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Transgenic forest trees: time to harvest?  
Forest trees comprise 82% of the continental biomass and the forest ecosystems hold more than 

50% of the terrestrial biodiversity. Forests have a prominent role in the global economy and 

ecology, and represent a cultural and patrimonial heritage. It is expected that world population will 

reach 9 billion persons by 2050 and the demand for food, wood and wood products and energy will 

increase dramatically, with the consequent competition for land and water use. Highly productive 

and low input forest tree plantations are excellent alternatives to circumvent the demand for wood 

mostly meet by the exploitation of natural forests. Despite the global importance of wood forests, 

wood tree domestication is still in its infancy, being time-consuming and expensive, in particular for 

complex multigenic traits, such as wood quality. 

Genetic engineering (GE) has the potential to avoid the difficulties associated with classical breeding 

such as the time required for inter- and intra-species gene transfer, and to facilitate the introduction 

of economically important genes into elite genotypes (Trontin et al, 2007). GE is also considered a 

useful tool to demonstrate direct links between candidate genes functions and phenotype (Busov et 

al, 2005). These characteristic are particularly important when dealing with the long life cycle 

woody trees. 

Since the development of the Agrobacterium-mediated method for poplar transformation, twenty 

five years ago (Parsons et al. 1986, Filleti et al, 1987), several efficient transformation methods have 

been developed for commercial important forest tree genus such as Pinus and Eucalyptus (Trontin 

et al, 2007; Girijashankar, 2011). 

The second edition of “Forest Genomics Meeting” (FGM) is the occasion to discuss the state of art on 

Forest Genetically Modified Trees (GMT), including the progress achieved during the last 25 years, 

the analysis of biosafety issues (experimental fields and regulation) and public perception and 

acceptance of GMT. The 2nd FGM is organized in the frame of the FCT funded projects microEGo and 

P-KBBE TREEFORJOULES and  COST Action FP0905, in collaboration with Instituto de Investigação 

Científica Tropical (IICT), Instituto de Biologia Experimental e Tecnológica (IBET), Instituto de 

Tecnolgia Química e Biológica (ITQB),  Instituto de Investigação Agrária e Veterinária (INIAV), 

Laboratoire de Recherche en Sciences Végétales (LRSV), and Centro de Informação Biotecnologia 

(CIB). 

References: 
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Program of the 2nd Genomic Forest Meeting 
Time Presentation Titles Speaker Institution Country 
8:30-9:00 Participants Registration 
9.00 – 9:30 Opening session 

Part I - Chair: Carolina Varela (INIAV) 

9:30-10:10 “Long-term genome stability of transgenic forest trees” Mathias Fladung 
COSTAction 
FP0905; vTI  

Germany 

10:10-10:30 “Genetic transformation of Chestnut tree” Rita Costa  INIAV Portugal 
10:30-
10:45 

Flash-talks 

  
Somatic embryogenesis from adult trees of cork oak 
(Quercus suber): induction and antibiotic sensibility 
assays 

Tiago Capote 
CEBAL, 
CICECO, 
CBBA-ISA  

Portugal 

  
Hybrid poplar constitutively expressing CsRAV1 
develops sylleptic branching 

Alicia Moreno-
Cortés 

UPM/INIA Spain 

10:50-
11:20 

Break+Poster session 

Part II - Chair: Susana Araújo (IICT) 

11:20-12:00 
Genetic transformation of actinorhizal trees in the 
family Casuarinaceae 

Claudine Franche IRD France 

12:00-12:20 
Regeneration tools in the genus Eucalyptus: A chance 
for transformation 

Lucinda Neves IBET Portugal 

10:30-
10:45 

Flash-talks 

  
Flavonoids play a critical role during the symbiotic 
process between the tropical tree Casuarina glauca and 
Frankia 

Didier Bogusz IRD France 

  
Secondary cell wall regulation in Eucalyptus: 
characterization of R2R3-MYB genes preferentially 
expressed in xylem and cambium 

Anna Plasencia LSRV France 

12:20-12:30 Annoucements +Group photography  
12.30 -
14:00 

Lunch  

Part III - Chair: Isabel Allona (UPM) 
14:00-14:40 Genetic Transformation of Poplar Jean-Charles Leplé INRA France 

14:40-15:20 
Transgenic pines : currently no way outside being used 
as tools for functional genomics 

Luc Hargvent  FCBA France 

15:20-16:00 
Biosafety assessments of genetically modified 
Eucalypts in Brazil 

Giancarlo Pasquali UFEGS Brazil 

16:00-16:30 Break+Poster session       
Part IV - Chair: Jorge Paiva (IICT/IBET) 

16:30-17:10 
COST Action FP0905: Biosafety of forest transgenic 
trees 

Cristina Vettori 
COSTAction 
FP0905; IGV-
UOS FI, CNR 

Italy 

 17:10-18-
10 

General Discussion and Conclusion 
  

Jacqueline Grima-
Pettenati 

LRSV 
(UPS/CNRS) 

France 

  Pedro Fevereiro Cib/ITQB Portugal 
18.10 -
18:30 

Closing Session 
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Mathias FLADUNG 

Email mfladung@uni-hamburg.de or matthias.fladung@vti.bund.de 

Born 24th May 1958 at Erfurt, Germany 

Current Position: Research Director and Professor, Deputy Head of Institute for Forest Genetics, 

Johann Heinrich von Thuenen Institute (vTI), Institute for Forest Genetics, Sieker Landstr. 2, D-

22927, Grosshansdorf, Germany – Tel +49 4102 696107 / Fax +49 4102 696200. 

Dr. Matthias Fladung, PhD (MF) has over 24 years experience in plant physiology, including 21 

years in molecular genetics and gene transfer methods. He has now also 17 years experience in 

forest genetics. He is or was PI in more than 15 national and international projects, coordinator in 1 

national project, including “Construction and application of a multifunctional and saturated genetic 

map for forest species (UHD map)” EU QLRT-1999-01159 (2000-2004), “EVOLTREE (EVOLution of 

TREEs as drivers of terrestrial biodiversity)”, EU NoE 016322 (2006-2010). MF was responsible for 

two field trials with genetically modified trees in Germany. 

His publication list contains more than 50 reviewed publications in scientific journals and editions 

of two books. Outstanding papers have been published in Nature, Trends in Plant Science, and Plant 

Journal. MF has supervised 4 PhD theses and 3 Ms theses excluding several co-supervisions. 

He is member of the Editorial Board of Landbauforschung vTI  Agriculture and Forestry Research, 

member of IUFRO-Task-Force “GMO of trees”, German society for plant breeding (since 1990), 

information panel “gene technology” of the Bundesverband der Pflanzenzüchter (since 1999), 

Wissenschaftlerkreis Grüne Gentechnik (since 2000). MF acts as referee for Plant Journal, New 

Phytologist, FEBS-Letters, Plant Science, Biotechniques, Theoretical and Applied Genetics, Journal of 

Plant Physiology, Plant Cell Reports, Molecular Breeding and many others. He is member of the 

scientific committee of the 2011 IUFRO meeting in Brazil.  

