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Introduction: The forest sector has to cope with the progressive impact of the global climate change, increasing wood demand, and
sustainable biomass economy. The project focuses on maritime pine (Pinus pinaster Ait), the most advanced conifer model species for
genomic research in Europe and the most widely planted species in France, Spain and Portugal.

/ General aims \ / Candidate gene discovery and data-management \
- Application of the latest technologies towards the identification of key The catalog of maritime pine sequences and full-length cDNAs (FLcDNAs) has been
genes determining adaptive traits in conifers. extended and has been annotated at http:/www.scbi.uma.es/sustainpine/.
Statistics: The current version of the P. pinaster transcriptomics
- New knowledge for the European forest-based-sector that promotes the Sl PreDE a0 database (SustainPineDB v3.0) consists of 454 and lllumina
use of renewable resources in the context of global climate change. libraries that accounted for 5 551 763 reads that were pre-
Useful reads | 3877 472 pre d and hled
Recommendations for marker-based strategi intai h Hhiehss B0
- - gies to maintain the Out of these a total of 1000 FLcDNAs were selected
competitiveness of forest industries by improving biomass and wood Annotated 130944 | assigned to different functional categories:
productivity of conifer forests even under stress conditions. Full-length 17 815 Plant _growth, Nltro_gen/Carbon_ metabolism, Photo-
\\ / synthesis, Wood formation and Environmental Stress.
csia
- Large-scale expression analysis by qRT-PCR of selected _°
/ Promoter and ORF functional study \ candidate genes was performed using ten maritime pine 3°| 1
provenances (Tamr: Tamrabta; Leir: Leiria; St.Jean: St.Jeande :*
Promoter functional analysis & interaction 59 available constructs from 36 CG Monts; Oria; Alto: Alto la Llama; Aren: Arenas de San Pedro; jﬁ*
with transcription factors D12 = 50 constructs (118% achieved) Coca; Olva; Pine: Pineta; Pleu: Pleucadec). The figure shows ::
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feolation ———————> gusraporter Sedip CAD oAb 82 s . - Validation of CGs by a forestry company using pine microarray has shown that 36 genes
borae® | borsaes® e 2 \Facooat Too 2 are differentially expressed in individuals with superior stem growth and sugests a
Prooplast  Translent ; MYBS  MYBS ASNT  ASN1 carbon flux from photosynthesis to lignin.
clectroporation  expression Gel "'1'"::;“7’ LM LM ASPG  ASPG
Tesie l b abe Goc NoD  Nop LTI LPTi - More than fifty CGs have been identified and so far the precise distribution of 30
onticatio ofsssonta ol ntorebon boweon uygg MWW ARSN AR AP2  AP2  LEC &ranscripts in different cell-types has been analyzed by in situ hybridization. /
Ppromoter regulatory regions TFs and CG regulatory region MYB1  MYB1  AMP1 DH2 (gfp) wox2
V706 promc!eors:GASSla, GS1b, PAL, XETG  vRegulation of GS1b, PAL & AAT Over. RNAi  Over. RNAi Over. RNAi  Over. RNAi / \
DOF5, ASN1, AAT by MYB8 - — - . . . .
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g P 9 D16 = data availabll)e for 10 3;'35..3.5 Re-sequenced CGs (in vitro SNPs) / SNP markers for dense mapping by high throughput
i . sequencing mapping populations (GS FLX SNPs) / SNPs screened from ESTs (in silico SNPs)
rey Overexpression RNAI
|
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D13 = Transformed tissues PCRs ines 24montivoid pants 24-monthold plants (600 trees in total) & segregation analysis
(7% schived, 55% 1) Cony rumber Ve Vow Ve
- 323 PCR lines ryopreserved Camprassion Vom  VYemY ¥V Highly-dense genetic maps mainly based on SNPs:
D142 Somati plants n greenouse (TR e 1,215 SNPs (881 genes) in 12 LGs (linkage groups) for the F2 — 1,660 cM
O S constructs. Blochemistry v L, 2,264 SNPs (1,473 genes) in 12 9 & 12 ¢ LGs for the F1 — 1,500 cM
(14% achieved, 74% Lp.) (Prot. actvtylcontent) A NRA . 1,624 SNPs (1,020 genes) in 16 9 & 13 J LGs for F1 Coca14 x Coca15 — 1,132 cM
18 nial plan henotying i sy v oua v oun 1,639 SNPs (1,245 genes) in 17 & 16 ¢ LGs (13 LGs integrated ¢ & ¢ maps) for
(17% achieved, 86% i) “ Proteomics. v, " " F1 Gal1056 x Oriaé — 1,545 cM
D-PAGE/DIGE, MS) INRA Py tors fi |ati . . .
£ : r%%\e,zlrizrgs pr;rgsp;ﬁ::tgns Software development for map merging (Lpmerge available in R)
= Regulation of key genes involved in the phenylalanine pathway by MYB transcription factors has natural distribution
been described (submitted to Plant J. by Craven-Bartle et al.). So far, more than 300 transgenic lines NIA progenitors Construction of a composite map by merging 7 individual maps
were obtained and cryopreserved. Plantlet regeneration is ongoing. Molecular phenotyping of both, iINRA progenitors (ongoing)
newly generated lines and previously produced plants started for 14 gene constructs including c ti . ith link f oth if
Q;u'r ics and/or pr ics of upregulated GS1a and y d lated CAD. / \\ omparative mapping with linkage maps of other coniters /
/ Natural variation \ / Forward genetics: Association between trait variation and SNPs \
For analysis of natural variability a total of about 50,000 nucleotides were analysed by Sanger
sequencing in order to create reference sequences of 50 selected CGs on the genomic level. SNP « Pedigree-based analysis: 500 12 year-old trees (F2 inbred pedigree)

detection within the population samples was performed using the llluminia NGS platform. For each

sample equimolar amounts of all amplicons were pooled and after a sonication step the library was . . . .

prepared according to the lllumina protocol. After a paired-end sequencing run the data were - Phenotyping: height growth, radial growth and wood density over 10 years,

analysed by aligning the generated sequences to the reference sequences (see Figure below). water-use efficiency, cavitation resistance

- Genotyping: Goldengate & Mass array technologies

- Linkage map: 248 SNPs in 12 linkage groups spanning 1,754cM

- Major QTLs detected for all traits analyzed (e.q. 2 major QTL for WUE accounting for 69% of the variation)
and for the first time insights into the dynamic of the genetic architecture of
secondary growth

« Population-based analysis: 192 (G0) and 600 (G1) trees of the first and second
breeding populations, respectively

- Phenotyping: BLUPs estimated for height and radial growth, wood density,

Alignment and coverage of sequences generated by an lllumina run of one population sample to the water-use efﬁciency based on progeny testing
reference sequence of Laccase. R
o So far. dependi the target derate to high haplotvpe diversit tound and - Genotyping : 2,600 SNPs (1,600 SNPs mapped)
0 Tar, depending on the target gene a moderate to hig aplotype diversity was found and as B : A . : PIT
expected the nucleotide diversity was higher in non-coding than in coding regions and also higher > Ana!ys.ls of genet,'c structure an,d short/long dlstancg I|nl.<age dl_segumbnum_
for synonymous than for ynony sites. -> Statistical analysis under two different modes (ongoing): association mapping

(SNP by SNP) and genomic prediction

\ See also Poster PLANT KBBE no. C06 / \\ /




