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PubMed publications

Single-Nucleotide Analysis of RNA-Seq Data
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Why Single-Nucleotide Analysis?
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RNA-Seq Based SNV Analysis
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Post-Transcriptional Gene Regulation

Highlighting regulation by cis-elements & RNA binding proteins (RBPs)
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Functional Genetic Variants in Splicing
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Allele-Specific Binding (ASB) of RBPs in CLIP-Seq data

UV crosslinked RBP-RNA
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Nucleotide Bias Due to Crosslinking

Frequency
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Statistical model to account for:
- Systematic bias due to crosslinking
- Variation between replicated experiments



Method to Identify ASB Events

CLIP-Seq (replicates and input)
single nucleotide variants (SNVs)
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Estimate protein-specific
crosslinking bias

Data Normalization
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Bayesian Inference
- Estimate expected
variance of allelic ratio
- Test for significance of ASB
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Predicted ASB events
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Method Performance (Simulated Data)

Simulated allelic ratio (AR)

AR =0.7 AR=0.8 AR =0.9
0.8/ 1.0] 1.o-== —
o.7-$+ 0.91 | | 0.9 * * *
wn _ | n J wn J °
S0.6 . 30.8 = |- | g0.8
20.5 207 . 20.7
0.4 i- 0.6 : 0.6
0.3 | | 0.5 | | 05 |
O Q Q O Q Q O @) @)
3 % & 3 2 & 3 2 &
S Hwn S A o S 5 wn

[l Our method

pAUC: partia.I.A-UC-(AUC at s.pecificity range 90-100%) W Chi-Squared test
SEN9O: sensitivity if specificity = 90%

SPE9O0: specificity if sensitivity = 90% .



Over-Dispersion Issue of Chi-Squared Test
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RBFox2 eCLIP Data Analysis

Fold-enrichment of

Motif enrichment around predicted ASB sites
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Does ASB Affect Splicing?

Splicing factor O
binding: G
.
c/G

Analyze splicing changes in ENCODE RNA-Seq data
Splicing factor knockdown vs. control shRNA



ASB Associated with Enhanced Splicing Changes
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Summary

 We are developing a suite of tools to carry out
different types of SNV analysis using
sequencing data.

 The newly developed method to detect allele-
specific binding of RNA-binding proteins has
desirable performance.

* Ongoing: finalize software packages
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