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SHAPE Chemical Mapping
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SHAPE Analysis of FTL 5’ UTR
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*In our CAFA analysis, peaks are proportional to the amount of accessibility-dependent labeling in folded RNA at different

positions
*Peaks here represent unfiltered fluorescence intensities of the three variants of FTL 5‘UTR that we will focus on today (WT,A196G

and U22G)
*The area that is being focused on here is representative of the IRE in the secondary structure of 5‘UTR

*We see that even without filtration of datapoints, not only do WT and A196G capillary traces closely follow one another, but also
U22G deviates significantly from the WT patterns of peaks shown

L




How do we get a lot more probing data?
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SNRNASM (Single Nucleotide Resolution Nucleic Acid
Structure Mapping)
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ISA-Tab is a Standard
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Investigation
High-level concept to link

/ related studies

Study
The central unit, containing
information on the subject under
study, its characteristics and

=) any treatments applied
A study has associated assays
J Assay

y
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which produce qualitative or
quantitative measurements
(data)
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SNRNASM is a link farm to Google Spreadsheets
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Providing open access to the data and meta-data.
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A community effort
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BIOINFORMATICS

Sharing and archiving nucleic acid structure mapping data

PHILIPPE ROCCA-SERRA," STANISLAV BELLAOUSOV,? AMANDA BIRMINGHAM,® CHUNXIA CHEN,*
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ABSTRACT

Nucleic acids are particularly amenable to structural characterization using chemical and enzymatic probes. Each indi
structure mapping experiment reveals specific information about the structure and/or dynamics of the nucleic acid. Currently,
there is no simple approach for making these data publically available in a standardized format. We therefore developed
a standard for reporting the results of single nucleotide resolution nucleic acid structure mapping experiments, or SNRNASMs.
We propose a schema for sharing nucleic acid chemical probing data that uses generic public servers for storing, retrieving, and
searching the data. We have also ped a consistent gy) within the Ontology of Biomedical
Investigations (OBI), which provides unique identifiers (termed persistent URLs, or PURLs) for classifying the data. Links to
standardized data sets shared using our proposed format along with a tutorial and links to templates can be found at http://
snrnasm. unc.edu.

Keywords: RNA structure; chemical mapping; secondary structure

RNA (2011), 17:00-00. Published by Cold Spring Harbor Laboratory Press. Copyright © 2011 RNA Society. 1
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SNitching the Switch
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SHAPE data for most single point mutations!
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Normalized Reactivity

Quantifying the structure change
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eSDC =(1-"CC)x~/n
eSDC = 1.45, Biological “significance.”
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eSDC

1.5

eSDC, the experimental Structure Disruption Coefficient
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Predicting SNitch inducing SNPs

Minimal Free Energy
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pSDC, or the predicted Structure Disruption Coefficient

METRIC WT vs. Mutant
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PPV and AUC analysis of predictions
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AUC reveals there is still work to be done.

RBNAfold
BNAmutants 061
RBNAstructure 0.57
sFold
mFold

Allsub
RNAfold 0.62
RNAMutants 0.58
RNAStructure 0.56
RNAsubopt
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Open Questions

¢ What exactly is SHAPE telling us? Notice we only used it comparatively, i.e. does the
structure change and how much?

e |s there information in partial SHAPE (or for that matter any probing) reactivities or do
we just need to know the most reactive species?

¢ \Why do we correctly predict that there are major structure disrupting SNPs but no
one gets the right ones?

¢ Are hyper-reactive nucleotides even structurally important or just an artifact of ideal
acylation geometry?
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