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Supplemental Figure 1:  Mature Plants. 

(A) Wild-type plants.  
(B) dcl4-1 plants with semi-dwarf phenotype.
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Supplemental Figure 2

Accumulation of Os miRNAs as 

Revealed by RNA-Filter Hybridization 

with End Labled Oligo DNA Probes. 
Nipponbare was used as control of 
DCL1IR and DCL4IR transformants; L16S 
was the wild-type control of dcl4-1. The 
RNAs were extracted from the flower 
tissues. 5S/tRNA stained with EB were 
used as loading control. 
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Supplemental Figure 3. Neighbor-Joining Phylogenetic Tree of Protein 

Sequences  with Bootstrap Values (from 1000 replicates).



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
G
G
A
G
U
U
C
A
U
G
A
A
G
C
G
G
 
0
 
0
 
1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
G
G
G
A
G
U
U
C
A
U
G
A
A
G
C
G
 
0
 
8
8
 
9
9
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
G
U
C
A
G
G
U
G
C
U
U
G
G
G
A
G
 
0
 
0
 
6
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
G
U
C
U
U
C
C
C
C
G
U
U
G
C
U
U
 
0
 
1
 
0
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
G
C
A
C
U
G
C
U
U
C
A
U
G
C
C
U
 
0
 
7
6
 
6
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
A
G
U
C
A
G
G
U
G
C
U
U
G
G
G
A
 
0
 
0
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
U
C
U
C
U
G
G
U
G
U
C
U
U
C
C
C
 
0
 
0
 
7
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
U
G
C
A
C
U
G
C
U
U
C
A
U
G
C
C
 
0
 
3
2
1
4
 
3
8
2
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
G
A
A
G
U
C
A
G
G
U
G
C
U
U
G
G
 
0
 
0
 
0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
U
U
C
U
C
U
G
G
U
G
U
C
U
U
C
C
 
0
 
6
 
3
6
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
U
G
U
U
G
C
A
C
U
G
C
U
U
C
A
U
 
0
 
1
 
0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
G
C
G
A
A
G
U
C
A
G
G
U
G
C
U
U
 
0
 
2
 
0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
U
U
U
C
U
C
U
G
G
U
G
U
C
U
U
C
 
1
 
2
 
2
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
U
G
C
U
C
C
U
G
U
U
G
C
A
C
U
G
 
0
 
1
 
0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
U
G
C
G
A
A
G
U
C
A
G
G
U
G
C
U
 
0
 
1
8
 
5
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
C
U
U
U
C
U
C
U
G
G
U
G
U
C
U
U
 
0
 
1
 
1
3
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
A
G
A
G
U
G
C
A
C
U
U
U
C
U
C
C
 
 
0
 
0
 
1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
U
U
G
A
G
G
C
G
U
C
U
G
C
U
C
C
 
0
 
0
 
8
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
U
U
G
C
G
A
A
G
U
C
A
G
G
U
G
C
 
0
 
8
 
4
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
U
A
C
U
U
U
C
U
C
U
G
G
U
G
U
C
 
0
 
0
 
3
4
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
G
A
G
A
G
A
G
U
G
C
A
C
U
U
U
C
 
0
 
6
 
2
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
C
C
U
U
G
A
G
G
C
G
U
C
U
G
C
U
 
5
 
0
 
2
9
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
G
U
U
G
C
G
A
A
G
U
C
A
G
G
U
G
 
0
 
5
 
5
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
C
U
C
U
C
U
G
U
A
G
U
A
C
U
U
U
 
0
 
1
 
0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
U
C
U
C
U
U
G
A
G
A
G
A
G
U
G
C
 
0
 
0
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
U
C
C
U
U
G
A
G
G
C
G
U
C
U
G
C
 
0
 
0
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
G
G
U
U
G
C
G
A
A
G
U
C
A
G
G
U
 
0
 
9
 
6
7
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
U
U
U
C
G
C
U
C
U
C
U
G
U
A
G
U
 
0
 
0
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
A
G
C
G
U
C
C
U
U
U
A
G
A
A
U
C
 
0
 
0
 
1
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
U
C
A
G
G
A
U
C
C
U
U
G
A
G
G
C
 
0
 
1
 
6
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
U
G
G
U
U
G
C
G
A
A
G
U
C
A
G
G
 
0
 
0
 
3
9
7
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
A
A
U
U
U
C
G
C
U
C
U
C
U
G
U
A
 
0
 
0
 
4
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
A
A
G
C
G
U
C
C
U
U
U
A
G
A
A
U
 
0
 
8
8
 
1
1
5
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
G
A
G
U
C
A
G
G
A
U
C
C
U
U
G
A
 
0
 
2
 
0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
A
U
G
G
U
U
G
C
G
A
A
G
U
C
A
G
 
0
 
0
 
2
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
A
U
C
A
A
U
U
U
C
G
C
U
C
U
C
U
 
0
 
1
 
3
0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
G
A
A
G
A
A
A
A
G
C
G
U
C
C
U
U
 
0
 
0
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
C
G
U
C
G
U
A
G
U
A
A
C
U
G
U
C
G
 
0
 
0
 
3
 
U
C
A
C
-
-
G
U
C
C
A
G
U
G
U
U
G
U
U
 
0
 
7
 
2
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
G
G
A
G
U
C
A
G
G
A
U
C
C
U
U
G
 
0
 
0
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
G
A
U
G
G
U
U
G
C
G
A
A
G
U
C
A
 
0
 
3
 
0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
A
A
U
C
A
A
U
U
U
C
G
C
U
C
U
C
 
0
 
1
7
 
1
7
0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
U
U
U
G
G
A
A
G
A
A
A
A
G
C
G
U
 
0
 
0
 
4
 

A
G
C
G
C
G
U
C
G
U
A
G
U
A
A
C
U
G
U
C
G
U
C
C
A
C
G
A
U
C
A
C
-
-
G
U
C
C
A
G
U
G
U
U
G
U
U
C
A
U
G
G
C
A
U
-
-
-
-
-
-
G
G
G
G
G
A
U
G
G
A
G
U
C
A
G
G
A
U
C
C
U
U
G
A
G
G
C
G
U
C
U
G
C
U
C
C
U
G
U
U
G
C
A
C
U
G
C
U
U
C
A
U
G
C
C
U
U
U
C
C
U
G
C
C
U
U
C
U
A
G
G
A
U
G
C
U
U
A
A
G
A
U
G
G
U
U
G
C
G
A
A
G
U
C
A
G
G
U
G
C
U
U
G
G
G
A
G
U
U
C
A
U
G
A
A
G
C
G
G
U
C
A
U
A
A
U
C
A
A
U
U
U
C
G
C
U
C
U
C
U
G
U
A
G
U
A
C
U
U
U
C
U
C
U
G
G
U
G
U
C
U
U
C
C
C
C
G
U
U
G
C
U
U
C
C
U
U
U
U
G
G
A
A
G
A
A
A
A
G
C
G
U
C
C
U
U
U
A
G
A
A
U
C
U
C
U
U
G
A
G
A
G
A
G
U
G
C
A
C
U
U
U
C
U
C
C
C
U
C
U
C
C
U
G
C
C
A
U
C
A
G
U
A
G
U
G
C
C
U
U
U
A
U
U
U
U
C
G
C
U

|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
|
|
|
|
|
|
|
|
|
:
|
|
:
|
|
|
|
:
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
:
:
:
:
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
|
:
|
|
|
|
|
|
|
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
|
|
|
|
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
|
|
|
|
:
:
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
|
|
|
|
|
|
|
|
:
|
|
|
|
|
|
|
|
:
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
|
:
|
|
:
:
|
 