Mathias Fladung is vice-chair of the COST Action FP0905. 
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Rita Lourenço COSTA 

Dr. Rita Lourenço Costa, PhD is senior researcher at INIAV – Instituto Nacional de Investigação 

Agrária e Veterinária, Head of Molecular Biology Lab of Forest Unit. She has a PhD in Plant 

Biotechnology and she is graduated in Forestry. Her research interests are related with molecular 

biology and genomics of woody species, namely Castanea sativa Mill., Quercus suber L. Pinus Pinea L 

and Pinus pinaster Ait. The work she’s been doing has been focused on the use of molecular markers 

to assess the genetic structure of populations of chestnut and pine, as well as the use of genomic 

tools for understanding the genetics of various aspects underlying the quality of wood in pine, 

quality and production of cork, and resistance to pests and diseases on chestnut and pine. She has 

several participations and coordination of national and international projects. Currently she is 

Principal Investigator of the project funded by FCT: PTDC / AGR-CFL -101707/2008 

"Understanding disease resistance to Phytophthora cinnamomi in Castanea sp developed under a 

consortium with three research Portuguese institutions: BIOFIG - FFCUL, ESAC and UTAD with the 

scientific consultancy of C. Dana Nelson, Principal Investigator of USDA Forest Service - United 

States. She is also involved in the international project REPHRAME from the 7th Framework 

Program: "Analysis of the potential of the pine wood nematode (Bursaphelenchus xylophilus) to 

spread, survive and cause pine wilt in European coniferous forest in support of EU plant health 

policy”. http://pt.linkedin.com/pub/rita-costa/2a/801/216. 
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Claudine FRANCHE 

POSITION: Dr. Claudine Franche, PhD is Group leader of the Rhizogenesis team, Member of the High Council 
of Biotechnology ; Directrice de Recherche (DR1/HDR), Rhizogenèse, UMR DIADE (IRD-UM2), IRD (Institut de 
Recherche pour le Développement), 911 avenue Agropolis, BP 6450, 34394 Montpellier cedex 5, France, Tel: 
33 – 4 67 41 62 60; e-mail: claudine.franche@ird.fr 
 
Main field: Molecular study of the nitrogen-fixing actinorhizal symbiosis between the tropical tree Casuarina 
glauca and the actinomycete Frankia. 
Current research interest: The major research interest of the team is to understand the molecular processes 
that lead to the adaptation of the plant root system to poor and degraded soils deprived of mineral elements. 
Our studies are conducted on Casuarina glauca, a remarkable tropical tree growing in arid and semi-arid 
areas. Casuarina has the ability to develop nitrogen fixing nodules following the interaction with Frankia. Our 
goal is to characterize the plant genes and signal molecules involved in the molecular dialogue plant-
actinomycete, with an emphasis on early stages of interaction. This work is conducted in the context of a 
comparative evolutionary analysis with other root endosymbioses, and aims to understand how some plants 
of the Rosid I clade acquired, 70 millions years ago, the ability to form nitrogen fixing root nodules. 
Collaborations 
France : CNRS (Toulouse), University Lyon 1, LSTM (Montpellier), LIPM Toulouse 
Europe : Centro de Investigaçao das Ferrugens do Cafeeiro (Portugal), University of Stockholm (Sweden)  
Africa : University of Constantine (Algeria), University Mohammed V (Morocco), University Cheik Anta Diop 

(Senegal), University of Ismailia (Egypt) 
Latin America : University of Quilmes (Argentina), Federal University of Parana (Brazil) 
Asia : Research Institute of Tropical Forestry (China), Indian Council of Forest Genetics and Tree Breeding 

(India), Forest Science Institute (Vietnam) 
 
PUBLICATIONS IN THE PAST FIVE YEARS  
Imanishi, L., Vayssières, A., Franche, C., Bogusz, D.,  Wall, L. and Svistoonoff, S. (2011). Transformed Hairy Roots of 

Discaria trinervis: A valuable tool for studying actinorhizal symbiosis in the context of intercellular infection. Mol. 
Plant-Microbe Interact., 24: 1317-1324. (IF : 4.4) 

Diagne, N., Escoute, J., Lartaud, M., Verdeil, J.L., Franche, C., Kane, A., Bogusz, D., Diouf, D., Duponnois, R., and 
Svistoonoff, S. (2011). Uvitex2B: A rapid and efficient method for staining arbuscular mycorrhizal fungi. 
Mycorrhiza, 21: 315-321. 

Svistoonoff, S., Sy, M-O., Diagne, N., Barker, D., Bogusz, D., and Franche, C. (2010). Infection-specific activation of the 
Medicago 1 truncatula Enod11 early nodulin gene during actinorhizal root nodulation. Mol. Plant-Microbe Interact., 
23: 740-747.  

Bonaldi, K., Gherbi, H., Franche, C., Bastien, G., Fardoux, J., Barker, D., Giraud, E., and Cartieaux, F. (2010). The Nod 
Factor–Independent Symbiotic Signaling Pathway: Development of Agrobacterium rhizogenes–Mediated 
Transformation for the Legume Aeschynomene indica. Mol. Plant-Microbe Interact., 23 (12) : 1537–1544. 

Svistoonoff, S., Gherbi, H., Nambiar-Veetil, M., Zhong, C., Michalak, Z., Laplaze, L., Vaissayre, V., Auguy, F., Hocher, V., 
Doumas, P., Bonneau, J., Bogusz, D., and Franche, C. (2010). Contribution of transgenic Casuarinaceae to our 
knowledge of the actinorhizal symbioses. Symbiosis 1: 3-11.  

Zhong, C., Zhang, Y ., Chen, Y., Jiang, Q., Chen, Z., Liang, J., Pinyopusarerk, K., Franche, C. and Bogusz, D. (2010). 
Casuarina research in China. Symbiosis 1: 107-114. 

Franche, C., Lindström, K., and Elmerich, C. (2009). Nitrogen-fixing bacteria associated with leguminous and non-
leguminous plants. Plant Soil 321: 35-59.  

Huang, G.H., Zhong, C., Su, X.H., Zhang, Y., Pinyopusarek, K., Franche, C., and Bogusz, D. (2008). Genetic varaition and 
structure of native and introduced Casuarina equisetifolia (L. Johnson) provenances. Silvae Genetica, 58: 79-85.  

Gherbi, H., Nambiar-Veetil, M., Zhong, C., Félix, J., Autran, D., Girardin, R., Vaissayre, V., Auguy, F., Bogusz, D. and 
Franche, C. (2008). Molecular Plant-Microbe Interact. 21: 518-524. 

Gherbi, H., Markmann, K., Svistoonoff, S., Estevan, J., Autran, D., Giczey, G., Auguy, F., Péret, B., Laplaze, L., Franche, 
C., Parniske, M., and Bogusz, D. (2008). SymRK defines a common genetic basis for plant root endosymbioses 
with AM fungi, rhizobia and Frankia bacteria. Proc. Natl. Acad. Sci. USA. 105: 4928–4932. 

