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EIN2：a central component 

the first positive regulator 

the biochemical mechanism X

the subcellular localization   X

EIN3：a plant-specific primary TF

th d t f EIN2the downstream of EIN2 

the EILs(EIN3 like) family 

HJ Li and HW Guo, 2007



Part I---EIN3Part I EIN3



At EIL family TFsAt. EIL family TFs 
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EIL family shares high identical sequences in N terminal；more, EIN3&EIL1，
EIL4&EIL5 have higher identity.
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Clue on:Clue on:

• Study of  EIL1 function via investigation of Study of  EIL1 function via investigation of 
EIN3;
O t t i t t d EIN3 fi t!• Our strategy is to study EIN3 first!



We have known

Qimin Chao.
CELL (89) , 27 June 1997

Kazuhiko Yamasaki et alKazuhiko Yamasaki et al.
J. Mol. Biol. (2005) 348, 253–264



Homology modeling swissmodelHomology-modeling –swissmodel



Peptide swiss prot annotationPeptide---swiss-prot annotation

38-68:
• Number of amino 

533-583: 
• Number of amino 

acids: 31
• Arg (R) 5 16.1%

acids: 51
• Asn (N) 22 43.1%Arg (R)   5 16.1%

• Lys (K)   3 9.7%  
Asn (N)  22 43.1%



Modification site prediction



Phosphorylation site prediction (pkaPS):Phosphorylation site prediction (pkaPS):

Position Score Sequence Profile

93 1 07 VDAAKQRQSQEQARRKKMSRAQDGILKYMLKMMEVCKAQGFV 1 2393 1.07 VDAAKQRQSQEQARRKKMSRAQDGILKYMLKMMEVCKAQGFV 1.23

273 1.11 VIKHMFPDIAKIRKLVRQSKCLQDKMTAKESATWLAIINQEE 1.45

416 0.13 ENLGCAHSEISRGFLDRNSRDNHQLACPHRDSRLPYGAAPSR 0.82

429 1.19 FLDRNSRDNHQLACPHRDSRLPYGAAPSRFHVNEVKPVVGFP 1.42



Phoscan:predicted phosphorylation 
sites by consensus sequences: 

name kinase site sequence
EIN3 PDHK S325 C[S]QYDVE>EIN3 PDHK S325 C[S]QYDVE

>EIN3 PDHK S483 M[S]MYDRN
>EIN3 CaM2 T564 VFKFD[T]AD



Sumolyzation site prediction using SUMOsp2 0:Sumolyzation site prediction using SUMOsp2.0: 

EELKPEK 344 1.256 0.130 TypeI: ��-K-X-E

FPVKEEV 366 1 322 0 130 TypeI: �� K X EFPVKEEV 366 1.322 0.130 TypeI: ��-K-X-E



EIN3-p53 in plants?



Dotmatcher: EIN3 vs p53Dotmatcher: EIN3 vs. p53





p53 feature tablep53 feature table

REGION 66 110 45 Interaction with WWOX

What is WWOX?What is WWOX?
"WWOX, the FRA16D gene, behaves as a 
suppressor of tumor growth.";
Cancer Res. 61:8068-8073(2001).



Analysis of microarray data



Kobas for microarray dataKobas for microarray data

Microarray
Air/Ethylene treatmentAir/Ethylene treatment

Microarray data normalization
Set threshold and select the differently 
expressed genese p essed ge es



KOBASKOBAS

Get the sequence from Tair database 
(www.arabidopsis.org)( p g)
Upload sequences of gene list to KOBAS

KO annotationKO annotation
Analysis with KOBAS





Ethylene-induced transcription 
factors

AT3G25730.1 Symbols:  

AT3G53200.1 Symbols: AtMYB27 

AT2G47460.1 Symbols: MYB12, ATMYB12 

AT1G18570.1 Symbols: AtMYB51, BW51A, BW51B, MYB51 

AT2G36890.1 Symbols: RAX2, MYB38, ATMYB38 

AT4G17500 1 S b l ATERF 1AT1G43160.1 Symbols: RAP2.6 

AT1G28370.1 Symbols: ERF11, ATERF11 

AT4G17785.1 Symbols: MYB39 

AT3G14230 1 S b l RAP2 2

AT4G17500.1 Symbols: ATERF-1 

AT1G74650.1 Symbols: AtY13, AtMYB31 

AT1G06180.1 Symbols: AtMYBlfgn, AtMYB13, ATMYB13 
AT3G14230.1 Symbols: RAP2.2 

AT2G36890.1 Symbols: RAX2, MYB38, ATMYB38 

AT5G47220.1 Symbols: ATERF2, ATERF-2, ERF2 

AT1G36060 1 Symbols:

y g , ,

AT5G06960.1 Symbols: TGA5, OBF5 

AT2G31180.1 Symbols: AtMYB14, Myb14at 
AT1G36060.1 Symbols:  