 

U
C
G
U
G
U
A
G
U
A
U
C
A
C
U
G
G
U
A
G
U
A
G
G
A
G
C
C
A
G
U
G
U
A
U
A
G
G
U
C
A
C
A
A
C
G
A
G
U
A
C
U
G
C
A
A
G
U
A
C
U
C
U
C
C
C
U
G
C
U
U
C
A
G
U
C
C
U
A
G
G
A
A
C
U
C
C
G
C
G
G
A
C
U
A
G
A
A
C
A
A
U
G
U
A
A
C
G
A
A
G
U
A
C
G
G
A
A
A
G
G
U
C
G
G
A
A
A
G
U
U
U
U
A
U
G
A
A
U
U
C
U
A
C
C
A
U
C
G
C
U
U
C
A
G
U
C
C
A
C
G
G
A
C
U
U
U
C
A
A
G
U
A
C
U
U
C
G
C
C
A
G
U
A
U
U
A
G
U
U
G
A
A
G
U
G
A
G
A
G
A
C
A
U
C
G
U
A
A
A
G
G
A
G
G
C
U
A
C
A
G
A
G
G
G
G
G
G
A
A
U
G
A
G
A
G
A
G
A
A
C
C
U
U
C
U
U
U
-
C
G
C
G
G
G
A
A
A
U
C
U
U
A
G
A
G
A
A
C
U
C
U
C
U
C
A
C
G
U
A
A
A
A
G
A
G
G
G
A
U
A
G
G
A
C
G
G
U
C
G
U
U
G
U
C
A
C
G
G
G
A
A
A
A
A
C
G
G
G
A
A

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
A
U
A
G
G
U
C
A
C
A
A
C
G
A
G
U
 
0
 
1
0
 
1
0
 
 
 
 
 
 
 
 
 
 
 
C
U
U
C
A
G
U
C
C
U
A
G
G
A
A
C
U
 
0
 
1
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
G
G
A
A
A
G
U
U
U
U
A
U
G
A
A
U
 
0
 
0
 
8
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
U
U
G
A
A
G
U
G
A
G
A
G
A
C
A
U
 
0
 
0
 
5
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
A
A
U
G
A
G
A
G
A
G
A
A
C
C
U
U
 
0
 
0
 
3
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
G
U
C
G
U
U
G
U
C
A
C
G
G
G
A
A
 
0
 
0
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
A
G
U
C
C
U
A
G
G
A
A
C
U
C
C
G
 
0
 
0
 
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
C
U
A
C
C
A
U
C
G
C
U
U
C
A
G
U
 
0
 
0
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
G
A
A
G
U
G
A
G
A
G
A
C
A
U
C
G
 
0
 
0
 
9
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
U
U
C
U
U
U
-
C
G
C
G
G
G
A
A
A
U
 
0
 
0
 
4
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
G
A
A
C
U
C
C
G
C
G
G
A
C
U
A
G
 
0
 
0
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
C
A
U
C
G
C
U
U
C
A
G
U
C
C
A
C
 
0
 
2
8
 
0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
G
U
A
A
A
G
G
A
G
G
C
U
A
C
A
G
 
0
 
0
 
2
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
U
U
-
C
G
C
G
G
G
A
A
A
U
C
U
U
A
 
0
 
0
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
A
A
C
U
C
C
G
C
G
G
A
C
U
A
G
A
 
4
 
9
7
 
7
7
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
A
U
C
G
C
U
U
C
A
G
U
C
C
A
C
G
 
0
 
4
 
0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
A
A
A
G
G
A
G
G
C
U
A
C
A
G
A
G
 
0
 
2
0
 
0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
-
C
G
C
G
G
G
A
A
A
U
C
U
U
A
G
A
 
0
 
1
9
 
4
4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
A
C
U
C
C
G
C
G
G
A
C
U
A
G
A
A
 
0
 
3
 
2
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
U
C
G
C
U
U
C
A
G
U
C
C
A
C
G
G
 
3
 
9
 
8
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
C
G
G
G
A
A
A
U
C
U
U
A
G
A
G
A
 
0
 
1
5
 
9
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
C
G
C
U
U
C
A
G
U
C
C
A
C
G
G
A
 
 
0
 
1
1
 
0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
G
G
A
A
A
U
C
U
U
A
G
A
G
A
A
C
 
0
 
1
 
4
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
G
C
U
U
C
A
G
U
C
C
A
C
G
G
A
C
 
1
 
0
 
2
0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
A
A
A
U
C
U
U
A
G
A
G
A
A
C
U
C
 
0
 
0
 
2
4
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
C
U
U
C
A
G
U
C
C
A
C
G
G
A
C
U
 
0
 
4
 
1
0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
C
C
A
C
G
G
A
C
U
U
U
C
A
A
G
U
 
0
 
1
 
8
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
U
U
C
A
A
G
U
A
C
U
U
C
G
C
C
A
 
0
 
0
 
2
0
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
U
C
A
A
G
U
A
C
U
U
C
G
C
C
A
G
 
0
 
1
 
1
0
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
A
G
U
A
C
U
U
C
G
C
C
A
G
U
A
U
 
0
 
0
 
1

5
’ 3
’

S
u

p
p

le
m

e
n

ta
l 
F

ig
u

re
 4

: 
1
7
n

t 
S

m
a
ll
 R

N
A

 M
P

S
S

 s
ig

n
a
tu

re
s
 g

e
n

e
ra

te
d

 f
ro

m
 t

h
e
 f

o
ld

 b
a
c
k
 r

e
g

io
n

 o
f 

A
K

1
2
0
9
2
2
 t

ra
n

s
c
ri

p
t.

 

Th
e 

si
gn

at
ur

es
 o

rig
in

at
in

g 
fro

m
 th

e 
5′

 e
nd

 o
f t

he
 h

ai
rp

in
 s

tru
ct

ur
e 

w
er

e 
al

ig
ne

d 
on

 th
e 

to
p 

ac
co

rd
in

g 
to

 th
ei

r d
er

iv
ed

 s
ite

s 
an

d 
th

e 
si

gn
at

ur
es

 fr
om

 th
e 

3′
 e

nd
 w

er
e 

ar
ra

ng
ed

 b
el

ow
 a

cc
or

di
ng

ly.
 T

he
 th

re
e 

A
ra

bi
c 

nu
m

er
al

s 
fo

llo
w

in
g 

th
e 

M
P

S
S

 s
ig

na
tu

re
s 

se
qu

en
ce

s 
in

di
ca

te
 th

e 
TP

Q
 (t

ra
ns

cr
ip

ts
 p

er
 q

ua
rte

r-
m

ill
io

n)
 fr

om
 th

re
e 

tis
su

es
 - 

FL
R

, N
ip

po
nb

ar
e 

im
m

at
ur

e 
pa

ni
cl

es
 fr

om
 9

0 
da

ys
 o

ld
 p

la
nt

s;
 

S
N

U
, g

er
m

in
at

in
g 

se
ed

lin
gs

; S
TM

; s
te

m
, r

es
pe

ct
iv

el
y.



