
74 

Poster number : S3.14 
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Pinus pinaster Ait. (Maritime pine) is an important Mediterranean conifer subjected to recurrent 
drought periods, which according to climate change predictions will increase. Notwithstanding its 
relatively small geographical range, this species, which is found along a rainfall cline, is characterized 
by a significant genetic and adaptive diversity.Molecular processes involved in Maritime pine response 
to drought were analyzed targeting progeny individuals from an ad-hoc designed full-sib cross 
(Gal1056xOria6) that segregates for this trait.A collection of cDNA libraries for coding and non-coding 
RNAs (ncRNA) were constructed using as template RNAs extracted from different tissues (roots, 
stems, needles) from four genotypes (tolerant and sensitive) vegetatively propagated and subjected to 
drought. Twelve cDNA libraries were sequenced using GS FLX Titanium. A total of 2.416.362 reads 
from all libraries were cleaned using SeqTrimmNext and mapped separately against the P. pinaster 
reference ProCoGen transcriptome. Non mapped reads were de novo assembled obtaining 8.700 
transcripts that were integrated with the reference transcriptome. A total of 73.247 transcripts were 
compared with proteins from model plants, including conifers, using BlastX. Transcript annotation was 
performed using Blast2GO. Differentially expressed genes were identified in each tissue by 
comparison between control and drought stressed plants using Kal’s z-test. Genes showing p-value < 
0,005 were selected. Comparison between sensible and tolerant genotypes showed 439, 253 and 135 
genes overrepresented only in roots, stems and needles of tolerant genotypes, respectively.Twelve 
libraries of small ncRNA were also prepared and sequenced by Illumina. A total of 32.702.657 distinct 
reads were obtained and processed using a dedicated workflow for small ncRNA analysis 
(https://github.com/forestbiotech-lab/sRNA-workflow). After identification of conserved and putative 
novel miRNAs, and tasi-RNAs, gene expression analysis revealed that the roots and the needles were 
the tissues with the highest and lowest number of upregulated sRNAs, respectively, in both the 
sensitive and the tolerant genotypes. A few candidate miRNAs putatively involved in drought 
responses were highlighted as a result of this analysis.A set of differentially expressed genes and 
sRNAs were selected for further qRT-PCR studies.SNPs associated to selected candidate genes were 
identified in the transcriptome and mapped in the reference genetic map to search for association with 
previously identified QTL Additionally, modification of cytosine methylation during drought response 
was studied AcknowledgementsThis work was supported by the Spanish grant PINCOSEQ 
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Pinus pinaster Ait. (Maritime pine) is an important Mediterranean conifer subjected to recurrent drought periods, which according to climate change predictions will increase.
Notwithstanding its relatively small geographical range, this species, which is found along a rainfall cline, is characterized by a significant genetic and adaptive diversity.
The work is focused on the molecular processes involved in Maritime pine response to drought were analyzed targeting progeny individuals from an ad-hoc designed full-sib
cross (Gal1056xOria6) that segregates for this trait.

Materials and experimental design
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162 F1 segregating progeny
Experimental design

Multilevel GO-term distribution from most common Biological Processed
found in differential expressed transcripts exclusively identified in roots
(red/427), stems (green/248) and needles (blue/129). Transcript annotation
was performed using Blast2GO.

Twelve cDNA libraries for coding and non-coding RNAs (ncRNA) were constructed
using as template RNAs extracted from different tissues (roots, stems, needles) from
four genotypes (tolerant and sensitive) subjected to drought.
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Number of reads from 12 libraries mapped separately against Pinus taeda genome.

Number of sRNAs differentially expressed for each tissue in tolerant genotype.

Heatmap top 60 differentially expressed sRNA for each tissue
(roots, stems and needles). Novel - indicates that the
precursor was identified with mircat. Tasi - indicates that the
sRNA sequences was classified as a Trans-Acting sRNA. miR –
indicates that found homoly in mirBase database.

ONGOING
• Data integration
• Target analysis
• Identification of
regulatory networks
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