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Biological function of Ethylene in plants

triple response flower development root elongation

seed germination

root hair developmentleaf senescencefruit ripening

defense



The initiation of research on Ethylene signaling

(Bleecker et al., Science, 1988)

Air     ET

Triple response of etiolated seedlings:

Short, thickened root and hypocotyl

Exaggerated curvature of the apical hook



Ethylene signaling pathway in Arabidopsis thaliana

( An et al., Plant Cell, 2010)



The phenotype of ein3(ethylene-insensitive 3)

(Solano et al., G&D, 1998)



Networks through EIN3/EIL1

(Li et al., unpublished)



Questions & Approaches

• Questions: The function of EIN3 is quiet clear, 
but less is known about the relationship 
between its sequence and function.

• Approaches: Use bioinformatic tools to predict 
the conserved motifs and post-translational 
modifications



Results

• Conserved motifs of EIN3

• Probable post-translational modification sites



Phylogeny of EIN3/EILs

演示者
演示文稿备注
利用mega构建系统发生树，可以看出EIN3蛋白与其基因家族中的EIL1亲缘关系最近，生化功能上EIN3与EIL1的作用方式也作为相近。



53-66 aa

88-94 aa

238-248 aa

265-274 aa

378-384 aa

EIN3 and EIL polypeptides showing
their similarities

(Chao et al., Cell, 1997)  



Prediction of Arabidopsis EIN3 domain 

演示者
演示文稿备注
我们利用SMART对EIN3蛋白可能的结构域进行了预测，可以看出它主要给出了3个motif，一是Pfam，它包含DNA binding domain，另外两个是低复杂度区域。



Conserved Motifs in EIN3/EILs

演示者
演示文稿备注
同时也利用MEME，通过比对它们基因家族成员的序列，找出可能存在的保守结构域。它预测出3个可能的保守结构域。它们与上一预测结果中的Pfam位置基本重合。



The structure of EIL3-DBD



Homology Modeling-Swissmodel

演示者
演示文稿备注
在这六个成员中，目前EIL3的DNA binging domain的结构已经被结出，我们根据这个结构利用swissmodel对EIN3蛋白的DNA binding domain进行同源模建，序列上，它们氨基酸的相似性较高，并且可以看出它主要也是由a 螺旋构成。



Summary 1

49-422 aa may be the  functional domain of EIN3.

178-301 aa is the predicted DNA binding domain.



Results

• Conserved motifs of EIN3

• Probable post-translational modification sites



The previous studies on EIN3 modifications



What we focused on

• Phosphorylation
• Scansite, Netphos, PhosPhAt, DisPhos

• Sumoylation(Small ubiquitin-like modifier)
• SUMOsp, SUMOplot

• Ubiquitination
• Ubipred, Ubperd, BDM-PUB













Common predicted phosphorylation sites

• Ser: 19, 83, 93

• Thr: 42, 592

• Tyr: 41



Some of these point mutations didn’t affect the interaction with 
EBF1/EBF2 and EIN3_(1-384) in yeast

SD/-His-Ade-Trp-Leu SD/-Trp-Leu

SD/-His-Ade-Trp-Leu



Sumoylation site prediction using SUMOsp2 0:





Common predicted sumoylation sites

• K344

• K366









Common predicted ubiquitination sites

Lysine

• 59, 79, 244, 245, 248, 268, 344, 561, 620



245K     N is the ein3-3 mutation site

This mutation could stabilize EIN3 protein



Discussion

• Hint from the bioinformatic analysis:
The conserved motifs and some sites may be 
necessary for the EIN3 function. 

• More experimental evidences are needed:
Construction of truncation and point mutations, then
observe the phenotype and test the protein interaction

演示者
演示文稿备注
首先，我们从生物信息学的预测上找到很多线索，比如说EIN3蛋白的DNA结合结构域以及EIN3蛋白可能存在的磷酸化，泛素化和sumo化位点，暗示它可能有这样的功能。但是，我们更加需要实验证据，根据这些预测结果设计实验，如domain缺失，点突等，以证明其是否是真正的功能位点。
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