Os02g06910 :
Os06g46410 :
Os12g41950 :
ARF6 :
Os04g57610 :
ARF8 :
Os02g04810 :
Os06g48950 :
Os08g40900 :
ARF7 :
ARF19 :
Os06g09660 :
Os04g56850 :
ARF5 :
Os01g48060 :
Os05g48870 :
Os01g54990 :
Os05g43920 :
ARF3 :
ARF4 :
ARF11 :
ARF18 :
Os01g13520 :
ARF9 :
Os01g70270 :
ARF2 :
Os11g32110 :
Os12g29520 :
Os02g35140 :
Os04g36054 :
ARF1 :
ARF12 :
ARF22 :
ARF20 :
ARF21 :
ARF15 :
ARF14 :
ARF23 :
ARF13 :
Os02g41800 :
Os04g43910 :
Os06g47150 :
Os10g33940 :
ARF10 :
ARF16 :
ARF17 :

* 20 * 40 * 60 * 80 * 100 *
-------------------------------------------------------------MKLSPSAGGVSDQPPSP--------------------PEVAEEQKCLNSELWH
-------------------------------------------------------------MRLSSSSGSVLPAQAAS--------------------PEAVEEQKCLNSELWH
-------------------------------------------------------------MKLSPPAS--ADMPQAL--------------------PENDGEQRCLNSELWH
-------------------------------------------------------------MRLS-------SAGFNP--------------------QPHEGEKRVLNSELWH
-------------------------------------------------------------MSSSSAASIGPPQPPPPPAPPE---------------EGGWLEKKCLNSELWH
-------------------------------------------------------------MKLSTSG-LG---------------------------QQGHEGEKCLNSELWH
--------------------------------------MASMKQQQ---TPASSAVTAAAAASSSATAAVA--ACEGER------------------------KAAAINSELWH
--------------------------------------MMKQAQQQPPPPPASSAATTTTAMAAAAAAAVVGSGCEGEKT-----------------------KAPAINSELWH
-------------------------------------------------------------MRKDADAQIP----------------------------------------SYP
-------------------------------------------------------------MKAPSSNGVSPNPVEGER--------------------------RNINSELWH
-------------------------------------------------------------MKAPS-NGFLPSSNEGEK--------------------------KPINSQLWH
-------------------------------------------------------------MKDQGSSGVSPAPGEGEK--------------------------KAINSELWH
-------------------------------------MASS---QEKAKTGVLRN----------AAALLDEMQLMGET---------------------QGAKK-VINSELWH
------------------------------------MMASLSCVEDKMKTSCLVNGGGTITTTTSQSTLLEEMKLLKDQ---------------------SGTRKPVINSELWH
--------------------------------------------------------MVG--IDLNTVEEEEDEEEGGATGTVT--------------APAEARAGGAVCLELWH
--------------------------------------------------------MTG--IDLNTVEEDEEEAAEEVAANGS--------------SPAPARAG-AVCLELWH
MASSASSSSSPSSRPPLMALPSFYRPPWPSERGGEQRATDCWAGSPAAGGGRARATAMG--IDLNNTASGGEED---------------------------APAPGPVCRDLWH
---------------------------------------------------------MG--IDLNTVEEEAEEG---------------------------AAAA--VCGELWH
---------------------------------------------------------MGGLIDLNVMETEEDETQTQTPSSASGSVSPTSSSSASVSVVSSNSAGGGVCLELWH
--------------------------------MEFDLNTEIAEVEEEENDDVGVGVGGGTRIDKGRLGISPSSSSSCSSGSSS--------------SSSSTGSASSIYSELWH
-------------------------------------------------------------MANVEAD--FRTSGSN---------------------------DDELYTELWK
-------------------------------------------------------------MASVEGDDDFGSSSSRSY-------------------------QDQLYTELWK
-------------------------------------------------------------MSSQGAG-----GGVG---------------------------DPELFAELWR
-------------------------------------------------------------MANRGGE--------------------------------------YLYDELWK
-------------------------------------------------------------MPPAAMAPPPPPQGSSTG--------------------------DPLYDELWH
---------------------------------------------MASSEVSMKGNRGGDNFSSSGFSDPKETRNVSVAGEGQKSNSTRSAA-----AERALDPEAALYRELWH
-------------------------------------------------------------MATAEVGG--------GGGGGGGGG------------------EDALFTELWS
-------------------------------------------------------------MAAAATAAASPVEGLTGGGGGGGGG------------------VDGLFVELWR
-------------------------------------------------------------MAGSVVAAAAAAGGGTGSS------------------------CDALYRELWH
-------------------------------------------------------------MAAAMEMAANPGGSGTCS--------------------------DALFRELWH
-------------------------------------------------------------MAASNHSSGKPGG--VLS--------------------------DALCRELWH
-------------------------------------------------------------MESGNVVNAQPELSGIIDGSK-----------------------SYVYEQLWK
-------------------------------------------------------------MESGNIVNAQPELSGIIDGSK-----------------------SYMYEQLWK
-------------------------------------------------------------METGNVVNAQPELSGIIDGSK-----------------------SYMYEQLWK
-------------------------------------------------------------MESGNIVNAQPKLSGIIDGSK-----------------------SYMYEQLWK
-------------------------------------------------------------METGNVVNAQPELSGIIDRSK-----------------------SYMYEQLWK
-------------------------------------------------------------MESGNVVNTQPELSGIIDGSK-----------------------SYMYEQLWK
