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Spatially or temporally  
localized function

Xue, S. et al. and Barna, M. (2015)



Control of protein translation achieves precise gene expression 

Spatially or temporally  
localized function

Xue, S. et al. and Barna, M. (2015)

MAP2 mRNA

Batish, M. et al. and Tyagi, S. (2012)



Control of protein translation achieves precise gene expression 

Spatially or temporally  
localized function

Xue, S. et al. and Barna, M. (2015)

Suppression of  

proliferation

Wolfe A.L. and Singh, K. et al. and Wendel, H-G. (2014) 

MAP2 mRNA

Batish, M. et al. and Tyagi, S. (2012)



Two models of  translational control

I) Alleviate inhibition through the action of proteins (or RNAs) 

II) Excise inhibitory regions by altered transcription or splicing
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Can we measure genome-wide isoform specific translation?



Transcript Isoforms in Polysomes sequencing (TrIP-seq)
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Diverse transcript-isoform specific polysome occupancy

Hierarchical clustering of Spearman distance; partitioning by dendrogram height 
62,703 transcript isoforms represented
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Currently analyzing translation in differentiating neurons

Human ES cells Neural progenitor cells Neurons
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3! UTRs have cell type dependent effects on translation
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3! UTRs have cell type dependent effects on translation
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Figure 7:  Preliminary TrIP-seq data from hPSCs, NPCs and Neurons. 
(A) Transcript abundances from the NANOG gene in subcellular and 
polysomal fractions. The well-translated 002 transcript is enriched 
in polysomes while 001 is not. (B) Global analysis of the impact on 
translation of open reading frame (ORF) or 3′ UTR length between 
transcript isoforms from the same gene. Effect size is measured by 
Cliff’s delta, proportional to the Mann-Whitney U statistic. ORF length 
influences translation in all three cell types while 3′ UTRs inhibit 
translation selectively in neurons. 
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Insights from ENCODE RNA binding protein data
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Insights from ENCODE RNA binding protein data
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