AT1G25560.1 Symbols:  

AT5G44210.1 Symbols: ERF9, ATERF9, ATERF-9 

AT1G68840.1 Symbols: RAP2.8, RAV2

AT3G50060.1 Symbols: MYB77 

AT4G40060.1 Symbols: ATHB16, ATHB-16 

AT1G68840.1 Symbols: RAP2.8, RAV2 

AT5G53980.1 Symbols: ATHB52 

AT3G16770.1 Symbols: RAP2.3, ATEBP, ERF72 

AT3G23240.1 Symbols: ATERF1, ERF1 

AT4G32730.1 Symbols: PC-MYB1, ATMYB3R1, MYB3R-1, ATMYB3R-1 

AT3G14230.1 Symbols: RAP2.2 

AT3G16770 1 Symbols: RAP2 3 ATEBP ERF72
y ,

AT3G16770.1 Symbols: RAP2.3, ATEBP, ERF72 



Ethylene-repressed transcription y p p
factors

AT5G65790.1 Symbols: ATMYB68, MYB68 

AT5G65310 1 Symbols: ATHB 5 ATHB5AT5G65310.1 Symbols: ATHB-5, ATHB5 

AT4G37750.1 Symbols: DRG, CKC, CKC1, ANT 

AT5G15310.1 Symbols: AtMYB16, AtMIXTA 

AT5G15150.1 Symbols: HAT7, ATHB3, ATHB-3 

AT5G60890.1 Symbols: ATMYB34, ATR1, MYB34 

AT2G22430.1 Symbols: ATHB6 

AT5G16600.1 Symbols: AtMYB43, MYB43 

AT3G61890.1 Symbols: ATHB12, ATHB-12 

AT2G46270.1 Symbols: GBF3 



Part II---EIN2



EIN2 gene structure displayEIN2 gene structure display 

EIN2 gene has 7 exons 1294 aaEIN2 gene has 7 exons  ,1294 aa.

N-terminal 461aa  hydrophobicity, 

12 transmembrane helices12 transmembrane helices 

C-terminal 833 aa  hydrophilic. 

bi h i l h i Xbiochemical mechanism  X

subcellular localization X



ExPASy BLASTExPASy----BLAST 



Six representative genesSix representative genes





ClusteringClustering

NJ tree



MEME Conserved domainMEME-Conserved domain

Minimum width: 10

Maxmum width: 80Maxmum width: 80

Maximum number 
of motifs: 10



Seven conserved domains SMARTSeven conserved domains--SMART

• 1, 15-80  
• 2 115-3602, 115 360
• 3, 480-535
• 4, 790-840
• 5 850-980• 5, 850-980
• 6, 985-1105
• 7, 1115-1280







Seven conserved domains SMARTSeven conserved domains--SMART

• 1, 15-80  
• 2 115-3602, 115 360
• 3, 480-535
• 4, 790-840
• 5 850-980• 5, 850-980
• 6, 985-1105
• 7, 1115-1280





Sequence character WEBLOGOSequence character---WEBLOGO

Full length





C terminal 100 aaC-terminal 100 aa





Prediction of Subcellular Localization





ConclusionConclusion

• EIN3 
• Clusteringg
• Modification site prediction
• EIN3 vs p53• EIN3 vs. p53
• Microarray data analysis using KOBAS
• EIN2
• Conserved domains---- Biological Function
• Sequence motif------ Subcellular localization 



Future workFuture work
• EIN3EIN3

– Creation of point mutations;
D t (KOBAS)– Downstream responses (KOBAS);

– Protein-protein interaction (conservative 
domains);

• EIN2
– C-terminal conserved domains;

Localization;– Localization;
– Ion channel;
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