-------------------------------------------------------------MESGNVVNVQSELSGIIDGSK-----------------------SYMYEQLWK
-------------------------------------------------------------MENNGEMNAQPELS--VDITK-----------------------TYMYEKLWN
---------------------------------------------------------MITFADLAEPAPG-AERCVDR--------------------------------QLWL
-------------------------------------------------------------MELAGPTEGDGGGSVDS--------------------------------QLWA
--------------------------------------------------------MITFVDSAAKERERESDKCLDP--------------------------------QLWH
---------------------------------------------------------------MKEVGEVEEVRCLDP--------------------------------QLWH
---------------------------------------------------------------------MEQEKSLDP--------------------------------QLWH
------------------------------------------------------------MINVMNPMKGGTEKGLDP--------------------------------QLWH
------------------------------------------------------------MSPPSATAGDINHREVDP--------------------------------TIWR
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120 * 140 * 160 * 180 * 200 * 220
ACAGPLVSLPAVGSRVVYFPQGHSEQVAAS-----------------------------------------------------------------------------------T
ACAGPLVSLPAVGSRVVYFPQGHSEQVAAS-----------------------------------------------------------------------------------T
ACAGPLVSLPVVRSRVVYFPQGHSEQVAAS-----------------------------------------------------------------------------------T
ACAGPLVSLPPVGSRVVYFPQGHSEQVAAS-----------------------------------------------------------------------------------T
ACAGPLVCLPTVGTRVVYFPQGHSEQVAAS-----------------------------------------------------------------------------------T
ACAGPLVSLPSSGSRVVYFPQGHSEQVAAT-----------------------------------------------------------------------------------T
ACAGPLVSLPPVGSLVVYFPQGHSEQLLITVLVHYQSGWEHWAYWLPFSVALLVWSIDSLGRTNPAIIRAFLFRKMRKKVYKSNIILRNAFSMLLETAEYLLNLSFLFQVAASM
ACAGPLVSLPPAGSLVVYFPQGHSEQ----------------------------------------------------------------------------------------
NLPSKLICILHSVTML--------------------------------------------------------------------------------------------------
ACAGPLISLPPAGSLVVYFPQGHSEQVAAS------------------------------------------------------------------------------------
ACAGPLVSLPPVGSLVVYFPQGHSEQVAAS------------------------------------------------------------------------------------
ACAGPLVSLPPVGSLVVYFPQGHSEQVAAS------------------------------------------------------------------------------------
ACAGPLVCLPQRGSLVYYFPQGHSEQVAAT-----------------------------------------------------------------------------------T
ACAGPLVCLPQVGSLVYYFSQGHSEQVAVS-----------------------------------------------------------------------------------T
ACAGPVAPLPRKGSAVVYLPQGHLEHLGAA-----------------------------------------------------------------------------------P
ACAGPVAPLPRKGGVVVYLPQGHLEHLGDA-----------------------------------------------------------------------------------P
ACAGPVVSLPRRGSAVVYLPQGHLSAAGAG-----------------------------------------------------------------------------------G
ACAGPGVALPRRGSALVYLPQAHLAADGGG-----------------------------------------------------------------------------------G
ACAGPLISLPKRGSLVLYFPQGHLEQAPD-------------------------------------------------------------------------------------
ACAGPLTCLPKKGNVVVYFPQGHLEQDAMV-----------------------------------------------------------------------------------S
ACAGPLVEVPRYGERVFYFPQGHMEQLVAS-----------------------------------------------------------------------------------T
VCAGPLVEVPRAQERVFYFPQGHMEQLVAS-----------------------------------------------------------------------------------T
ACAGPLVEVPQRDERVFYFLQGHLEQLQEP-----------------------------------------------------------------------------------T
LCAGPLVDVPQAQERVYYFPQGHMEQLEAS-----------------------------------------------------------------------------------T
ACAGPLVTVPRVGDLVFYFPQGHIEQVEAS-----------------------------------------------------------------------------------M
ACAGPLVTVPRQDDRVFYFPQGHIEQVEAS-----------------------------------------------------------------------------------T
ACAGPLVTVPRVGEKVFYFPQGHIEQVEAS-----------------------------------------------------------------------------------T
ACAGPLVTVPAVGERVFYLPQGHIEQVEAS-----------------------------------------------------------------------------------T
ACAGPLVTVPRQGELVYYFPQGHMEQLEAS-----------------------------------------------------------------------------------T
ACAGPLVTVPKRGERVYYFPQGHMEQLEAS-----------------------------------------------------------------------------------T
ACAGPLVTLPREGERVYYFPEGHMEQLEAS-----------------------------------------------------------------------------------M
