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Assembly Preprocessing

Trimmomatic [START_REF] Bolger | Trimmomatic: A flexible trimmer for Illumina Sequence Data[END_REF] : adapter removing, quality trimming and filtering % of paired reads surviving vary from 89% to 93%, with no notable difference between the samples: 1.7Md pair reads pass the cleaning

In silico reads normalization

Trinity [START_REF] Grabherr | Full-length transcriptome assembly from RNA-Seq data without a reference genome[END_REF] : normalization by set then global normalization • %selection by read set vary from 16% to 26% (360M pair reads in total), e.g. reads selected after normalization in summer samples > spring samples  summer samples display higher transcriptomic diversity • 86M paired reads after final step of global normalization comparison of different assembly metrics. Reads were assembled in FR orientation, K-mer was set or estimated at 25. BinPacker was used by activating option -d. HiSta2 [START_REF] Sirén | Indexing graphs for path queries with applications in genome research[END_REF] and Samtools [START_REF] Li | Genome Project Data Processing Subgroup (2009) The Sequence alignment/map (SAM) format and SAMtools[END_REF] were used in upstream for Trinity genome-guided de novo assembly. 155986 sequences in Trinity genome-guided assembly possesses the TPM value superior to 1 cross all the samples.

De novo assemblies

• Trinity de novo should have generated more than 124070 sequences • BinPacker generated longer sequences and assembled more residues than the other assembler tested • Trinity genome-guided using genome from close species Q. robur assembled an higher number of transcripts than other assemblers

Pseudo-mapping reads back to the assemblies Figure 1 | Comparison of pseudoalignment rate between different assemblies. Kallisto [START_REF] Bray | Near-optimal probabilistic RNA-seq quantification[END_REF] analysis with FR strand-specific paired-end pseudoalignment option. We also mapped reads back to a public reference transcriptome, but the pseudo-mapping rate was just around 40%. Trinity genome-guided de novo assembly displays the best pseudoalignment rate compare to the other de novo assemblers for the diploidic species assembly.

Trinity genome-guided de novo assembly evaluation

Contig Ex90N50 Statistic : Ex90N50 is 1544bp and corresponds to 34572 transcripts BUSCO [START_REF] Simão | BUSCO: assessing genome assembly and annotation completeness with single-copy orthologs[END_REF] : C:87 The thresholds of statistical tests were fixed at Padj<1e -3 and log 2 FC≥2. 5724 and 4153 DEG were detected by DESeq2 [START_REF] Love | Moderated estimation of fold change and dispersion for RNA-seq data with DESeq2[END_REF] and edgeR [START_REF] Robinson | edgeR: a Bioconductor package for differential expression analysis of digital gene expression data[END_REF] respectively (detail shown in black and grey). Abbreviations of the conditions: e and p for summer and spring, C and E for control and water stress. Vennerable [START_REF] Swinton | Venn diagrams in R with the Vennerable package[END_REF] .

Differential analysis

Genetic expression in response to the aridification varies with the season, according to edgeR results, 4 transcripts from 42 were expressed independently to the season. 

Plasticity of photosynthetic machinery: light reactions

Conclusion and Perspective

This project has identified genetic, biochemical, chemical and physiological markers of plant adaptation to climate change in a cross-cutting approach. It has been carried out around several disciplinary fields: Genomics, Biochemistry, Ecophysiology, Chemistry, Bioinformatics and Modeling, opening perspectives for more ambitious projects. The water deficit significantly activates the galactose metabolism pathway 

Enrichment of the metabolic pathway

Targeted Metabolomics: Differential Analysis

  summer -spring) x 2 treatments (water stress -control) x 10 trees Sequencing Illumina Next-Seq 500: 150 bp paired-end x 40 libraries (≈50M reads/sample)
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 2 Figure 2 | Venn diagram of edgeR results. Venn diagram were realized with R packagesVennerable[START_REF] Swinton | Venn diagrams in R with the Vennerable package[END_REF] .
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 53 Figure 3 | Enrichment analysis based on GO functional categories for transcripts that were significantly at p-value<0.01 (a) up-regulated and (b) down-regulated in response to Q. pubescens drought treatment during summer.
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 4 Figure 4 | Chlorophyll fluorescence parameter measurements during summer: Kinetics of Photosystem II quantum yield (a), photochemical quenching (b) and Non-photochemical quenching coefficients (c).
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 7 Figure 7 | Metabolite markers pathway enrichment analysis and pathway impact values from the pathway topology analysis.
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Table 2 | Differentially expressed genes (DEG) in response to the aridification.
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Table 3 |

 3 Metabolite markers in response to drought throughout the seasons: Exclusion (E)versus Control (C) and spring versus summer.

Pyroglutamic acid identified as a metabolic marker of drought. Sugars as Xylulose and Sorbitol are seasonal metabolite markers