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PLMview a database and web interface for 
PLMdetect, an in silico tool to predict cis-regulatory

motifs
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Cis-regulatory motifs are 4 to 15 bases sequences bound by Transcription Factors 
(TF) 2

Transcriptional regulation and cis-regulatory motifs

from Wasserman and Sandelin, 2004

TATA-box



PLMdetect – find enrichment of cis-regulatory element in 
proximal regions of genes

proximaldistal core Gene

TSS-100
-500

Hypothesis: gene-proximal regions enriched with cis-regulatory motifs, 
evolutionary conservation
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Why focus on this proximal region?

Article de 2013 Vandenbon et al. chez la souris et l’humain
Chez la levure dès 2004 (Harbison et al.) 
et en 2010 Lin et al. (extraction figure)

proximaldistal core Gene

TSS-100-500

In Arabidopsis, Yu et al. 2016 confirms this enrichment: 86% of TFBSs in the [-1000,+200] region 
and 63% in the [-400, +200] region.

|
TSS
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PLMdetect – find enrichment of cis-regulatory element in 
proximal regions of genes



PLMdetect method

2- Align sequences on TSS/TTS 

✓ UTR required

✓ [-1000,+500] TSS  

✓ [-500,+1000] TTS

TSS TTSCodon 

start

Codon 

stop

1- Extract gene-proximal 
sequences

3- Calculate motif frequency
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• Applied to coding genes

• Need UTR annotations

• Not all regions processed, only utr defined



PLM Preferentially Located Motif

|                                                   |                                                  |                   |                        
-1000                                          -500                                            TSS                              +500

Score 1.88 
Position : -190 [-220,-175]

Distribution de TGACY
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PLM TGACY (W-box) defined by

✓Preferential Position  -190

✓ Enriched region [-220,-175]

✓Gene list with PLM in the enriched
region

✓ Score  1.88
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4- Detect a motif-enriched region ? • Use the region [-1000, -500] of sequences to 
define the linear average frequency of each motif 

• Calculate a confidence interval (0.99)

• A peak is defined if > confidence interval



PLMdetect - INPUT

Gene-proximal regions (5’ or 3’)

de novo DNA motifs 

OR 
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Known TFBS



PLMdetect - Usage
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✓ Apply at genome-wide in order to list and characterize PLM in the proximal 

regions of the genes (Roziere et al. 2022) – applied in Maize and 

Arabidopsis genomes

✓ Apply to a list of differentially expressed genes to identify TFs that regulate 

these genes (5 publications since 2014)

PLMdetect not easy to use and analyze the results → PLMView

PLM ?

Gene-proximal region (5’ or 3’)

Known TFBS or de 
novo DNA motifs
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PLMview a web application for PLMdetect 
http://plmview.ips2.universite-paris-saclay.fr/
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PLM Inputs: GeneID by species
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PLM Inputs: GeneID by species or multispecies (20 species) 
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PLM Inputs: Gene ID, Motif list (default list or custom list) 

→ Mail with link to access and play with your results (kept one week)
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→Table of results and map visualization



14→ Resume of PLM characteristics and distributions

Table Results 129 PLM 

Table, matrix PLM-Gene, PLM Graph
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PLM map view

Select PLM (or, and) Select GeneID



PLMview - specificity

❑ Twenty Plant gene-proximal regions

▪ Processed 3’ region

▪ Select gene-proximal regions with UTR defined

❑ Multi-species access

❑ Download results with list of genes associated to each PLM

❑ PLM description (if information is present in our database)

❑ Map visualisation

❑ Web interface to play with your favorite genes!
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GNet (IPS2) : Cécile Guichard, Julien Rozière (PhD), Véronique Brunaud

LaMMe (UEVE) : Margot Correa, Franck Samson

http://plmview.ips2.universite-paris-saclay.fr/

PLMview a database and web interface for  PLMdetect tool

Preferentially Located Motif View for Plants