LCAGPLCDIPKLGEKVYYFPQGHIELVETS-----------------------------------------------------------------------------------T
LCAGPLCDIPKLGEKIYYFPQGNIELVEAS-----------------------------------------------------------------------------------T
LCAGPLCDIPKLGENVYYFPQGNIELVDAS-----------------------------------------------------------------------------------T
LCAGPLCDIPKLGENVYYFPQGNIELVQAS-----------------------------------------------------------------------------------T
LCAGPLCDIPKLGEKVYYFPQGNIELVEAS-----------------------------------------------------------------------------------T
LCAGPLCDIPKLGEKVYYFPQGHIELVEAS-----------------------------------------------------------------------------------T
LCAGPLCDIPKLGEKVYYFPQGHIELVEAS-----------------------------------------------------------------------------------T
ICAGPLCVLPKPGEKVYYFPQGHIELIENS-----------------------------------------------------------------------------------T
ACAGGMCTVPPVGAAVYYFPQGHAEHALGLAAP---------------------------------------------------------------------------------
ACAGSMSSVPPVGAAVYYFPQGHAEQAS--AAV---------------------------------------------------------------------------------
ACAGGMVQMPPVSSKVYYFPQGHAEHAQGHG-----------------------------------------------------------------------------------
ACAGGMVQMPAPRSRVYYFAQGHAEHADGGGGAA--------------------------------------------------------------------------------
ACAGSMVQIPSLNSTVFYFAQGHTEHAHAPP-----------------------------------------------------------------------------------
ACAGGMVRMPPMNSKVFYFPQGHAENAYDCV-----------------------------------------------------------------------------------
ACAGASVQIPVLHSRVYYFPQGHVEHCCPLLS----------------------------------------------------------------------------------
cagp 6p 6 yfp gh e
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* 240 * 260 * 280 * 300 * 320 * 340
NKEMESQIPNYPNLPPQLICQLHNVTMHADAETDEVYAQMTLQPLSPQEL-----------KDPFLPAELGTA--SKQPTNYFCKTLTASDTSTHGGFSVPRRAAEKVFPPLD-
NKEMESQIPNYPNLPPQLICQLHNVTMHADAETDEVYAQMTLQPLSPQEL-----------KDPYLPAELGSA--NKQPTNYFCKTLTASDTSTHGGFSVPRRAAEKVFPPLD-
NKEVDAQIPNYPNLPPQLICQLHNVTMHADAETDEVYAQMTLQPLSPEEQ-----------KEPFLPMELGAA--SKQPTNYFCKTLTASDTSTHGGFSVPRRAAEKVFPPLD-
NKEVDAHIPNYPSLHPQLICQLHNVTMHADVETDEVYAQMTLQPLNAQEQ-----------KDPYLPAELGVP--SRQPTNYFCKTLTASDTSTHGGFSVPRRAAEKVFPPLD-
NKEVEGHIPNYPNLPAQLICQLHDVTMHADVETDEVYAQMTLQPLNPE-Q-----------NDAYLPAEMGIM--SKQPTNYFCKTLTASDTSTHGGFSVPRRAAERVFPPLD-
NKEVDGHIPNYPSLPPQLICQLHNVTMHADVETDEVYAQMTLQPLTPEEQ-----------KETFVPIELGIP--SKQPSNYFCKTLTASDTSTHGGFSVPRRAAEKVFPPLD-
QKDVDAHVPSYPNLPSKLICLLHGVNLHADPDTDEVYAQMTLQPVNTY-G-----------KEALQISELALKQ-ARPQMEFFCKTLTASDTSTHGGFSVPRRAAEKIFPPLD-
----------------------------ADPETDEVYAQMTLQPVTSY-G-----------KEALQLSELALKQ-ARPQTEFFCKTLTASDTSTHGGFSVPRRAAEKIFPPLD-
----------------------------ADPDTDEVYARMTLQPVSNC-D-----------KETLLASELALKQ-TRPQTEFFCKTLTASDTSTHGGFSVPRRAAERIFPRLD-
MQKQTDFIPSYPNLPSKLICMLHNVTLNADPETDEVYAQMTLQPVNKY-D-----------RDALLASDMGLKL-NRQPNEFFCKTLTASDTSTHGGFSVPRRAAEKIFPALD-
MQKQTDFIPNYPNLPSKLICLLHSVTLHADTETDEVYAQMTLQPVNKY-D-----------REALLASDMGLKL-NRQPTEFFCKTLTASDTSTHGGFSVPRRAAEKIFPPLD-
MHKELDNIPGYPSLPSKLICKLLSLTLHADSETDEVYAQMTLQPVNKY-D-----------RDAMLASELGLKQ-NKQPAEFFCKTLTASDTSTHGGFSVPRRAAEKIFPPLD-
RKIPNSRIPNYPNLPSQLLCQVHNITLHADKDTDEVYAQMTLQPVNSE-------------TDVFPIPTLGAYTKSKHPTEYFCKNLTASDTSTHGGFSVPRRAAEKLFPQLD-
RRSATTQVPNYPNLPSQLMCQVHNVTLHADKDSDEIYAQMSLQPVHSE-------------RDVFPVPDFGMLRGSKHPTEFFCKTLTASDTSTHGGFSVPRRAAEKLFPPLD-
GS-GPG-----AAVPPHVFCRVVDVSLHADAATDEVYAQVSLVADNEEVER---RMREGEDGAACDGEGEDAVKRPARIPHMFCKTLTASDTSTHGGFSVPRRAAEDCFPPL--
AA-AAAA----AAVPPHVFCRVVDVTLLADAATDEVYAQLSLVPEKEEVAR---RADDGE-----GEDGDGMKQRFARMPHMFCKTLTASDTSTHGGFSVPRRAAEDCFPPL--
GIRGEVA----VALPPHVACRVVDVELCADAATDEVYARLALRAEGEVFER---NLH-GGGIEREDDMEDGDEERKSRMLHMFCKTLTASDTSTHGGFSVPRRAAEDCFPPL--
EVPPAGA----AAVPPHVACRVVGVELRADAATDEVYARLALVAEGEMLQR---NFREGGGEDGAGEMEGCDAEKKPRMPHMFCKTLTASDTSTHGGFSVPRRAAEDCFPPLVI
--FSAAI----YGLPPHVFCRILDVKLHAETTTDEVYAQVSLLPESEDIER---KVREGIIDVD-GGEEDYEVLKRSNTPHMFCKTLTASDTSTHGGFSVPRRAAEDCFPPL--
YSSPLEI--PKFDLNPQIVCRVVNVQLLANKDTDEVYTQVTLLPLQEFSML---NGEGKEVKELGGEEERNGSSSVKRTPHMFCKTLTASDTSTHGGFSVPRRAAEDCFAPL--
NQGVVDQEIPVFNLPPKILCRVLSVTLKAEHETDEVYAQITLQPEEDQ-S-------------EPTSLDPPLVEPAKPTVDSFVKILTASDTSTHGGFSVLRKHATECLPSLD-
NQGINSEEIPVFDLPPKILCRVLDVTLKAEHETDEVYAQITLQPEEDQ-S-------------EPTSLDPPIVGPTKQEFHSFVKILTASDTSTHGGFSVLRKHATECLPSLD-
DPALLAEQIKMFQVPYKILCKVVNVELKAETETDEVFAQITLQPDPDQEN-------------LPTLPDPPLPEQPRPVVHSFCKILTPSDTSTHGGFSVLRRHANECLPPLD-
QQVDLNTMKPLFVLPPKILCNVMNVSLQAEKDTDEVYAQITLIPVGTEVD-------------EPMSPDPSPPELQRPKVHSFSKVLTASDTSTHGGFSVLRKHATECLPPLD-
NQVADSQ-MRLYDLPSKLLCRVLNVELKAEQDTDEVYAQVMLMPEPEQNE-----------MAVEKTTPTSGPVQARPPVRSFCKTLTASDTSTHGGFSVLRRHADECLPPLD-
