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Genes responding to ammonium nutrition and  mycorrh ization
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Mycorrhization is regulated by ammonium nutrition 
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The members of the bbbb-barrelin family are primitive
antimicrobial peptides
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PpAMP1 expression is enhanced by ammonium
supply in maritime pine roots
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AMP1 and ammonium uptake in maritime pine roots

Production of recombinant PpAMP1 PpAMP1 inhibits 15N labelled ammonium uptake
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Functional identification of ammonium transporters���������	
��
���

���� �� �� ��� ����� � ���
pDR196 

pDR196 + 
PpAMT1.1 

�������	
��
���

pDR196+ 
PpAMT2 

PpAMT1.1 

Castro-Rodríguez et al (2014) unpublished Dpto. Biología Molecular y Bioquímica. UMA



Transcriptional regulation of phenylalanine biosynt hesis
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Identification of a MYB 8 regulatory element in the  promoters of PAL, 
GS1b and PAT

Electroporation
of maritime pine protoplasts
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Myb factors regulate phenylalanine biosynthesis in maritime pine
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New developments in structural and functional 
genomics of pine

Functional  and regulatory analysis of key 
genes/pathways

Concluding remarks

genes/pathways

New knowledge for the production of biotech trees w ith 
increased N use efficiencies and enhanced biomass
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