Other 
 60 publications in WOS  46 conferences as invited speaker 
 3 books and 34 book chapters  170 communications and posters 

mailto:claudine.franche@ird.fr
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Lucinda  NEVES 

Dr. Lucinda Neves, PhD has a Plant Applied Biology degree from the Faculty of Sciences 

from the University of Lisbon (1989), M.Sc in Plant and Microbial production at the 

Wageningen University in Holland and a PhD in Plant Biotechnology from the Faculty of 

Sciences from the University of Lisbon (2000). She worked in legume nodulation from 1992 

to 1993 with the team of Ton Bisseling at the Wageningen Agricultural University and in 

Medicago truncatula transformation from 1993 to 1999 in Oeiras with the team of Pedro 

Fevereiro at ITQB. From 1999 to June 2012 she worked for the pulp company StoraEnso 

(1999-2006), for Silvicaima (2006-2010) and Altri Florestal (2010-2012), being 

responsible for plant breeding and development of improved plant material in Eucalyptus 

globulus. She participated in several plant production projects from micropropagation 

(organogenesis and embryogenesis) to propagation through cuttings and minicuttings of E. 

globulus as well as in projects aiming to the early selection of genotypes for wood quality 

and tolerance to abiotic stress. 
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Jean-Charles LEPLE 

Date of birth: August, 03rd, 1964 

, France, 1993). 

Present Employment: Unit -  

Research Projects:  

Dr. - , PhD is involved in genomic studies on wood formation in poplar, 

and more specifically on tension wood, formed in response to a mechanical stress. In the 

past, he has participated to several collaborative projects focused on genetic engineering on 

poplar for insect tolerance and lignin metabolism modifications. He has more than 15 years 

of expertise in genetic transformation of poplar species. In 1992 he published an efficient 

transformation procedure for a poplar clone (INRA 717-1-B4) largely used all over the 

world (123 citations from Web of Science). He recently developed improvements to speed 

up the screening of transgenic wood zone on poplar. He has over 10 years of experience in 

the management of field trials of transgenic poplars. He has been co-supervisor of 3 PhD 

thesis and 10 Master degrees. 

More than 40 publications in SCI-indexed journals. (see MyResearchID: 

http://www.researcherid.com/rid/H-4210-2012) 

 

  

http://www.researcherid.com/rid/H-4210-2012
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Luc HARGVENT 

Dr. Luc Harvengt- PhD in Agricultural Science (1996) with a thesis on gene 

promoter functionnal study using transgenesis , more than 15 years of research experience 

in forest tree biotechnology, principal investigator for 10 years; participant  and work-

package coordinator) in several EC-funded research projects, working at FCBA which is a 

400 staff private research institute dedicated to forest, from breeding to end products. 

FCBA breeding programs run on Douglas fir, poplar, maritime pine and frost resistant 

Eucalyptus 
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Giancarlo PASQUALI 

Prof. Giancarlo Pasquali, PhD (1/10/1966) has a degree in Pharmacy and Biotechnology 

Specialization (1988) by the Center for Biotechnology (CBiot) Federal University of Rio 

Grande do Sul (UFRGS). He has a Ph.D. in Plant Molecular Biology (1994) from the 

University of Leiden, Netherlands. He is an Associate Professor (Professor Associado III) in 

the Department of Molecular Biology and Biotechnology, Institute of Biosciences and Head 

of Research Group CBiot / UFRGS since 1996. Works in the area of biochemistry, with 

emphasis on Plant Molecular Biology, on the following subjects: Eucalyptus, structural and 

functional genomics, regulation of gene expression, genetic transformation, transgenic 

plants and biosafety. He is supervisor of masters and doctoral programs at PPG Cellular and 

Molecular Biology of CBiot / UFRGS. From January 2006 to December 2009 he was a 

member of the National Biosafety Technical Commission of the Brazilian Ministry of Science 

and Technology. 
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Cristina VETTORI 

Dr. Cristina Vettori, PhD 

Researcher 
NATIONAL RESEARCH COUNCIL 
Plant Genetics Institute, Division of Florence 
Polo Scientifico CNR, Via Madonna del Piano 10 
50019 Sesto Fiorentino (FI), Italia 
Phone: +39 055 5225728; Fax: +39 055 5225729 
E-mail: cristina.vettori@cnr.it; cristina.vettori@igv.cnr.it 
 
Short Bio 

Cristina Vettori, in May 1998 get the PhD in "Crop and Forest Genetics" at the University of 

Florence (Italy) in relation to Microbial Ecology and Genetics, and in particular it regarded: 

(1) the study of gene transfer between bacteria in soil by Transformation and Transduction; 

(2) the type of interaction between soil particles (i.e., clays and humic acids) and genetic 

material (DNA and Virus). From June 1998 to 26 December 2001 post doc fellow at the 

IMGPF-CNR to study the geographic variability in beech populations and then genetic 

variability and gene flow in beech forest getting expertise in genetic variability, and 

phylogeography in forest tree species by using molecular biology methods such as 

PCR/RFLP and Microsatellite. 

From 27 December 2001 is researcher at the at the Plant Genetics Institute (IGV) of CNR 

(Italy) carrying out research in forest genetics with particular interest in phylogeography 

and phylogenesis of  Fagaceae (Fagus, Quercus, and Castanea spp.) and in ancient DNA 

analysis by molecular biology methods (PCR, sequencing, real time PCR). She has 

participated to several EU projects, and from 2001 to 2003 was coordinator of the Project 

“Genetic pollution in agro-forest ecosystems resulting from release of exogenous 

microorganism: binding of DNA on humic acids " (CNR-Agenzia 2000). Recently is 

Coordinator of LIFE08 NAT/IT/000342 (Development of a quick monitoring index as a tool 

to assess environmental impacts of transgenic crops) and Chair of the COST Action FP0905 

(Biosafety of forest transgenic trees: improving the scientific basis for safe tree 

development and implementation of EU policy directives). 

 

mailto:cristina.vettori@igv.cnr.it
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Jacqueline GRIMA-PETTENATI 

Dr.Jacqueline Grima-Pettenati, PhD is a Research Director CNRS (DR2) and group leader 

of the “Eucalyptus Functional Genomics” team at LRSV (Laboratoire de Recherches en 

Sciences Végétales) CNRS/Université Toulouse III, Pôle de Biotechnologie Végétales, 4 

chemin de Borde Rouge, BP 42617 Auzeville, 31 326 Castanet Tolosan, France, Tel 33 5 34 

32 38 13/Fax 33 5 34 32 38 02, Mail grima@lrsv.ups-tlse.fr Web site: http://www.lrsv.ups-

tlse.fr/?-Genomique-fonctionnelle-de-l- 

RESEARCH INTERESTS 

Jacqueline Grima-Pettenati was involved in pioneer work in lignin biosynthesis both in 

woody species (Eucalyptus, poplar) and model plants (Arabidopsis, Tobacco). She was 

involved in two early European projects aimed at modifying lignin profiles by genetic 

engineering. Her work contributed to breakthroughs in this area opening new perspectives 

for industrial applications, mainly for the pulp and paper industry s’ sector.  The current 

research of her team is to get a better understanding of the genetic control of wood 

formation and quality mainly in Eucalyptus. Functional genomic approaches are being 

developed to identify and characterise major players involved in wood formation with a 

particular emphasis on transcriptional and post-transcriptional regulators.The team has 

functionally characterized master  transcription switches regulating thesecondary cell wall 

formation both in Eucalyptus and in conifers. The team is among theleaders in Eucalyptus 

genomics. It implemented the first public database for Eucalyptussequences “EUCAWOOD”, 

was part of the International consortium EUCAGEN whofostered the sequencing of the 