NQAAEQQ-MPLYDLPSKLLCRVINVDLKAEADTDEVYAQITLLPEANQDE-----------NAIEKEAPLPPP--PRFQVHSFCKTLTASDTSTHGGFSVLRRHADECLPPLD-
NQVGEQR-MQLYNLPWKILCEVMNVELKAEPDTDEVYAQLTLLPESKQQEDNGS--------TEEEVPSAPAAGHVRPRVHSFCKTLTASDTSTHGGFSVLRRHADECLPPLD-
NQVAEQQGAPLYNLPWKIPCKVMNVELKAEPDTDEVYAQLTLLPE-KQQDGNGSGNGNVSKDKVEEEEVVPPAATERPRVHSFCKTLTASDTSTHGGFSVLRRHADECLPPLD-
DQQLDQH-LPLFNLPSKILCKVVNVELRAETDSDEVYAQIMLQPEADQNE--------------LTSPKPEPHEPEKCNVHSFCKTLTASDTSTHGGFSVLRRHAEECLPPLD-
NQQLDQY-LPMFNLPSKILCSVVNVELRAEADSDEVYAQIMLQPEADQSE--------------LTSLDPELQDLEKCTAHSFCKTLTASDTSTHGGFSVLRRHAEECLPQLD-
HQGLEQQ-MPSFNLPSKILCKVINIQRRAEPETDEVYAQITLLPELDQSE--------------PTSPDAPVQEPEKCTVHSFCKTLTASDTSTHGGFSVLRRHADDCLPPLD-
REELNEL-QPICDLPSKLQCRVIAIHLKVENNSDETYAEITLMPDTT-----------------QVVIPTQNENQFRPLVNSFTKVLTASDTSAHGGFFVPKKHAIECLPSLD-
REELNEL-KPICDLPSKLQCRVIAIQLKVENNSDETYAEITLMPDTT-----------------QVVIPTQNENQFRPLVNSFTKVLTASDTS--GGFFVPKKHAIECLPPLD-
REELNEL-QPICDLPSKLQCRVIAIHLKVENNSDETYAEITLMPDTT-----------------QVVIPTQSENQFRPLVNSFTKVLTASDTSAYGGFFVPKKHAIECLPPL--
REELNEL-QPICDLPSKLQCRVIAIHLKVENNSDEIYAEITLMPDTT-----------------QVVIPTQSENRFRPLVNSFTKVLTASDTSAYGGFSVPKKHAIECLPPLD-
REELNEL-QPICDLPSKLQCRVIAIHLKVENNSDETYAKITLMPDTTVSE------------NLQVVIPTQNENQFRPLVNSFTKVLTASDISANGVFSVPKKHAIECLPPLD-
REELNEL-QPICDFPSKLQCRVIAIQLKVENNSDETYAEITLMPDTT-----------------QVVIPTQNQNQFRPLVNSFTKVLTASDTSVHGGFSVPKKHAIECLPPLD-
REELNEL-QPNCDLPSKLQCRVIAIHLKVENNSDETYVEITLMPDTT-----------------QVVIPTENENQFRPIVNSFTKVLTASDTSAQGEFSVPCKHAIECLPPLD-
RDELDHI-RPIFDLPSKLRCRVVAIDRKVDKNTDEVYAQISLMPDTT-----------------EVMTHNTTMDTRRPIVYFFSKILTASDVSLSGGLIIPKQYAIECFPPLD-
-------ELSAARVPALVPCRVASVRYMADPDTDEVFARIRLVPLRAAEDG--------DVEEDGAAAG---EEHEKP--ASFAKTLTQSDANNGGGFSVPRYCAETIFPRLD-
-------DLSSARVPPLVPCRVVAVRFMADAESDEVFAKIRLVPLRPGDAVV-------DVGEAAAAEARREEENSRPRPTSFAKTLTQSDANNGGGFSVPRFCAETIFPELD-
-----PVEFPGGRVPALVLCRVAGVRFMADPDTDEVFAKIRLVPVRANEQGYA-----G-DADDGIGAAAAAAAQE-EKPASFAKTLTQSDANNGGGFSVPRYCAETIFPRLD-
---AAAAELGPRALPPLVLCRVEGVQFLADRDSDEVYAKIRLAPVAPGEAEFR-----EPDELCPLGAAGDAAEPSPEKPTSFAKTLTQSDANNGGGFSVPRYCAETIFPKLD-
-------DFHAPRVPPLILCRVVSVKFLADAETDEVFAKITLLPLPGNDLDLE-----NDAVLGLTPPSSDGNGNGKEKPASFAKTLTQSDANNGGGFSVPRYCAETIFPRLD-
-------DFGNLPIPPMVLCRVLAIKYMADAESDEVFAKLRLIPLKDDE---------YVDHEYGDGEDSNGFESNSEKTPSFAKTLTQSDANNGGGFSVPRYCAETIFPRLD-
-------TLPSSTSP--VPCIITSIQLLADPVTDEVFAHLILQPMTQQQFT---------PTNYSRFGRFDGDVDDNNKVTTFAKILTPSDANNGGGFSVPRFCADSVFPLLN-
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* 360 * 380 * 400 * 420 * 440 *
-----------FTQQPPAQELMAKDLHGNEWKFRHIFRGQPKRHLLTTG--WSVFVSAKRLVAGDSVLFIWNDSNQLLLGIRRANRPQTVMPSSV-------------------
-----------FTQQPPAQELIAKDLHGNEWKFRHIFRGQPKRHLLTTG--WSVFVSAKRLVAGDSVLFIWNDNNQLLLGIRRANRPQTVMPSSV-------------------
-----------FSQQPPAQELIARDLHDNEWKFRHIFRGQPKRHLLTTG--WSVFVSAKRLVAGDSVIFIWNDNNQLLLGIRRANRQQTVMPSSV-------------------
-----------YSQQPPAQELMARDLHDNEWKFRHIFRGQPKRHLLTTG--WSVFVSAKRLVAGDSVLFIWNDKNQLLLGIRRANRPQTVMPSSV-------------------
-----------FTQQPPAQELIARDIHDIEWKFRHIFRGQPKRHLLTTG--WSVFVSAKRLVAGDSVLFIWNEKNQLLLGIRRASRPQTVMPSSV-------------------
-----------YTLQPPAQELIARDLHDVEWKFRHIFRGQPKRHLLTTG--WSVFVSAKRLVAGDSVIFIRNEKNQLFLGIRHATRPQTIVPSSV-------------------
-----------FSMQPPAQELQARDIHDNVWTFRHIYRGQPKRHLLTTG--WSLFVSGKRLFAGDSVIVVR-------------------------------------------
-----------FSMQPPAQELQARDLHDNVWTFRHIYRGQPKRHLLTTG--WSLFVSGKRLFAGDSVIFVRDEKQQLLLGIRRANRQPTNISSSV-------------------
-----------FSMQPPAQELQARDLHDNVWTFRHIYRGQPKRHLLTTG--WSLFVSGKRLLAGDSVLFIRDAKQQLLLGIRRANRQPTNLSSSV-------------------
-----------FSMQPPCQELVAKDIHDNTWTFRHIYRGQPKRHLLTTG--WSVFVSTKRLFAGDSVLFIRDGKAQLLLGIRRANRQQPALSSSV-------------------
-----------FSMQPPAQEIVAKDLHDTTWTFRHIYRGQPKRHLLTTG--WSVFVSTKRLFAGDSVLFVRDEKSQLMLGIRRANRQTPTLSSSV-------------------
-----------FTMQPPAQELIAKDLHDISWKFRHIYRGQPKRHLLTTG--WSVFVSTKRLLAGDSVLFIRDEKSQLLLGIRRATRPQPALSSSV-------------------
-----------YSMQPPNQELIVRDLHDNMWTFRHIYRGQPKRHLLTTG--WSLFVGAKRLKAGDSVLFIRDEKSQLLLGVRRATRQQTMLSSSV-------------------
-----------YSAQPPTQELVVRDLHENTWTFRHIYRGQPKRHLLTTG--WSLFVGSKRLRAGDSVLFIRDEKSQLMVGVRRANRQQTALPSSV-------------------
----------DYSLQRPFQELVAKDLHGTEWRFRHIYRGQPRRHLLTTG--WSGFINKKKLVSGDAVLFLRGEDGELRLGVRRAAQLKNASPFPA-------------------
----------DYSQQRPSQELVAKDLHSTEWRFRHIYRGQPRRHLLTTG--WSAFVNKKKLVSGDAVLFLRGDDGELRLGVRRAAQLKNGSAFPA-------------------
----------DHKQLRPSQELVAKDLHGAKWRFRHIYRGQPRRHLLTTG--WSSFVNKKKLVSGDAVLFLRGDDGELRLGVRRATQLKNEAIFKA-------------------
HLKEKLVTFNDYKTVRPSQELIAVDLHGTQWKFRHIYRGQPRRHLLTIG--WSSFVNRKKLVSGDAVLFLRGDDGQLRLGVRRAVQLRNEALFEP-------------------
----------DYSQPRPSQELLARDLHGLEWRFRHIYRGQPRRHLLTTG--WSAFVNKKKLVSGDAVLFLRGDDGKLRLGVRRASQIEGTAALSA-------------------
