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Motivations

Understanding the regulation mechanisms in a cell is a key issue in bioinformatics. Anti-sense RNAs are endogenous RNA molecules whose partial or entire sequences exhibit
complementarity to other transcripts. Their different functional roles are not completely known but some studies suggest that they play an important role in stress response
mechanisms. A recent study with a full genome microarray for the apple has detected anti-sense transcription for 65% of expressed genes, which suggests a high potential
of anti-sense regulation. Our work integrates anti-sense transcripts into context-specific gene networks and proposes a differential analysis of those networks.

Biological materials

We use microarray data of RNA extracted from the apple fruit (Malus x domestica) thanks to the chip AryANE v1.0 containing 63011 predicted sense genes and 63011
complementary anti-sense sequences. We study the fruit ripening process described by two conditions: harvest (H) and 60 days after harvest (60DAH), and for each condition,
22 samples of apple fruit have been analyzed.

Methods Genes of interest

With a threshold of 1 log change between the two conditions,
Condition 1 gy we found 931 sense (S) and 694 anti-sense probes (AS)

| e differentially expressed, with among them, 200 genes (S U
Mot detection We start with expression data of sense and anti-sense AS) for which both sense and anti-sense fulfill the condition.
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genes in two stress-response conditions. From there, MDP0000241245 MDP0000277802
we propose five steps to analyse the role of anti-sense - - |
transcripts:
O ldentification of genes of interest: genes

log-intensities
log-intensities

v - - , (sense and anti-sense) differentially expressed. v o | |
Coexpression network Coexpression network . . _ H 60DAH H 60DAH
N . n 5 @ Functional analysis of genes of interest to com-
4’\4/{36 Functionl informations 2/T\4 ”\5 pute the revealed-by-AS terms. | |
v N g % &  ©Contextual construction of gene network for S .
| I the genes of interest. We construct a co-expression
Sense ontology P artclagy gene network for each condition from the expression Figure 2: Expression profile of two genes of interest.
Mocile detecton £ Modle detecton of the genes of interest.
T f O Module detection. |In each network, we look for
' RovealedbyAS forms ' highly correlated genes by grouping them in mod-
: ules thanks to a hierarchical clustering .
| l | d>/ © Network analysis, this work is in progress.
Module network analysis J
Figure 1: Diagram of the methods. Figure 3: Genes of interest distribution.
Functional analysis
- b Revealed-by-AS terms allow us to identify
wwwwwwwwwwww — 7 viological functions which could not have :
| been noticed by enrichment analysis with- e e
out anti-sense data. s
For the dataset described before, one of
the most significant revealed-by-AS terms
is the term "response to cold” (red ar- ;
row in Figure 5). Ripening clearly involves B
cold reaction since between the conditions %’Z% %
H and 60DAH, the apples are stored cold; el ==
yet this term is not observed if we only e R He
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ consider the differentially expressed sense | g
el ‘ - genes. Figure 6: Evolution of probes associated

with the term "response to cold”.

We define the evolution of a probe as the
| —- expression difference between the two conditions with respect to a threshold of
Figure 5: Revealed-by-AS terms. 1 log change. We observe that almost half of the probes associated with the

In order to study the impact of anti-sense transcription, we compare the ontological terms term "response to cold” have the same evolution pattern: the sense expression
significantly represented in the set S U AS of sense and anti-sense genes (Figure 4) with level is nearly constant between the two conditions whereas the anti-sense
the ontological terms significantly represented in the set S of sense genes. The difference expression level decreases (highlighted in Figure 6). This confirms that anti-
enables to define the revealed-by-AS terms (Figure 5). sense data provide valuable information to study this process.
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