Eucalyptus grandis genome by the DOE (sequencepublicly released in 2011) and is actively 

participating to the annotation of the genome.Jacqueline Grima-Pettenati coordinated one 

ERA-PG project “Eucanet” focused onEucalyptus wood quality (8 partners from 3 countries) 

and is presently coordinating thePlant KBBE-TREE FOR JOULES project (13 partners from 4 

countries). The aim of thisproject is to improve Eucalyptus and poplar wood properties for 

bioenergy. Her team is also participating in the FCT microEGo project 

  

mailto:grima@lrsv.ups-tlse.fr
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Pedro FEVEREIRO 

Prof. Pedro Fevereiro, PhD is Assistant Professor at Department of Plant Biology, 
Faculdade de Ciências, Universidade de Lisboa, Portugal; Head of Laboratory, Plant Cell 
Biotechnology Group - ITQB - Instituto de Tecnologia Química e Biológica, Universidade 
Nova de Lisboa and Senior Researcher, Plant Biotechnology Program - Instituto de Biologia 
Experimental e Tecnológica (IBET).  

Address: Instituto de Tecnologia Química e Biológica, Universidade Nova de Lisboa 
Apartado 127, 2781-901 Oeiras – PORTUGAL,  

Tel: (351) 214 469 447  Fax: (351) 214 411 277 

Email psalema@itqb.unl.pt 
 

Other appointments 

President of the Centre for Biotechnology Information / CiB - Centro de Informação de 
Biotecnologia 

Former first President “Ordem dos Biólogos” Ordem dos Biólogos" 

Former President of the "Colégio de Biotecnologia" of the "Ordem dos Biólogos" 

Former member ("3º mandato") of the National Council of Ethics for the Life 
Sciences / Conselho Nacional de Ética para as Ciências da Vida 

Research interests 

Plant biotechnology; Plant genetic engineering; Plant genomics and proteomics 

Plant molecular diversity and genetics; Purification and characterization of plant 
enzymes 

 

Publications:  

Please consult: http://www.itqb.unl.pt/~BCV/pedro.htm 

 

  

http://www.cibpt.org/
http://www.cibpt.org/
http://www.ordembiologos.pt/
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Long-term transgene and genomic stability of transgenic forest trees 
 

Matthias Fladung 

Johann Heinrich von Thuenen Institute (vTI), Institute of Forest Genetics, Sieker Landstrasse 2, D-22927 Grosshansdorf, 
Germany 
matthias.fladung@vti.bund.de  
 

The stable expression of foreign genes over the whole life span of transgenic plants may be one of 

the difficult steps following transformation experiments. For long-lived forest trees this subject is of 

particular relevance. Following the transformation process, the prerequisites of stable expression of 

the foreign genes are: (i) the correct physical integration of the T-DNA into the host genome, and (ii) 

no inactivation of the transgene due to transcriptional/post-transcriptional silencing or loss of the 

foreign genes.  

For transgenic forest tree species, still only little information is available so far on long-term 

transgene and genomic stability. First, independent transgenic lines directly obtained after 

transformation have to be screened in respect to repeat formation, genomic localization of T-DNA 

and/or genome rearrangement events. Presence of multiple integrated T-DNA copies organized as 

direct or inverted repeats as well as position effects could favor methylation of the transgene(s) 

leading to inactivation or variable expression. Thus, integration of a single T-DNA copy in a non-

coding genomic region is desired and will increase the probability of stable transgene expression 

over time.  

However, single or complex T-DNA integration could also lead to host genome-wide 

rearrangements influencing transgene expression immediately after transformation or after many 

years of vegetative/generative growth. Thus, not only the structures of the T-DNA insertion locus 

but also possible genome-wide changes following T-DNA integration have to be investigated. 

Various independent transformed 35S::rolC and rbcS::rolC transgenic hybrid aspen lines (P. tremula 

L. x P. tremuloides Michx.) harboring one to three copies of the transgene were investigated in 

respect to stable rolC expression and T-DNA structure. Those transgenic lines carrying T-DNA 

repeats reveal transgene methylation and variable rolC expression. 

For studies on long-term transgene expression, six independent rolC-transgenic lines produced in 

and grown since 1993 under in vitro conditions, and 26 plants belonging to eight independent rolC-

transgenic lines transferred to greenhouse between 1994 and 2004 are still available up to date. 

PCR experiments confirmed presence of the rolC gene in both, the 19 years old tissue cultures and 

all greenhouse cultured plants. Expression of the rolC transgene in the 19 years old tissue cultures 

as well as in all greenhouse cultured plants investigated is revealed both by displaying the rolC-

phenotype as well as in northern blot experiments.  

In summary, a high long-term expression stability of the transgene as well minor genomic changes 

following T-DNA integration could be detected. 
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Transformation of Chestnut Tree 
 
Rita Lourenço Costa 
Senior Researcher at INIAV – Instituto Nacional de Investigação Agrária e Veterinária. Avª Da República, Quinta Do 
Marquês. 2780-159 Oeiras – Portugal. 

 
 
The genetic transformation of woody plants was initiated with the development of the 
Agrobacterium-mediated method for poplar transformation, twenty-five years ago (Parsons et al. 
1986, Fillati et al, 1987). Since then the research and development of transformation protocols have 
been considered an approach for enhancing traditional tree breeding technologies. 
During the past 100 years, both European and American chestnut species have suffered severely 
from root rot, known as ink disease, caused by the oomycetes Phytophthora cinnamomi and P. 
cambivora. In the beginning of the XX century, the disease called chestnut blight, caused by the 
fungus Cryphonectria parasitica, almost completely destroyed the American chestnut. The disease 
was detected in Europe in 1938, although it has been less destructive than in North America. The 
lower level of disease losses may result from the probable greater blight resistance of European 
chestnut and the apparent widespread occurrence in Italy and neighbouring areas of 
cytoplasmically hypovirulent C. parasitica strains. 
The first report of successful Agrobacterium-mediated transformation in the Castanea genus was 
published in 1998 by Seabra and Pais, as an attempt to use the transgenic approach for the 
improvement of resistance to biotic stresses in this species. This work was followed by a report of 
the transformation of European chestnut somatic embryos that were germinated and micro 
propagated into whole plants by Corredoira et al. (2004). In 2005, Polin et al. published the first 
report of successful regeneration of transgenic American chestnut somatic embryos, the production 
of phenotypically normal shoots and the subsequent rooting of those shoots to produce whole 
plantlets. It is also the first report of the introduction of an oxalate oxidase transgene in any 
Castanea species, which may alter the susceptibility of chestnut to C. parasitica. The first transgenic 
American chestnut “Wirsing” was planted in experimental fields in 2006. Once the transgenic trees 
are approved for release, they will enter a restoration program to rescue as much of the remaining 
genetic diversity in the surviving American chestnuts. Chestnut may become the first case of the 
application of genetic technology for ecological restoration. 
Research and development on transgenic trees differs from such work carried out on herbaceous 
model systems first in that it necessarily involves field trials if data on aspects of the mature plant 
are required. Second, in contrast particularly to field tested transgenic agricultural crops, GM tree 
field trials are bound to be extended with the same plant individuals over longer than one single 
vegetative period and can last many years (Robischon, 2006).  
In this talk a whole overview of all the successful transformation events performed in the Castanea 
genus will be presented together with the field trials with transgenic chestnuts in progress for 
American chestnut restoration. 
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Claudine Franche
1
, Samira Mansour

