High-resolution transcriptome

Systematic exploration of B. subtilis transcriptional landscape New genes/features discovery in Bacillus subtilis.

Explore most of the bacterium's lifestyles:

1 wild-type strain, maybe better called prototype strain. 1 array design (Basysbio tiling array, Nimblegen technology) : strand-specic expression signal with a 22-bp step. 269 hybridizations sampling a maximum variety of lifestyles, 104 dierent biological conditions, most with 2-3 biological replicates (experiments). Growth on various media (rich/poor, solid/liquid, aerobic/anaerobic), sporulation, germination, competence, variety of stresses (including ethanol, salt, temperature, oxidative), etc. 4/25 High-resolution transcriptome Tiling array 22 bp 22 bp ≈ 380, 000 probes tiling the 4.2 Mbp Bacillus subtilis genome.

Long probes (45-65 nt), lengths adjusted to achieve relative homogenous anity.

Principles

Automatic detection of Transcription Units with a HMM model [1],

taking into account: normalization (with genomic DNA hybridizations):

1. probes are not isothermal, 2. response is not linear, 3. outliers are discarded. continuous variation of the signal.

[1] Nicolas P., et al. (2009) Promoter and terminator predictions

From upshifts to promoters TSSs position estimation using TA compared to RNA-Seq data [1]. 

Distance between upshifts and TSSs

Cluster Dendrogram

Height A 'promoter tree' is built by hierarchical clustering using average linkage on the dissimilarity matrix d i ,j = (1 -r i ,j )/2 ∈ [0, 1] where r i ,j is the correlation between activities of promoters i and j.
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Promoter and terminator predictions clustering of sequences from the 3,242 transcription upshifts.
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Promoter and terminator predictions Three types of terminations: sharp, partial, missed termination.
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Promoter and terminator predictions 

  DNA) from x4 pooled dataProbe anity is variable, despite the adjustment of probe lengths.

  Irnov I., et al. (2010). Nucleic Acids Res..From upshifts to promotersSummarizing correlations between promoter activities.
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  putative sites from genome-scan with Petrin Software [1], identication of 2,126 high condence down-shift sites, 1,501 putative terminators conrmed by downshifts ( 70% of down-shifts).