----------DYKQQRPSQELIAKDLHGVEWKFRHIYRGQPRRHLLTTG--WSIFVSQKNLVSGDAVLFLRDEGGELRLGIRRAARPRNG-LPDS-------------------
-----------MTQPTPTQELVARDLHGYEWRFKHIFRGQPRRHLLTTG--WSTFVTSKRLVAGDAFVFLRGETGDLRVGVRRLAKQQSTMPASV-------------------
-----------MTQATPTQELVTRDLHGFEWRFKHIFRGQPRRHLLTTG--WSTFVSSKRLVAGDAFVFLRGENGDLRVGVRRLARHQSTMPTSV-------------------
-----------MSMATPTQELITKDLHGSEWRFKHIYRGQPRRHLLTTG--WSTFVTSKKLISGDAFVYLRSETGEQRVGVRRLVQKQSTMPASV-------------------
-----------MTQQTPTQELVAEDVHGYQWKFKHIFRGQPRRHLLTTG--WSTFVTSKRLVAGDTFVFLRGENGELRVGVRRANLQQSSMPSSV-------------------
-----------MTQSPPTQELVAKDLHSMDWRFRHIFRGQPRRHLLQSG--WSVFVSSKRLVAGDAFIFLRGENGELRVGVRRAMRQLSNVPSSV-------------------
-----------MSRQPPTQELVAKDLHANEWRFRHIFRGQPRRHLLQSG--WSVFVSSKRLVAGDAFIFLRGENGELRVGVRRAMRQQGNVPSSV-------------------
-----------MSRQPPTQELVAKDLHGVEWRFRHIFRGQPRRHLLQSG--WSVFVSAKRLVAGDAFIFLRGENGELRVGVRRAMRQQTNVPSSV-------------------
-----------MSQHPPTQELVAKDLHGVEWRFRHIFRGQPRRHLLQSG--WSVFVSAKRLVAGDAFIFLRGENGELRVGVRRAMRQQANIPSSV-------------------
-----------MTQNPPWQELVARDLHGNEWHFRHIFRGQPRRHLLTTG--WSVFVSSKRLVAGDAFIFLRGENGELRVGVRRLMRQLNNMPSSV-------------------
-----------MSQNPPCQELVAKDLHGTEWHFRHIFRGQPRRHLLTTG--WSVFVSSKRLVAGDAFIFLRGESGELRVGVRRLMRQVNNMPSSV-------------------
-----------MSQQPPWQELVATDLHNSEWHFRHIFRGQPRRHLLTTG--WSVFVSSKKLVAGDAFIFLRGENEELRVGVRRHMRQQTNIPSSV-------------------
-----------MSQPLPAQELLAIDLHGNQWRFNHNYRGTPQRHLLTTG--WNAFTTSKKLVAGDVIVFVRGETGELRVGIRRARHQQGNIPSSI-------------------
-----------MSQPLPTQELLATDLHGNQWRFNHNYRGTPQRHLLTTG--WNAFTTSKKLVAGDVIVFVRGETGELRVGIRRAGHQQGNIPSSI-------------------
--------------PLPAQELLAKDLHGNQWRFRHSYRGTPQRHSLTTG--WNEFTTSKKLVKGDVIVFVRGETGELRVGIRRARHQQGNIPSSI-------------------
-----------MSQPLPAQEILAIDLHDNQWRFRHNYRGTPQRHSLTTG--WNEFITSKKLVKGDVIVFVRGETGELRVGIRRARHQQGNIPSSI-------------------
-----------MSQPLPAQELLAIDLHGNQWSFRHSYRGTPQRHLLTTG--WNEFTTSKKLVKGDVIVFVRGETGELRVGIRRARHQQGNIPSSI-------------------
-----------MSQPLPTQEILAIDLHGNQWRFRHIYRGTAQRHLLTIG--WNAFTTSKKLVEGDVIVFVRGETGELRVGIRRAGHQQGNIPSSI-------------------
-----------MSQPIPAQELIAIDLHGNQWRFKHSYR-VPRGD--TTG--WNAFTTSKKLVVGDVIVFARGETGELRVGIR--------------------------------
-----------MSQPISTQNLVAKDLYGQEWSFKHVFRGTPQRHMFTSGGGWSVFATTKRLIVGDIFVLLRGENGELRFGIRRAKHQQGHIPSSV-------------------
-----------YAADPPVQTVVAKDVHGVAWNFRHIYRGTPRRHLLTTG--WSTFVNQKKLVAGDSIVFLRGDGGDLHVGIRRAKRGFCGGGGGA-------EEAS-LPGWDQY
-----------YSSEPPVQSVCAKDVHGVEWTFRHIYRGTPRRHLLTTG--WSPFVNKKQLTAGDSIVFMRDEGGNIHVGLRRAKRGFCSIGGDD-------ESLSSIPGWDQY
-----------YSADPPVQTVLAKDVHGVVWKFRHIYRGTPRRHLLTTG--WSTFVNQKKLVAGDSIVFMRTENGDLCVGIRRAKKGGVGGPEFLPPPPPPPPTPAAGGNYGGF
-----------YRADPPVQTVLAKDVHGVVWKFRHIYRGTPRRHLLTTG--WSTFVNQKKLVAGDSIVFLRTRHGELCVGIRRAKRMACGGMECMSG----WNAPGYGG--GGF
-----------YSAEPPVQTVIAKDIHGETWKFRHIYRGTPRRHLLTTG--WSTFVNQKKLIAGDSIVFLRSESGDLCVGIRRAKRGGLG------------SNAGSDNPYPGF
-----------YNAEPPVQTILAKDVHGDVWKFRHIYRGTPRRHLLTTG--WSNFVNQKKLVAGDSIVFMRAENGDLCVGIRRAKRGGIGNGPEYSAG----WNPIGGS--CGY
-----------FQIDPPVQKLYVTDIHGAVWDFRHIYRGTPRRHLLTTG--WSKFVNSKKLIAGDSVVFMRKSADEMFIGVRRTPISSSDGGSSY-------YGGDEYNGYYSQ
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460 * 480 * 500 * 520 * 540 * 560 *
-----------------------------LSSDSMHIGLLAAAAHAASTNSRFTIFYNPR----ASPSEFVIPLAKYVKAVYHTRISVGMRFRMLFETEESS-VRRYMGTITGI
-----------------------------LSSDSMHIGLLAAAAHAASTNSRFTIFYNPR----ASPSEFVIPLSKYVKAVYHTRISVGMRFRMLFETEESS-VRRYMGTITGI
-----------------------------LSSDSMHIGLLAAAAHAAATNSRFTIFYNPR----ASPSEFVIPLAKYVKAVYHTRVSVGMRFRMLFETEESS-VRRYMGTITSI
-----------------------------LSSDSMHLGLLAAAAHAAATNSRFTIFYNPR----ASPSEFVIPLAKYVKAVYHTRVSVGMRFRMLFETEESS-VRRYMGTITGI
-----------------------------LSSDSMHIGLLAAAAHAAATNSRFTIFYNPR----ASPSEFVIPLSKYIKAVFHTRISVGMRFRMLFETEESS-VRRYMGTITEV
-----------------------------LSSDSMHIGLLAAAAHASATNSCFTVFFHPR----ASQSEFVIQLSKYIKAVFHTRISVGMRFRMLFETEESS-VRRYMGTITGI
----------------------------------------------------------------ASPTEFVIPFAKYQKALYSNQISLGMRFRMMFETEELG-TRRYMGTITGI
-----------------------------LSSDSMHIGILAAAAHAAANNSPFTIFYNPR----ASPTEFVIPFAKYQKAVYGNQISLGMRFRMMFETEELG-TRRYMGTITGI
-----------------------------LSSDSMHIGILAAAAHAAANNSQFTIYYNPR----ASTSEFVIPFAKYQKAVYGNQLSLGMRFRMMFETEESG-TRRYMGTITGI
-----------------------------ISSDSMHIGVLAAAAHANANNSPFTIFYNPRW---AAPAEFVVPLAKYTKAMYA-QVSLGMRFRMIFETEECG-VRRYMGTVTGI
-----------------------------ISSDSMHIGILAAAAHANANSSPFTIFFNPR----ASPSEFVVPLAKYNKALYA-QVSLGMRFRMMFETEDCG-VRRYMGTVTGI
-----------------------------LSSDSMHIGILAAAAHAAANSSPFTIFYNPR----ASPSEFVIPLAKYNKALYT-QVSLGMRFRMLFETEDSG-VRRYMGTITGI
-----------------------------LSTDSMHIGVLAAAAHAASSGSSFTIYYNPR----TSPSPFVIPVARYNKATY-MQPSVGMRFAMMFETEESS-KRRYTGTVVGI