2
, Chonglu Zhong

3
, Mathish Nambiar-Veetil

4
, Sergio 

Svistoonoff
1
, Hassen Gherbi

1
, Valerie Hocher

1
, Jocelyne Bonneau

1
, Daniel Moukouanga

1
 and 

Didier Bogusz
1
 

 
1 Equipe Rhizogenèse, UMR DIADE, IRD (Institut de Recherche pour le Développement), 911 avenue Agropolis, BP 64501, 
34394 Montpellier Cedex 5, France. claudine.franche@ird.fr. http://www.mpl.ird.fr/rhizo 
2 Botany Department, Faculty of Science, Suez Canal University, Ismailia, Egypt 
3 Research Institute of Tropical Forestry, Chinese Academy of Forestry, No.682 Guangshan Yilu, Guangzhou 510520, 
People's Republic of China 
4 Institute of Forest Genetics and Tree Breeding, Forest Campus, R. S. Puram, Coimbatore 641002 India 
 

Casuarinaceae trees are fast-growing multipurpose species which do not require chemical 

fertilizers due to their symbiotic association with the nitrogen-fixing actinomycete Frankia and 

with mycorrhizal fungi that contribute to improve phosphorous and water acquisition by the root 

system. Casuarinaceae can grow in difficult sites, colonize eroded lands and improve their 

fertility, allowing the subsequent growth of more demanding plant species. Therefore, these trees 

have been increasingly used for reforestation and reclamation of degraded lands in tropical and 

subtropical areas. Besides, C. equisetifolia, C. glauca and C. cunninghamiana are widely planted 

in South China and India to protect coastal areas from typhoons and tsunamis. 

Our laboratory has developed genetic transformation procedures based on Agrobacterium 

tumefaciens and A. rhizogenes for the actinorhizal species C. glauca and Allocasuarina 

verticillata (Svistoonoff et al., 2010). Transgenic trees were obtained within six to nine months 

following genetic transformation of epicotyl fragments with the strain of A. tumefaciens C58C1. 

In addition, a procedure based on A. rhizogenes A4RS was set up for the rapid functional 

characterization of root symbiotic genes (Gherbi et al., 2008a). 

Transgenic casuarinas are important tools for the basic molecular knowledge of the symbiotic 

process established between Frankia and Casuarina. Transformed plants are used for studying 

regulatory mechanisms that control the expression of the actinorhizal symbiotic genes, for 

dissecting the roles of specific proteins in nodule development, and for comparing regulatory 

mechanisms of legume and actinorhizal symbiotic genes (Gherbi et al., 2008b; Hocher et al., 

2011). Besides, in India and China, Casuarina plantations are faced with a number of problems 

including abiotic stresses resulting from saline soils, and biotic stresses linked to diseases and 

pests. Developing gene transfer techniques in Casuarinaceae trees is therefore a major issue to 

contribute to the genetic improvement of these valuable tropical tree species.  
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Regeneration tools in the genus Eucalyptus: A chance for transformation 
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Eucalyptus species are among the most planted hardwoods in the world because of their 

rapid growth, broad adaptability and multipurpose wood properties. 

The development and integration of genetic engineering techniques into breeding practice 

will be increasingly necessary due to rapid environmental changes that will demand for 

rapid adaptation to biotic and abiotic stress as well as for the advancement of functional 

genomic studies (Gratappaglia et al, 2012). However, there are only a few reports on 

transgenic experiments in species of the genus Eucalyptus. Transformation of juvenile 

tissues of Eucalyptus with Agrobacterium tumefaciens has been successful achieved 

(Machado et al., 1997) but serious difficulties with regeneration of transformed plants is 

still reported in several publications (Ma et al. 2011; Matsunaga et al. 2012). In fact, most of 

the available reports are either developed for easily regenerable genotypes (Ho et al. 1998; 

Tournier et al. 2003) or they use seedlings or their parts. This reported low transformation 

efficiency and genotype dependent regeneration of transformants makes it difficult to 

generate a sufficient number of transformed plants to be further tested under field 

conditions. However, the recent publication of several regeneration protocols for the genus 

Eucalyptus, involving either organogenesis (Wattet al. 2003; Arya et al. 2009) or somatic 

embryogenesis (Pinto et al. 2002, 2011) opens new opportunities for transformation to be 

considered a new tool for breeding if regulatory constrains can be solved.  Published in 

vitro regeneration approaches will be discussed both for juvenile and adult tissues as well 

as different genetic transformation protocols in Eucalyptus. 
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Genetic transformation in Populus 

Jean-Charles Leplé  
INRA, UR0588, Unité Amélioration, Génétique et Physiologie Forestières, F-45075, Orléans cedex 2 

Following the development of genetic engineering in the 80’s, genetic transformation in plant has 

become an essential tool for gene function studies but also gene discovery. Since the very beginning 

it has been used not only in model herbaceous plant species such as tobacco and Arabidopsis but 

also in some tree species. Populus was the first woody plant to be stably transformed. Succeeding to 

the publications of Parson et al. (1986) and Fillati et al. (1987) describing the use of agrobacterium 

as a efficient vector for Populus transformation a number of laboratories have published protocols 

for poplar transformation. Here, we will try to summarize the view from more than 25 years of 

transgenic populus research, highlighting the development of methods for modifications of gene 

expression and discovery.  Also, long-term field trials of transgenic poplars have proven to be 

essential for an accurate evaluation of transgene effect on the target trait under study. Finally, we 

will summarize 20 years of field experiments with transgenic poplars at INRA-Orléans. 
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Transgenic pines : currently no way outside being used as tools for functional 
genomics 
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Pine transgenesis was first achieved some 25 years ago. Rapidly, more than 30 species were 

concerned with somatic embryogenesis being almost the exclusive PTC system used. 

