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BACKGROUND

Nanopore sequencing requires a processive motor or other element to control the rate of RNA movement
in single nucleotide steps through the nanopore sensor. The control element is typically situated several
nucleotides from the sensor, therefore it necessarily releases before the end of the native RNA strand
reaches the sensor. Thus, the bases along that terminal interval cannot be sequenced using conventional

nanopore strategies.

Furthermore the nucleotide sequence near that end in many eukaryotic RNAs is not typical. An important
example is polyadenylated (poly A) RNA which often bears a 7 methylguanosine cap at the 5 prime end.

The linkage between this modied cap and its neighbor is inverted, i.e. the two nucleotides are connected
via the 5 prime carbons of their ribose sugars through triphosphate linker, rather than by a typical 5 prime

to 3 prime linkage via a phosphodiester bond.

TECHNOLOGY DESCRIPTION

An extended adapter attached at the 5 prime end of polyA RNA bearing 7 methylguanosine allows for
ionic current patterns to be measured through and past this 5 prime end. Features unique to this strand
end including the triphosphate linker, the 5 prime to 5 prime linkage, and non biological components of the
linker give unique ionic currents that could not predicted from prior art. These unanticipated ionic current
features are important for identifying the 5 prime end of the RNA and for sequencing that 5 prime end at

single nucleotide precision.
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APPLICATIONS

Identifying the biological 5’ end of poly(A) RNA molecules

Determination of transcription start sites

Determination of full length RNA isoforms,

Identification of nanopore poly(A) RNA reads that are not full length

Identifying pre-processed RNA transcripts

Detecting modifications in the nucleotides proximal to the 5’ cap

Optimizing RNA current trace information for a specific read using the existing 3 prime poly(A) tail,
features built into the 3 prime adapter, and features built and adapter attached to the prime end at the
m7G cap

Mapping the distance between the sensor in the pore and the RNA binding site in the motor enzyme

ADVANTAGES

Prior to this work, the 5 prime end of eukaryotic polyA RNA could not be detected using nanopore
sequencing. An extended adapter attached at the 5 prime end of polyA RNA bearing 7 methylguanosine

allows for ionic current patterns to be measured through and past this 5 prime end.

INTELLECTUAL PROPERTY INFORMATION

Country Type Number Dated Case
United States Of America Published Application 20210348224 11/11/2021 2018-688


http://www.google.com/patents/US20210348224

RELATED MATERIALS

Identification of high-confidence human poly(A) RNA isoform scaffolds using nanopore sequencing - 02/28/2022

Identification of full-length transcript isoforms using nanopore sequencing of individual RNA strands - 01/01/2020

ADDITIONAL TECHNOLOGIES BY THESE INVENTORS
Methods For Adding Polymers Of Modified Nucleotides To Natural RNAs
Methods for Determining Base Locations in a Polynucleotide

Methods of Producing Size-Selected Nucleic Acid Libraries and Compositions and Kits for Practicing Same

University of California, Santa Cruz Tel: 831.459.5415 © 2022, The Regents of the University of California
Industry Alliances & Technology Commercialization

Kerr 413 / IATC,

innovation@ucsc.edu Terms of use

officeofresearch.ucsc.edu/ Privacy Notice
Santa Cruz,CA 95064 Fax: 831.459.1658


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8906549/
https://escholarship.org/uc/item/36j135qg
https://techtransfer.universityofcalifornia.edu/NCD/33040.html?int_campaign=Inventors-Other-Tech-section
https://techtransfer.universityofcalifornia.edu/NCD/33177.html?int_campaign=Inventors-Other-Tech-section
https://techtransfer.universityofcalifornia.edu/NCD/33019.html?int_campaign=Inventors-Other-Tech-section
http://officeofresearch.ucsc.edu/
http://ucop.edu/terms/index.html
https://techtransfer.universityofcalifornia.edu/privacy.html

