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What are pseudoknots?

Structure formed by base-pairing between a single-stranded region
of RNA in a hairpin loop with a complementary sequence of
nucleotides elsewhere in the RNA chain
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(L1 and L3) to name

structures




Why are they important?

-1 Ribosomal frameshift

Biologically significant:
Structure - Function

Pseudoknot
->PAUSE

Examples:
e Autoregulation in

translation ockck 2
* Frameshifting .......
e Stop codon readthrough L jmo
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*Prevalent in many viruses
such as SARS, Hepatitis C,
and HIV
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They are very difficult to study

* |t is an open problem to build an algorithm that can correctly predict
secondary structures that may contain pseudoknots

* Runtime for prediction software is often exponential as length of RNA
molecule increases (have to use recursive methods)

e 3D interactions between nucleotides make it difficult to model and
study using planar trees or diagrams
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determine properties about structure PO
 Studying RNA molecules as Graphs ﬁ{i;.
* Genus of an RNA pseudoknot _23.722
* Linking Number, Writhe, and Twist .
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Two junction loops sharing
S I n g an isolated U64-A85 pair

C69 Five-way junction

e S7, [1,0,2,0,0]
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DSSR: an integrated software tool for dissecting the
spatial structure of RNA sharea_—
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