Strategies were developed in the same way than for other major forest tree genera buts 

quite few filed trials were established. Pine transgenesis recently experienced its first 

eco-terrorism attack. Presently only one private company envisage field deployment, most 

likely far from EU. While pine still appear to be difficult to transform organisms, GM pine is 

of strategically interest as a tool for functional genomics. 
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Motivated by the Brazilian Ministry of Agriculture, Farming and Supply, we created in 2009 

the “Collaborating Center in Agriculture Defense Relative to the Biosafety of Genetically 

Engineered Eucalypts” in order to collect information and conduct research to assess the 

biosafety of GE eucalypts in the Brazilian context. The Normative Resolution Nr. 5 of the 

National Biosafety Technical Commission is the official document presenting all the 

information needed to propose the commercial release of GMOs in Brazil. Based on this 

document and along with the personnel of FuturaGene Ltd., we conducted a series of 

experiments with GE eucalypts planted in a test field in the state of São Paulo to start 

collecting the necessary information. Two independent groups of transgenic plants, 

harboring two different transgene constructs along with non-GE plants were assayed. Each 

group of plants was represented by four independent events in triplicates (2 groups x 4 

events x 3 clonal trees + 3 non-GE clonal trees), therefore totaling 27 individuals under 

analysis. Samples were identified by random numbers and all assays were conducted in a 

simple-blind or a double-blind method. The analysis included (i) the detection of transgene 

regulatory sequences in purified DNA samples by conventional PCR and RT-qPCR, 

confirming the expected sampling conducted; (ii) chemical characterization and analysis of 

antifungal effects of essential oils extracted from leaves; (iii) pollen germination; (iv) flower 

morphology; (v) seed production; (vi) initial seedling development; (vii) leaf allelopathy; 

(viii) total phenolic compounds; (ix) effects of leaf extracts on the viability of human colon 

cells; (x) chemical, nutritional and biological analysis of honey samples derived from bee 

hives located in fields of GE vs non-GE plants; (xi) bee larval development; and (xii) leaf 

proteomics. All results obtained revealed no statistical differences between GE- and non-

GE-derived samples. 

Financial support: Brazilian Ministry of Agriculture, Farming and Supply (MAPA) and 

Ministry of Science & Technology (CNPq/MCT) 
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The European Cooperation in Science and Technology (COST) Action FP0905 is aimed at evaluating 

the scientific knowledge of genetically modified trees (GMT) related to biosafety protocols and 

coordinating existing and new information from various European countries. This will help to 

provide a basis for future EU policy and regulation recommendations regarding the use of GM forest 

trees. In this context, the Action work plan is organized in 4 Working Groups (WGs) focuses on: i) 

the biological characterization of GMTs aiming to evaluate existing knowledge including the 

experience from expert scientists in the field of forest GMTs (WG1), ii) the assessment of possible 

environmental impacts and monitoring of GMTs in the whole production chain from plantation to 

final products (WG2); iii) the socio-economic implications and public acceptance and concerns of 

potential use of GM forest trees and R&D investments in the framework of Cost-Benefit Analysis 

(WG3) and iv) increasing public awareness and understanding of GM forest plantations by 

providing science-based information through management of the www.cost-action-fp0905.eu 

dynamic website (WG4). 

A large, but diverse, body of knowledge on the environmental effects and biosafety issues of 

transgenic trees and other transgenic organisms has been acquired in many countries over 

approximately the past 25 years. Because of the potential unification of European states, there is 

now an urgent need to compile, collate, and analyze this scattered knowledge in order to create a 
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unique platform of knowledge particular to the European environment. For this, WG1 has launched 

the building of a database that gather the current knowledge on field trials and greenhouse 

experiments with transgenic trees. The knowledge gained will ultimately be used to guide the safe 

use and management of GMTs in forest tree plantations and to protect forest ecosystems. To 

support this goal, WG2 is launching and moving through expert-based surveys to: 1) evaluate the 

environmental impacts of the GMTs already developed and 2) assess the efficiency of existing 

transgene containment strategies 3) investigate effective pre- and post-market monitoring 

techniques. The expected outcome from WG1 is to develop a clear factual overview of the status of 

GMTs in European and non-European countries in order to provide sound scientific data for risk 

assessment to be further evaluated and monitored in WG2. In addition, it is very important to 

understand the kind of policies needed to meet the concerns of the society in relation to the possible 

use of GM trees which are widely spread in many of the Europe countries. 

Therefore, two types of surveys are being conducted worldwide by WG3: one to define a set of 

environmental and socio-economic indicators to be included in Cost-Benefit Analyses, and a 

Knowledge Attitude Perception (KAP) survey to explore public attitude towards adoption of 

transgenic forest trees. The cross- country results of the KAP surveys are expected to provide policy 

support to the European Commission with regards to public acceptance of transgenic forest trees 

and their potential conflicts of values.  

On the other hand, through WG4, accurate and science-based information is being communicated 

through our website to help educate the general public on technical, socio-economic and 

environmental aspects of GM forest trees. In addition, the website provides an open discussion 

forum on transgenic forest biotechnology and biosafety, as well as on the potential impact of 

transgenic tree plantations on the current established forestry practices. Preliminary results of this 

research will be reported. 
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Hybrid poplar constitutively expressing CsRAV1 develops sylleptic branching * 
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Universidad Politécnica de Madrid, Campus de Montegancedo, Pozuelo de Alarcón, E-28223 Madrid, Spain 

 

Rapid-growing tree species of Populus, Salix and Eucalyptus are cultivated for producing wood and 

biomass, a multifunctional energy source that offers secondary benefits such as good energy balance 

and increased biodiversity. Poplars can be cultivated in short-rotation coppice (SRC), in which 

cutting back/coppicing is at 3–5-year intervals. So far, however, breeding and research efforts have 

focused on the single-stem growth of poplars, and there is a need to identify traits and loci to make 

improved SRC biomass-yielding genotypes. Biomass yield is a highly complex trait as it represents 

the combined outcome of many other complex traits, each under separate polygenic control. 

A profitable biomass yield-related trait may be sylleptic branching. The lateral buds of most 

temperate woody species do not grow out during the season in which they form. These proleptic 

buds overwinter and grow out during the following spring. However, in poplar and a few other 

temperate species, as well as many tropical species, some lateral buds grow out sylleptically, that is, 

they grow out during the same season in which they form without an intervening rest period. 

Sylleptic branching in poplar increases branch number, leaf area and the general growth of the tree 

in its early years, and also can be considered as a reasonable predictor of coppice yield. 

Our group has characterized the RAV1 gene of Castanea sativa (CsRAV1), a gene encoding a 

transcription factor of the subfamily RAV (Related to ABI3/VP1). Such factors possess DNA binding 

domains AP2 and B3, and are involved in important physiological processes. CsRAV1 expression is 

under the control of the circadian clock, with a peak around noon. Like the components of the clock, 

CsRAV1 expression rises and becomes arrhythmic in response to low temperatures, so it has a 

marked seasonal pattern, with its expression in both stems and buds higher in autumn and winter 

than in spring and summer. We generated transgenic lines of hybrid clone Populus tremula x P. alba 

INRA 717 1B4 constitutively expressing CsRAV1. Unlike untransformed plants, these trees develop 

sylleptic branches only a few weeks after potting from the in vitro culture. However, the expression 

reduction of the hybrid poplar endogenous genes PtaRAV1 and its paralog PtaRAV2 generates no 

changes in the development of branches, showing these plants the same general appearance as the 

untransformed plants. In this presentation will be discussed the possible benefits that these trees 

would report on biomass production. 

