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Next-generation sequencing
data interpretation: enhancing
reproducibility and accessibility

Anton Nekrutenko and James Taylor
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Next-generation sequencing FAHFANSe2, TEE I —ERIR!
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reproducibility and accessibility SISO ISFRNES .
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in today’s publications using NGS data cannot WINEL—ER, TEMELNEL,
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Molecular
BioSystems

Length-dependent translation initiation benefits
the functional proteome of human cellst

Cite this: DOI: 10.1039/c4mb00462k
Jieming Guo,#*° Xinlei Lian,+* Jiayong Zhong,” Tong Wang*® and Gong Zhang*®

We previously found that shorter mRNAs are preferably translated in various eukaryotic cells. However,
the theoretical basis of this phenomenon is unclear. We hypothesize that shorter mRNA length
correlates to the decreased translational error rate to reduce the energy consumption on defective
protein degradation. In this study, we established a computational model to explain the length-
dependent translation initiation efficiency. We provided mathematical evidence that this translational
preference, rather than the protein degradation, is a major factor to shape the genome-wide length-
dependent protein abundance. As deducted, we simulated that shorter mRNA length is a determinant of
Received 4th August 2014, initiation circularization time. Furthermore, our model unveiled that preferentially translating shorter
Accepted Bth October 2014 mRNAs benefits the energy efficiency on the proteome functionality. We proposed that cancer cells
DOI: 10.1039/c4mb00462k tend to hijack this evolutionary mechanism by counteracting the higher translational error rate. In
conclusion, our model provides insights into the nature of the global length-dependent translational

www.rsc.org/molecularbiosystems control and its biological significance
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Translating mRNAs strongly correlate to proteins in a multivariate manner and their translation ratios are
phenotype specific
Nucleic Acids Res (2013) 41(9):4743-54

Resolving Chromosome-Centric Human Proteome with Translating mRNA Analysis: A Strategic Demonstration
Journal of proteome research (2014) 13 (1), 50-59

Systematic analysis of missing proteins provides clues to help define all of the protein-coding genes on human
chromosome 1
Journal of proteome research (2014) 13 (1), 114-125

Chromosome-8-Coded Proteome of Chinese Chromosome Proteome Data Set (CCPD) 2.0 with Partial
Immunohistochemical Verifications
Journal of proteome research (2014) 13 (1), 126-136

Omics Evidence: Single Nucleotide Variants Transmissions on Chromosome 20 in Liver Cancer Cell Lines
Journal of proteome research (2014) 13 (1), 200-211

Systematic analyses of the transcriptome, translatome, and proteome provide a global view and potential
strategy for the C-HPP
Journal of proteome research (2014) 13 (1), 38-49

Iterative Genome Correction Largely Improves Proteomic Analysis of Nonmodel Organisms
Journal of proteome research (2014), 13 (6), 2724-2734

How to discover new proteins—translatome profiling
Science China Life Sciences (2014) 57 (3), 358-360

Length-dependent translation initiation benefits the functional proteome of human cells
Molecular BioSystems (2014), in press

B EZRINEEERE Nature Medicine, Blood, PLoS Genetics, elife, ...
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