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What Determines the Specificity of UPS?
---Recognition of E3&Substrate

E1l, E2 and Proteasome with
Substrate Unique E3




Diverse UPS in Plant
Single Subunit:
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Diverse “SCF type” UPS in Phytohormone Signaling




Auxin as “molecular glue” Regulates TIR1(F-box,
Receptor)-AUX/IAA(TF) Interactions
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COI1(F-box) Interacts with JAZs and Percepts
Jasmonate as co-receptor




F-box Proteins in Plant Hormone Response
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General secondary structure of F-box protein in Arabidopsis
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Which region contributes to the specificity?
>Response to different hormones
>Recognize different substrates



3-D structure of SCF''R! &SCF°"! inh Arabidopsis
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Ligand

TIR1 & ASK1 COI1 & ASK1

What happened to EBF1&EBF2? Nature (2007) 446:640-645
Nature (2010) 468:400-405



Major Goals Q

5v
Take TIR1&COI1 as templates to predict 3-D

structure of EBF1

Predict the region in EBF1 that is responsible
for EIN3 recognition and binding specificly

Predict the secondary structure of EIN3 and
the possible 3-D conformation

Speculate the possible interaction mechanism
between EIN3 and EBF1



Approaches

* Sequence Alignment:
ClustalW, Muscle

e Secondary structure prediction:
PSIPRED V3.0,MEME,SMART,

* Protein Modeling:
Swiss-Model,3D-JIGSAW,Swiss-PDB viewer



Results

e Structural information of EBF1

e Structural information of EIN3
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EBF1 structural information

* 1. Sequence information of EBF1/EBF2
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EBF1 structural information

* 2. Prediction of the Secondary structure(EBF1)
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EBF1 structural information

3. Multiple sequence alighment between
EBF1/EBF2 and TIR1. COI1
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Obtained from Muscle




EBF1 structural information

4. Prediction of 3-D structure(EBF1)

COI1 as Template

TIR1 as Template

Predicted from Swiss-Model and viewed by Swiss-PDB viewer



EBF1 structural information

* 5. Analysis of the predicted 3-D structure
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EBF1 structural information

* 5. Analysis of the predicted 3-D structure

Special
Region™




EBF1 structural information

* 5. Analysis of the predicted 3-D structure

are high similarity

COI1 as Template;
EBF1(RED) fit with COI1(BLUE)



EBF1 structural information

* 5. Analysis of the predicted 3-D structure

Special
Region™



EIN3 structural information



EIN3 structural information

1. Sequence information of EIN3
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EIN3 structural information

e 2. Secondary structure of EIN3(putative motif)
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EIN3 structural information

3. Predicted 3-D structure(146aa-329aa)
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/ " B predicted by 3D-JIGSAW,
/ 8 Viewed by Swiss-PDB viewer
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De-novo prediction has failed~~~
i.e. conformation of full-length protein is still totally unclear~~~



Discussion D

| . . | o~
Hint from the bioinformatic analysis:

1. The putative region in EBF1 that is
responsible for EIN3 recognition and binding

The special loop between different LRR domain!

The unique sidechain residues that contributes to the
pocket size and the hydrophobic atmosphere!
Point-mutation that can disrupt EIN3&EBF1 interaction!



e 2. The putative interaction mechanism
between EIN3 and EBF1




Questions Remain: from predict to prove!

e Accuracy of the prediction?

« How to confirm the possible model? gt~ %

More experimental evidences
are desperately needed!!!



Acknowledgement

. .

* Prof. Luo & Prof. Guo | 1
-— =

 Chongshu Jane, Cuifang\-_Zhang, Tong Wei

j’ £
, 3l Gualab mempber.
-

« Wenyang Li, Yanpeng Xi

. "’ V@
o ¥
. . [




2 ' 9 ¥
",, .
t

V' ¥
BATTS