 

* Poster selected for flash-talk presentation  



2nd Genomic Forest Meeting – Transgenic Forest Trees:  Time to Harvest? 
 26nd November 2012, ITQB/IBET Oeiras 

 

27 | P a g e  
 

 

Somatic embryogenesis from adult trees of cork oak (Quercus suber): induction and 

antibiotic sensibility assays * 

 

Capote T1,2,3, Valente S P1,2, Rodrigues R O1,2, Morais-Cecílio L3, Gonçalves S1,2 

1Centro de Biotecnologia Agrícola e Agro-Alimentar do Baixo Alentejo e Litoral (CEBAL)/Instituto Politécnico 
de Beja (IPBeja), 7801-908 Beja, Portugal 2Centre for Research in Ceramics & Composite Materials (CICECO), 
University of Aveiro, 3810-193 Aveiro, Portugal  3Centro de Botânica Aplicada à Agricultura (CBAA), DRAT, 
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Cork oak (Quercus suber L.) is one of the most important Mediterranean forest trees species, 

occupying 26% of the total forest area in Portugal. Cork oak forest is the basis of a very important 

economical industry sector, the cork industry, where Portugal is the world leader. Besides its 

economic value, the species has also a very important social and ecological role. Due to the 

importance of the species, efforts towards the development of a breeding program must be 

implemented.  

Genetic transformation technologies are very important tools in complementing or assisting a 

breeding program. As a first step, an efficient plant regeneration system must be developed where 

somatic embryogenesis is considered the best propagation system. 

In this work, somatic embryogenesis was initiated from adult leafs of two different groups of 

individuals, the good quality and the bad quality cork producing trees. Different hormone 

supplementation, i.e., 6-benzylaminopurine (BAP) plus 1-naphthaleneacetic acid (NAA) and zeatin 

(ZEA) plus 2,4-dichlorophenoxyacetic acid (2,4-D) as well as different induction times were tested. 

We have found that the response to somatic embryogenesis is highly dependant of genotype. 

Moreover, the effect of hormone type, concentration and induction period influenced the production 

of embryogenic masses. A 30 day treatment with 10 μM BAP and 50 μM NAA showed a 9% increase 

in the induction of somatic embryogenesis. These results are even more pronounced in the 

following 30 days treatment (0,5 μM BAP plus 0,5 μM NAA) were the yield rises to 14% when 

compared with a treatment with 4,5 μM 2,4-D plus 9,0  μM ZEA in a similar timeframe period. 

As a prerequisite for the development of a genetic transformation methodology, an antibiotic for the 

selection of transformants must be selected. With this goal, we have performed antibiotic sensibility 

assay for each genotype and results will be presented. 

 

* Poster selected for flash-talk presentation 
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Flavonoids play a critical role during the symbiotic process between the tropical tree 

Casuarina glauca and Frankia* 

 

Khalid Abdel-Lateif1, Virginie Vaissayre1, Hassen Gherbi1, Clotilde Verries2, Emmanuelle Meudec2, 
Francine Perrine-Walker1, Véronique Cheynier2, Sergio Svistoonoff1, Claudine Franche1, Didier 
Bogusz1 and Valérie Hocher1* 
 
1: Rhizogenesis group, UMR DIADE (IRD, UM2), Institut de Recherche pour le Développement, 911 Avenue Agropolis, 
BP64501, 34394 Montpellier Cedex 5, France. 2: INRA, UMR1083 Sciences pour l’Oenologie, F-34060 Montpellier, France. 
 

Nitrogen-fixing root nodulation, confined to four plant orders, encompasses more than 

14,000 Leguminosae species, and approximately 200 actinorhizal species forming 

symbioses with rhizobia and Frankia bacterial species, respectively. Most actinorhizal 

plants are capable of high rates of nitrogen fixation comparable to the nitrogen fixing 

symbiosis between legumes and Rhizobium. As a consequence, these plants are able to grow 

in poor and disturbed soils and are important elements in plant community worldwide. The 

basic knowledge of the symbiotic interaction between Frankia and actinorhizal plants is 

still poorly understood, although it offers striking differences with the Rhizobium-legume 

symbiosis. 

In the symbiosis between legumes and Rhizobium, flavonoids released by legume roots have 

been reported to play multiple roles at different stages of the nodulation process including 

chemo-attraction to concentrate the compatible rhizobium at the root surface, regulation of 

nod genes expression, and regulation of cell divisions during nodule development (1, 2). In 

actinorhizal plants, although the involvement of flavonoids in symbiosis is poorly 

understood, some evidence of a role in chemo-attraction, signaling and nodule functioning 

have been reported (3). So far, however, direct implication of their implications is missing. 

We used RNA interference to silence chalcone synthase, the first committed step of the 

flavonoid biosynthetic pathway, in the actinorhizal tropical tree Casuarina glauca. 

Transformed flavonoid-deficient hairy roots were generated and used to study flavonoid 

accumulation and nodulation. Knockdown of chalcone synthase expression led to a reduced 

level of specific flavonoids resulting in a severely impaired nodulation. Nodule formation 

could be rescued by supplementation of plants with naringenin, which is an upstream 

intermediate in flavonoid biosynthesis. 

Our results provide, for the first time, direct evidence of a strong implication of flavonoids 

during actinorhizal nodulation. 

 

(1) Wasson et al., 2006 Plant Cell 18: 1617-1629. 

(2) Subramanian et al., 2007 Trends in Plant Science 12: 282-285. 

(3) Abdel-Lateif et al. 2012 Plant Signaling & Behavior. In press. 
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Secondary cell wall regulation in Eucalyptus: characterization of R2R3-MYB genes 

preferentially expressed in xylem and cambium* 

Anna Plasencia1, Marçal Soler1, Eduardo Camargo1, Victor Carocha1,5,6, Hélène San Clemente1, Isabelle 

Truchet1, Charles Hefer2, Alicia Moreno7, Isabel Allona7, Alexander Myburg3,4, Jorge Pinto Paiva5,6 and 

Jacqueline Grima-Pettenati1. 

1 : LRSV Laboratoire de Recherche en Sciences Végétales, UMR5546, Université Toulouse III /CNRS, BP 42617, Auzeville, 

31326 Castanet Tolosan, France; 2 : Bioinformatics and Computational Biology Unit, 3Department of Genetics, 4Forestry 

and Agricultural Biotechnology Institute (FABI), University of Pretoria, Pretoria, 0002, South Africa; 5: Instituto de 

Investigação Científica e Tropical (IICT/MCTES) Palácio Burnay - Rua da Junqueira, 30, 1349-007 Lisboa; 6Instituto de 

Biologia Experimental e Tecnológica (IBET) Av. da República, Quinta doMarquês, 2781-901 Oeiras, Portugal; 7 : Centro de 

Biotecnología y Genómica de Plantas U.P.M. – I.N.I.A. Parque Científico y Tecnológico de la U.P.M. Campus de 

Montegancedo28223 Pozuelo de Alarcón (Madrid) 

Forest plantations are becoming important sources for sustainable second generation biofuels production, 

where the whole plant lignocellulosic biomass (mainly composed of secondary cell walls from xylem cells) is 

mobilized. Eucalyptus species grow very fast and produce high yields of biomass, representing the main 

industrial plantations in the world. To improve wood properties related to bioethanol production, we are 

focusing our efforts towards the identification of regulatory genes controlling the biosynthesis of secondary 

cell wall polymers in Eucalyptus. A growing body of evidence reveals the role of some members of the R2R3-

MYB transcription factor superfamily in the regulation of the secondary cell wall formation. In Eucalyptus, we 

had previously characterized the effects of the overexpression of two MYB factors (EgrMYB2 and EgrMYB1) 

preferentially expressed in xylem and we have shown that they act respectively as an activator and a 

repressor of the secondary cell walls formation. To get further insights on the role of these two MYBs, we have 

transformed poplar plants with dominant repression constructs. In addition, taking profit of the new release 

of the E. grandis genome (http://www.phytozome.net), we have performed a genome-wide survey of the 

R2R3-MYB superfamily, and studied the expression patterns of 141 members in six E. grandis tissues using 

RNA Seq. A more in depth expression profiling was carried out using high-throughput microfluidic qPCR, for 

63 selected MYB factors. This enabled us to identify genes belonging to clades highly and preferentially 

expressed in xylem and/or in cambium (a secondary meristematic tissue). We have selected two of these 

genes (EgrMYB 88 and EgrMYB137) and transformed them in Arabidopsis and poplar using both 

overexpression and dominant repression strategies in order to characterize their function. In parallel, we are 

implementing the E. grandis transformation and regeneration protocol to be able to study transcription 

factors involved in the regulation of secondary cell wall formation in a homologous transformation system. 

