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Genes are not randomly distributed in genomes
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Genes are not randomly distributed in genomes
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A large fraction of the genome is transcribed

Number of loci bp coverage of

the transcriptome

Pertea M. (2012). The human transcriptome. Genes.
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with some functional consequences...
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Transcriptional interferences

Shearwin et al., Trends Genet 2005
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Other mechanisms associated with co-expression or interference

bidirectional gene pairs /\F\ promoter / enhancer sharing

i

tandem gene duplicétions

cis-natural antisense transcripts
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Massively Parallel Reporter Assays
Akhtar et al. (2013) Cell

Chromosome
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Muclear scale

> enhancers / transcriptional activity
> chromatin state
> 3D position effects

Nucleosome &
nuclecsome
‘ clusters

| Dogan & Liu (2018) Nat Plants

Mucleosomal scale
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Studying gene neighbors
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OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Gene sets:

Differentially expressed _ Specific neighborhood ?

Bound by a specific protein : ; ;
; " . . ?
Present in a specific chromatin context Orientation (incl. overlap) ~

Involved in a specific function » Specific proximity / distance ?

*» subgroups
Function / expression... of the neighbors ?

Generate hypothesis on how neighborhing genes interact



Package overview
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Defining Neighborhoods

Gene Neighborhood oo, 000

Genes not overlapping with other genes:
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Analyzing neighbors orientations

analyzeNeighborsOrientation ()
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Analyzing neighbors distance

analyzeNeighborsDistance ()

Extract distances

- Descriptive statistics (mean, median, SD, 95 % ClI, ...) coin R package

* Tests (KS, Mann-Whitney, permutation test of independence)

plotDistanceDistrib ()
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Metagene profiles

Gene annotations:
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Metagene profiles

plotMetageneAnnotProfile ()
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Distances to single point features
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Conclusion / future development

build | passing [l &) build | passing

O github.com/pgpmartin/GeneNeighborhood

| Neighbors orientation  « Facilitate the analysis of multiple gene sets

Neighbors distance o Split analysis into 3 tasks :
| | + extract distances
+ descriptive statistics

+ inference
Metagene profiles |« Add a wrapper to simplify the pipeline
+ Case studies in vignette 7 Submit to CRAN or BioC

Future development

o1 overlap
* Deal with a quantitative variable defining gene sets
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