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Background

ﬂ Legumes tightly regulate attachment and colonization by very specific time-
dependent signals and the ability to perceive and respond to such signals by rhizobia
IS a requirement for successful colonization (1).

#+ Rhizobia respond to host signals by activating a subset of genes, directed by
extracytoplasmic function sigma factors (ECF). We found the IppE, ecfE, asfE operon
to be up-regulated in the rhizosphere (Panel A)

+ Root attachment and colonization requires an orchestrated transcription of a
number of genes encoding polysaccharides (exo-, lipopolysaccharides and
glucomannan), extracellular proteins (rhicadesin and rhizobium adhering proteins),
celluose fibrils and secretion systems (2).

Q We used Lux marked bacteria to follow attachment to roots and colonization. /

Results

/‘L EcfE is required to activate IppE operon (Panel B)
#+ IppE operon is specifically transcribed on the pea root hairs (Panel C)

4+ Overexpression of EcfE (QasfE), causes hyper-attachment to pea roots
(Panel D), but blocks its spread and colonization (Panel E)

#+ Microarray analysis of QasfE in the pea rhizosphere, identified the EcfE

K target genes, revealing a complex regulatory cascade (Panel F)

G Induction of IppE promoter by Phenylalanine requires EcfE
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ﬂ). Spatial induction of IppE promoter on pea root hairs shown by
lux imaging
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Comparative rhizosphere transcriptomics (3)
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Root attachment assay: total luminescence from 2 cm pea root sections, incubated with
rhizobia for 1 hr

ﬂ). QasfE shows hyper-attachment phenotype
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E. QasfE compromised for pea rhizosphere colonization
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ﬁ EcfE, a master requlator of attachment on pea roots
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sSummary

ﬂ EcfE is the master switch controlling rhizobial pea root attachment, in response to a\
pea root hair derived signal.

+ Temporal switching off of EcfE is critical, to enable rhizobia to spread and colonize,

krather than just attaching to roots.

/

Future work

mdentification and characterization of the ecfE & ecfA binding sites and target geneh

+ Confocal imaging to precisely localize the induction of [ppE operon on pea root hairs

/

+ Elucidate the participation of NodD in the activation of IppE operon

+ |dentification of the plant derived signal which activates IppE operon

kSurface localization and characterization of lipoprotein (IppE)