 

This work is supported by grants from the Agence Nationale pour la Recherche (KBBE project Tree For 

Joules), the Centre National pour la Recherche Scientifique and the University Paul Sabatier Toulouse III. 
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Towards the Genetic Engineering of Eucalyptus grandis  

 

Susana Araújo1, Susana Ribeiro2, Jacqueline Grima-Pettenati3., Pedro Fevereiro2,4, Jorge A. P. Paiva1,5  

1) Instituto de Investigação Científica e Tropical (IICT/MCTES) Palácio Burnay - Rua da Junqueira, 30, 1349-007Lisboa 
(Portugal); 2) Instituto de Tecnologia Química e Biológica - UNL, Avª da Republica , Quinta do Marquês, Apt 127, 2781-
901(Portugal); 3)  LRSV Laboratoire de Recherche en Sciences Végétales, UMR5546, Université Toulouse III /CNRS, BP 
42617, Auzeville, 31326 Castanet Tolosan, France; 4 ) Departamento de Biologia Vegetal Faculdade de Ciências da 
Universidade de Lisboa, Campo Grande 1749-016 Lisboa (Portugal) 5) Instituto de Biologia Experimental e Tecnológica 
(IBET) Av. da República, Quinta do Marquês, 2781-901Oeiras (Portugal); 

 

 

Eucalyptus grandis is one of the species, within the Eucalyptus genus, with most significant 

economic importance worldwide. Genetic transformation in Eucalyptus may contribute to 

increase productivity by the introduction of desirable traits, such as pest resistance and 

improvement of wood quality. Also there is a need for a reliable model for the functional 

analysis of genes that may interfere with different wood quality aspects and having impact 

in different technologic features. However, the prerequisite for the success of the 

transformation strategy is the establishment of an efficient in vitro regeneration system, 

either through somatic embryogenesis or organogenesis. Here we present the preliminary 

results showing the expression of a transgene in differentiated organs of Eucalyptus grandis 
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Study of defense responses in Quercus suber against Phytophthora cinnamomi 

 
Ebadzad, G.1 and Cravador, A.2 

1 Universidade do Algarve, FCT, 8005-139 FARO (Portugal). 

2Institute for Biotechnology and Bioengineering, Centre of Genomics and Biotechnology, (IBB/CGB), 

Plant and Animal Genomic Group, Universidade do Algarve, Campus de Gambelas, 8005-139 FARO 

(Portugal). 

 
Several factors are endangering Quercus suber forests. In particular, the root parasite 

Phytophthora cinnamomi appears as the main biotic factor that has been since 19 years 

consistently associated with the severe decline of cork oak ( Brasier et al. 1993; Moreira-

Marcelino 2001;Moreira & Martins 2005; Caetano 2007).To improve tolerance/resistance 

responses, molecular mechanisms underlying oomycete-host interactions need to be 

revealed. The present study aims 1) to provide an insight into activation of defense genes of 

Q. suber during response to infection by P. cinnamomi and 2) to study the effect of elicitation 

by elicitins of defence responses against the pathogen. 

cDNA-AFLP methodology was applied to identify gene fragments differentially present in 

root cells of micropropagated Q. suber plantlets infected with zoospores of P. cinnamomi at 

8 h, 14 h, 20 h, 26 h and 32 h post challenge. Six genes were selected based on their 

interesting cDNAAFLP expression patterns and homology to genes known to play a role in 

defense, in order to evaluate their expression by qRT-PCR. They encode a cinnamyl alcohol 

dehydrogenase 1 (QsCAD1), a protein disulphide isomerase (QsPDI), a CC-NBS-LRR 

resistance protein (QsRPc) , thaumatin (QsTHA), chitinase (QsCHI) and a 1,3- beta 

glucanase (QsGLU). The expression of these genes in uninfected and in infected roots at 6, 

12, 16, 24h and 48 h post inoculation was compared. 

Preliminary data analysis revealed transcript levels of QsRPc, QsCHI, QsCAD1 and QsPDI 

increased after inoculation, while transcript profiles of thaumatin and 1,3- beta glucanase 

showed decreasing. Furthermore, the choice of suitable reference genes in any new 

experimental system is absolutely crucial in RT-qPCR, thus in this study and for the first 

time a set of potential reference genes were analyzed and validated for qPCR normalization 

in the Phytophthora-Quercus suber patho-system. Four candidate reference genes (Actin, b-

Tubulin, EIF5A and GAPDH) were evaluated to determine the most stable internal reference 

in Q. suber. Preliminary data revealed these four genes assumed stable expression. 
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European chestnut (Castanea sativa) and Japanese chestnut (Castanea crenata) 

transcriptomes in response to Phytophthora cinnamomi 
 

Carmen Santos1, Helena Machado1, Maria Salomé Pais2, Rita Costa1 and Susana Serrazina2  
 
1INRB I.P./L-INIA, Molecular Biology Laboratory, Av da República, 2780-159 Oeiras –Portugal 2Plant Molecular Biology 
and Biotechnology Lab, Center for Biodiversity, Functional and Integrative Genomics (BioFIG), Edifício C2, Campus da 
Faculdade de Ciências da Universidade de Lisboa, Campo Grande 1749-016 Lisboa- Portugal  

 
The Fagaceae European chestnut covers a total area of 2.53 million hectares, including 0.53 million 

hectares devoted to fruit production. Chestnut declined considerably in Europe during the XX 

century to the current, with considerable negative effects on fruit production and ecosystems. This 

decline arose mainly due to ink disease (Phytophthora sp).  

In order to advance on the knowledge of the defense mechanisms in chestnut to the ink disease, a 

transcriptomics approach consisting on the pyrosequencing of cDNA libraries of 3 sensitive clones 

of C. sativa and 6 resistant clones of C. crenata challenged and not with P cinnamomi was achieved.  

1095269 reads were produced and 13408 contigs for C. sativa and 14430 contigs for C. crenata 

were generated.  

GO annotation revealed that 469 genes are related to resistance to diseases, a significant amount of 

them were expressed at a higher level in inoculated tissues versus control tissues. The annotation 

also revealed that the transcriptomes have representativity on a considerable number of biological 

processes, including response to stimulus, signalling or immune system processes.  
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