
HAL Id: lirmm-00757989
https://hal-lirmm.ccsd.cnrs.fr/lirmm-00757989v1

Submitted on 27 Nov 2012

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Digital gene expression data, cross-species conservation
and noncoding RNA

Nicolas Philippe, Florence Ruffle, Elias Bou Samra, Anthony Boureux,
Thérèse Commes, Eric Rivals

To cite this version:
Nicolas Philippe, Florence Ruffle, Elias Bou Samra, Anthony Boureux, Thérèse Commes, et al.. Dig-
ital gene expression data, cross-species conservation and noncoding RNA. EMBnet.journal, 2011, 17
(Supplement B), pp.1. �10.14806/ej.17.B.288�. �lirmm-00757989�

https://hal-lirmm.ccsd.cnrs.fr/lirmm-00757989v1
https://hal.archives-ouvertes.fr


32                                       postErs        EMBnet.journal 17.B

Digital gene expression data, cross-species conservation and noncoding RNA
Nicolas Philippe, Florence Ruffle, Elias Bou-Samra, Anthony Boureux, Thérèse Commes, Eric 
Rivals
Laboratoire d’Informatique, de  Robotique et de Microélectronique, UMR 5506 CNRS, équipe MAB,  Université de 

Montpellier II, Montpellier, France, 

CRBM, UMR 5237 CNRS, Montpellier, France

http://www.lirmm.fr/~rival

Recently developed sequencing technologies offer massively parallel production of short reads 
and become the technology of choice for a variety of sequencing-based assays, including gene 
expression. Among them, digital gene expression analysis (DGE), which combines generation of 
short tag signatures for cellular transcripts with massively parallel sequencing, offers a large dynamic 
range to detect transcripts and is limited only by sequencing depth. As recently described (Philippe 
et al, 2009), tag signatures can easily be mapped to a reference genome and used to perform 
gene discovery. This procedure distinguishes between transcripts originating from both DNA strands 
and categorizes tags corresponding to protein coding gene (CDS and 3’UTR), antisense, intronic or 
intergenic transcribed regions. Here, we have applied an integrated bioinformatics approach to in-
vestigate tags’ properties, including cross-species conservation, and the ability to reveal novel tran-
scripts located outside the boundaries of known protein or RNA coding genes. We mapped the tags 
from a human DGE library obtained with Solexa sequencing, against the human, chimpanzee, and 
mouse genomic sequences. We considered the subset of uniquely mapped tags in the human 
genome, and given their genomic location, determined according to Ensembl if they fall within a 
region annotated by a gene (CDS, UTR and intron) or an intergenic region. We found that 76.4 % of 
the tags located in human also matched to the chimpanzee genome. The level of conservation 
between human and chimpanzee varied among annotation categories: 85 % of conserved tags in 
the CDS, 81 % in the UTR, 76% and 73% respectively in intron and intergenic regions. With the same 
procedure applied to human and mouse, we obtained 11% of conserved tags in the CDS, 7% in 
UTR, 1% and 3% respectively in intronic and intergenic regions. We analysed in depth the common 
CDS and UTR tags in human and mouse for their functional relevance: 90% of them correspond to 
orthologous genes with a common HUGO. We used DAVID database to extract biological features, 
the gene clustering revealed specific molecular functions belonging to transcription cofactor and 
regulator activity, nucleotide binding, ligase and protein kinase, hormone receptor, histone meth-
yltransferase or GTPase activity, and also important signaling pathways like WNT pathway. Indeed, 
intergenic transcription includes mainly new, non protein-coding RNAs (npcRNAs), which could rep-
resent an important class of regulatory molecules. By integrating also SAGE genie and RNA-seq ex-
pression data, we selected intergenic tags conserved across species and assayed experimentally 
the npcRNA transcriptome with Q-PCR. We validated 80% of the 32 tested biological cases. These 
results demonstrate that considering tag conservation helps to identify conserved genes and func-
tions, which is of great relevance when investigating expressed tags located in intergenic regions. 
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