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A h21P transcription factor »1 the 
S-gronp reyohites the 'expression 
oi: the mannannse encoding 
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seed yerrninniion "m A. thnlinrm 

Raquel lglesias-Fernandez, Cristina Barrero-Sicilia, 
Luis Onate-Sanchez, Pilar Carbonero 
Centra de Biotecnologia y Genomica de Plantas (UPM-INIA), 
ETSI Agronomos, Universidad Politecnica de Madrid, 
Campus de Montegancedo, 28223 Pozuelo de Alarcon, Madrid 

The endosperm CWs of seeds often contain mannan 
polymers that are cross-linking glycans conferring 
strong mechanical resistance to them. The endo
sperm CW weakening is an important event for 
germination in Arabidopsis thaliana and endo-
ft-mannanases (MAN; EC. 3.2.1.78) are hydrolytic 
enzymes that catalyze the cleavage of $1 *4 bonds 
in the mannan-polymer, thus contributing to this 
weakening process. 

In the genome of A. thaliana, the MAN gene family is 
represented by eight members and only four of 
them (AtMAN7, AtMAN6, AtMAN5 and AtMAN2) 
are expressed in germinating seeds; AtMAN7 is 
the most highly expressed in seeds upon germi
nation and their transcripts are restricted to the 
micropylar endosperm and to the radicle tip just 
before radicle emergence. Mutants with a T-DNA 
insertion in this gene (K.O. MAN7) have a slower 
germination rate than the wild type (t50=34 h ver
sus t50=25 h) (1,2). With the aim of finding novel 
transcription factors (TFs) implicated in the regu
lation of Arabidopsis thaliana seed germination, 
the AtMAN7 promoter has been used to search for 
functionally relevant cis-elements by phylogene-
tic shadowing using MAN orthologous gene pro
moters from A. thaliana, A. lyrata, Brassica rapa 
and Arabis alpina, in order to identify highly con
served sequences through evolution within the 
Brassicaceae family. Two conserved cis-elements 
(50-100 bp) have been identified in silico and used 
as preys to look for the interacting TFs, using an 
arrayed yeast library containing circa 1,200 TF 
ORFs from A. thaliana (3). A member of the bZIP 
transcription factor family (S-group) (4) has been 
identified and is being validated by RT-qPCR 
analyses, transient expression assays and in situ 
hybridization experiments; the germination kine
tics of T-DNA insertion mutants in this bZIP gene 
are also being established. The relevance of the in
teraction between this bZIP with other TFs of the 
C-group (AtbZIP9,10,25,63) (5) will be discussed. 
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In plants, receptor kinases (RKs) form the largest fa
mily of membrane receptors (K420 in Arabidopsis) 
and they are involved in virtually all aspects of the 
plant life, including development, immunity and 
reproduction (De Smet et al. 2009). Although a 
few model receptor kinases have been studied ex
tensively, there are still many with unknown fun
ction (K400). Besides, we still know very little on 
how those receptors are activated. Plants exhibit 
a high degree of developmental plasticity and use 
receptor kinases to coordinate their growth and 
development with changing environmental con
ditions. As such, their signaling plays an integral 
part of the plant responses to both biotic and abio
tic stresses. Besides, receptor kinases are involved 
in many plant-specific developmental processes 
such as the double fertilization, interactions with 
cell wall components or regulation of indetermi
nate post-embryonic growth (De Smet et al. 2009). 
The plant growth hormone Brassinosteroid is per
ceived at the plasma membrane by BRIl, a Leuci-
ne-Rich-Repeat receptor kinase (LRR-RK) (Jaillais 
and Chory 2010). Upon ligand binding, BRIl re- z 
emits a coreceptor, BAK1, which is another LRR- 2 
RK. 3 

Here we addressed the molecular mechanisms of BRIl > 
activation. We proposed that receptor/corecep- ° 
tor heterodimerization is regulated by a "double- < 
lock" mechanism, in which both the extracellular °-
and the kinase domains participate and which 
is a critical step for full receptor activation and 
downstream signaling (jaillais et al. 2011a). This 
strategy would provide room for multiple levels 
of regulation, coming both from outside and wi
thin the cell, in the form of non-cell-autonomous 
signals (e.g., ligand) and cell-autonomous regula
tors (e.g., inhibitory proteins like BKI1 (Jaillais et 
al. 2011b)). This double-lock mechanism would 
ensure both specificity and robustness in receptor 
complex formation and might represent a para
digm for LRR-RK activation. We will discuss impli
cations of this model in the regulation of receptor 
kinases activation and the fine-tuning of their si
gnaling pathways by changing environmental con
ditions. LiJ 
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