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The N-end rule pathway
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The N-vironment project
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Main aims of the N-vironment project

1. Novel substrates and enzymes of the N-end rule
pathway? (WP1 and 2)

2. Integration of the N-end rule pathway into signaling
pathways (WP3 and 4)

3. Extent of the N-end rule pathway in controlling
(WP5 and 6)



WP1. New substrates of the N-end rule

pathway?
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WP1 Identification of new substrates of the
MC- branch

Arabidopsis thaliana

Arabidopsis lyrata

I I GroupElIIIEI Medicago truncatula
ERFsB
I Prunus persica
I I Fopulus trichocarpa

Oryza sativa

Zea mays

Brachypodium distachuon

I Selaginella moellendorffii
DiCOtheCic I - Physcomitrella patens
PlantBpecific » Fhieretla NEedn
|
I . . Chlamydomonas reinhardtii
HigherlantBpecific? :
I I I Land®lantBpecific? Yolvox carteri
Ostreococcus tauri
I I I Colors Code .
Homo sapiens
i p-67 tHornalised Bit Score Saccharamyces cerevisiae

~25% of these MC-proteins will be true substrates, including:

e transcription factors
e Kkinases
* F-box proteins

e proteins of unknown function
Holdsworth et al. unpublished



In vitro

In vivo

WP1 Validation of new substrates of the

MC- branch

= MG132

““"D O (min) 30 60 120 30 60 120

MC-PROTEIN:HA e | ——

m\.‘%”"

Gibbs et al. 2011

MC-PROTEIN:GFP  MA-PROTEIN:GFP

Col-0 prt6

MC-PROTEIN:GUS

Weits et al. unpub

Gibbs et al. 2011



WP2. Characterisation of new enzymatic
components
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WP2 Identification of additional R-branch E3-ligases

Arabidopsis
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WP3 Identification of in vivo intermediates

R-transferase E3-ligase
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In vivo purification of MC-substrate
In gel digestion



WP3 Regulation of Group-VII ERF stabilisation
and destabilisation

Cysteine oxidase R-transferase E3-ligase
Met-AP = ATE1/2 PRTE

R R - Proteasomal
M‘@ C- " Cox " RCox ~ degradation
NO+O,

Plant cysteine oxidases control the oxygen-dependent branch of the N-end-rule pathway
Weits et al, 2014 Nat Comm

Nitric oxide sensing in plants is mediated by proteolytic control of group VII ERF
transcription factors
Gibbs et al, 2014 Mol Cell



WP3 Regulation of Group-VII ERF stabilisation
and destabilisation

Cysteine oxidase
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WP4 Physical protection of ERF-VII
transcription factors

Cysteine oxidase
Met-AP R-transferase E3-ligase proteasomal

" RCox degradation

* Y2H to find new partners

e validation with BiFC
Palmitoylation

Interaction with acyl-coA binding proteins

* Invitro assay for stability
with ACBP, acyl-transferases,
new parteners

Stabilisation



WP4 Deciphering the downstream cascade
after stabilisation of substrates

Hypoxia
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WP5 Extent of the role of the N-end rule

pathway in plant response to the environment
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WP 6 Investigating the role of the N-
end rule pathway in tomato

Solanum lycopersicum

Wild-type amiATE

Used to evaluate:

* Environmental stresses

e organolectic quality

* nutritional properties




Key deliverables

* asearchable platform to access and link the large
datasets (open after 6months)

e open access publication will be preferred

 Knowledge to improve crop performance in a
changing environment



