optical microscopy through physical magnification of biological specimens (Science
(2015) 347(6221):543-548). While, in the original expansion microscopy(ExM) process, about 4.5x linear
expansion and hence, a resolution of 60 nm (300 (diffractionlimit) / 4.5 (expansion factor)) was achieved,
we recently demonstrated that, by iterating the expansion process (iExM), it is possible to obtain higher
expansion factors (~20x) and higher resolution (300/20 ~15 nm) (Nature Methods (2017) 14, 593-599).
However, in iExM, the biomolecules themselves were not retained during the process, but instead DNA
strands were used to encode relative location information, which requires staining before expansion
withDNA-conjugated antibodies.

Our new technology, which we call iterative direct expansion microscopy (idExM), not only allows iterative
rounds of expansion leading to high expansion factors (up to 100 fold) and thus,excellent super resolution
(<10 nm resolution) on ordinary microscopes, it retains the biomolecules throughout the whole process.
Thus, the tags can be brought in to label the biomolecules after the expansion, when they are de-crowded
from each other and more accessible to tags such as antibodies. We are now using idExM to visualize
nanoscale details of highly complex and compact architectures in intact brain circuits.

https://www.abstractsonline.com/cSubmit/SubmitPrinterFriendlyVersion.asp?ControlKey=%7BAE2EB4EA-AFAE-4E30-A52C-A855BE62326D%7D&M...  1/2


javascript:window.print()
javascript:window.close()

5/2/2019 cOASIS, The Online Abstract Submission System

Presentation Preference (Complete): Poster Only
Linking Group (Complete): None selected
Theme and Topic (Complete): 1.01.a. Biochemical techniques
Nanosymposium Information (Complete):
Keyword (Complete): SYNAPSE ; MAPPING ; IMAGING
Support (Complete):

Support: No

Special Requests (Complete):

Would you be interested in being considered for a dynamic poster?: No, [ am not interested in
presenting a Dynamic Poster

Is the submitting author of this abstract also a senior author?: No

Is the presenting author of this abstract a high school or undergraduate student?: None

Religious Conflict?: No Religious Conflict

Additional Conflict?: No

Do you think the research described in your abstract tells a research story of a new finding or
notable progress that is ready to share with the media? Press activities for the annual meeting will
begin in September 2019.: Unsure

Status: Finalized

Oasis Helpdesk

¢ Feedback

Powered by cOASIS, The Online Abstract Submission and Invitation System M

© 1996 - 2019 CTI Meeting_Technology All rights reserved. Privacy Policy

https://www.abstractsonline.com/cSubmit/SubmitPrinterFriendlyVersion.asp?ControlKey=%7BAE2EB4EA-AFAE-4E30-A52C-A855BE62326D%7D&M...  2/2


mailto:sfn@support.ctimeetingtech.com
https://www.surveymonkey.com/s/5WJKZX8?c={50D1484B-673B-4463-8F91-0B7D68C75235}&path=CSUBMIT&mname=&cb=1556815271915
https://www.ctimeetingtech.com/products/coasis
https://www.ctimeetingtech.com/
https://s3-eu-west-1.amazonaws.com/www.ctimeetingtech.com/prod/downloads/CTI_Privacy_Policy.pdf

