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ABSTRACT 

 
Rapid identification of RNA molecules is a major challenge in biotechnology. This is driven by the discovery of RNAs that 

control cellular function ranging in length from a few to 1000s of nucleotides. Here we design three-dimensional nucleic 

acid constructs that enable the identification of short and long RNA molecules and nanopore readout. [1] 

First, we describe the identification of long transcript isoforms at the single-molecule level using solid-state nanopore 

microscopy. We refold target RNA into RNA identifiers (IDs) with designed sets of complementary DNA strands. Each 

reshaped molecule carries a unique sequence of structural (pseudo)colours. The sequence of structural colours of RNA 

identifiers enables simultaneous identification and relative quantification of multiple RNA targets without prior 

amplification. RNA IDs discriminate circular and linear transcript isoforms in a one-step, enzyme-free reaction in a 

complex human transcriptome using single-molecule read-out [1]. We will show recent results on detection of RNA 

modifications like 5mC, Inosine and MeC using RNA nanotechnology in ribosomal RNA (rRNA) from pathogenic bacteria 

like A. baumannii. The process is amenable for rapid sample extraction with an enzyme-free one-pot reaction.[2]   

In the second part, we use designed DNA identifiers that allows the multiplexed identification of short RNA molecules. 

We demonstrate the power of the approach by identifying common viruses and their variants with a nanopores 

microscope [3]. Finally we show bacterial disease identification with single-base pair resolution with advanced 

RNA:DNA nanotechnology and solid-state nanopore sensing [4].  
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