-----------------------------LSADSMHIGVLAAAAHATANRTPFLIFYNPR----ACPAEFVIPLAKYRKAICGSQLSVGMRFGMMFETEDSG-KRRYMGTIVGI
-----------------------------LHNQISNTSSLSEVAHAVAVKSIFHIYYNPSCTHRLSQSEFIIPYWKFMRSFSQ-PFSVGMRFKLRYESEDAS-ERRRTGIIIGS
-----------------------------LYNQCSNLGTLANVAHAVATESVFNIYYNP----RLSQSEFIVPYWKFMKSLSQ-PFSVGLRFKMRYESEDAT-ERRYTGIITGS
-----------------------------FSSESSKMRTLSAVADSLKHGSVFHICYNP----RATASEYVVPYWKFVKSFNH-PVCIGMRFKFHFESEDVN-ERR-SGMIAGV
-----------------------------VNSSDSKLRILSSVASSLENKSVFHICFNP----RSGASEFIVPYWRLLKSLNH-PFSIGMRFRVCYESEDAN-ERS-AGLISGI
-----------------------------QYNQNMNHNNFSEVAHAISTHSVFSISYNP----KASWSNFIIPAPKFLKVVDY-PFCIGMRFKARVESEDAS-ERRSPGIISGI
-----------------------------IIEKNSCSNILSLVANAVSTKSMFHVFYSP----RATHAEFVIPYEKYITSIRS-PVCIGTRFRMRFEMDDSP-ERRCAGVVTGV
-----------------------------ISSQSMRLGVLATASHAVTTTTIFVVFYKPR----IS--QFIISVNKYMMAMKN-GFSLGMRYRMRFEGEESP-ERIFTGTIIGS
-----------------------------ISSQSMHLGVLATASHAVRTTTIFVVFYKPR----IS--QFIVGVNKYMEAIKH-GFSLGTRFRMRFEGEESP-ERIFTGTIVGS
-----------------------------ISSQSMHLGVLASASHAIKTNSIFLVYYRPR----LSQSQYIVSVNKYLAASKV-GFNVGMRFKMSFEGEDVP-VKKFSGTIVGE
-----------------------------ISSHSMHLGVLATARHATQTKTMFIVYYKPR----TS--QFIISLNKYLEAMSN-KFSVGMRFKMRFEGEDSP-ERRYSGTVIGV
-----------------------------ISSQSMHLGVLATAWHAINTKSMFTVYYKPR----TSPSEFIIPYDQYMESVKN-NYSVGMRFRMRFEGEEAP-EQRFTGTIIGS
-----------------------------ISSHSMHLGVLATAWHAISTGTMFTVYYKPR----TSPSEFIVPFDQYMESVKN-NYSIGMRFKMRFEGEEAP-EQRFTGTIVGI
-----------------------------ISSHSMHLGVLATAWHAVNTGTMFTVYYKPR----TSPAEFVVPYDRYMESLKQ-NYSIGMRFKMRFEGEEAP-EQRFTGTIVGM
-----------------------------ISSHSMHLGVLATAWHAVNTGTMFTVYYKPR----TSPSEFVVPRDLYKESLKR-NHSIGMRFKMTFEGEEAA-EQRFTGTIVGV
-----------------------------ISSHSMHLGVLATASHAISTGTLFSVFYKPR----TSQSEFVVSANKYLEAKNS-KISVGMRFKMRFEGDEAP-ERRFSGTIIGV
-----------------------------ISSHSMHLGVLATASHAISTGTLFSVFYKPR----TSRSEFVVSVNKYLEAKKQ-NLSVGMRFKMRFEGDEAP-ERRFSGTIIGI
-----------------------------ISSHSMHIGVLATAAHAITTGTIFSVFYKPR----TSRSEFIVSVNRYLEAKTQ-KLSVGMRFKMRFEGEEAP-EKRFSGTIVGV
-----------------------------VSIDCMRHGVVASAKHAFDNQCMFTVVYKP------RSSKFIVSYDKFLDAVNN-KFNVGSRFTMRLEGDDFS-ERRCFGTIIGV
-----------------------------ISIESMRHGVIASAKHAFDNQCMFIVVYKP------RSSQFIVSYDKFLDAVNN-KFNVGSRFTMRFEGDDFS-ERRYFGTIIGV
-----------------------------VSIDCMRHGVIASAKHALDNQCIFIVVYKPS----IRSSQFIVSYDKFLDAMNN-KFIVGSRFTMRFEGDDFS-ERRYFGTIIGV
-----------------------------VSIDCMRHGVIASAKHAFDNQCIFIVVYKP------RSSQFIVSYDKFLDAVNN-KFNVGSRFTMRFEGDDFS-ERRYFGTIIGV
-----------------------------VSIDCMRHGVIASAKHAFDNQCMFIVVYKP------RSSQFIVSYDKFLDAVNN-KFNVGSRFTMRFEGDDLS-ERRYFGTIIGV
-----------------------------VSIESMRHGIIASAKHAFDNQCMFIVVYKP------RSSQFIVSYDKFLDVVNN-KFNVGSRFTMRFEGDDFS-ERRSFGTIIGV
------------------------------------------------------------------------------------------------------------------
-----------------------------ISANCMQHGVIASVVNAFKTKCMFNVVYKP------SSSQFVISYDKFVDAMNN-NYIVGSRFRMQFEGKDFS-EKRYDGTIIGV
GGLMRGNASPC---------AAAK------GRGKVRAEDLVEAARLANGGQPFEVVYYPR----ASTPEFCVRAAAVRAAMRV-QWCPGMRFKMAFETEDSSRISWFMGTVASV
RGLMRRNATAT---------ATGGRT---PPKGKVPPENVLTAATRATTGQPFEVLYYPR----ASTPEFCVRAAAVRTAMAV-QWCPGMRFKMAFETEDSSRISWFMGTVAGV
SMFLRGDDDGN------KMAAAARG----KVRARVRPEEVVEAANLAVSGQPFEVVYYPR----ASTPEFCVKAGAVRAAMRT-QWFAGMRFKMAFETEDSSRISWFMGTVSAV
SAFLK-EEESK------LMKGHGGGG-YMKGKGKVRMADVVEAASLASSGQPFEVAYYPR----ASTPDFVVKAASVQAAMRI-QWCSGMRFKMAFETEDSSRISWFMGTISSV
SGFLRDDESTTTTSKLMMMKRNGNNDGNAAATGRVRVEAVAEAVARAACGQAFEVVYYPR----ASTPEFCVKAADVRSAMRI-RWCSGMRFKMAFETEDSSRISWFMGTVSAV
SSLLREDESNS-------LRRSNCS--LADRKGKVTAESVIEAATLAISGRPFEVVYYPR----ASTSEFCVKALDARAAMRI-PWCSGMRFKMAFETEDSSRISWFMGTVSAV
SSVAKEDDGSP--------KKTFRRS----GNGKLTAEAVTDAINRASQGLPFEVVFYPA----AGWSEFVVRAEDVESSMSM-YWTPGTRVKMAMETEDSSRITWFQGIVSST
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580 * 600 * 620 * 640 * 660 * 680
S---DLDPVRWMNSHWRSVKVGWDESTAGERQPRVSLWEIEPLTT-FPMYPSPFPLRLKRPWPTGLPS---LYGGKEDDLA--SSLMWL-RDSQNTGFQSLNFGGLGMSPWMQP
S---DLDAARWPNSHWRSVKVGWDESTAGERQPRVSLWEIEPLTT-FPMYPSPFPLRLKRPWPTGLPS---LHGGKDDDLT--SSLMWL-RDSANPGFQSLNFGGLGMNPWMQP
S---DLDSVRWPNSHWRSVKVGWDESTTGDKQPRVSLWEIEPLTT-FPMYPSAFPLRLKRPWASGLPMHGMFNGGGNDDFARYSSLMWL-RDG-NRGTQSLNFQGHGVSPWLQP
C---DLDPTRWANSHWRSVKVGWDESTAGERQPRVSLWEIEPLTT-FPMYPSPFPLRLKRPWPPGLPS---FHGLKEDDMG---MSMSS-PLMWDRGLQSLNFQGMGVNPWMQP
S---DADPVRWPSSYWRSVKVGWDESTAGERPPRVSLWEIEPLTT-FPMYPSLFPLRVKHPWYSGVAS---LHDD-----SNALMWLRG-VAGEG-GFQSLNFQSPGIGSWGQQ
S---DLDSVRWPNSHWRSVKVGWDESTAGERQPRVSLWEIEPLTT-FPMYPSLFPLRLKRPWHAGTSS---LPDGR-GDLGSGLTWLRG-GGGEQQGLLPLNYPSVGLFPWMQQ
S---DLDPV------------GWDESAAGERRNRVSIWEIEPVAAPFFLCPQPF-FGVKRPRQ--LDD---ES-EMENLFKRAMPWLGEEVCIKDTQNQNSTAPGLSLVQWMNM
S---DLDPVRWKNSQWRNLQVGWDESAAGERRNRVSIWEIEPVAAPFFICPPPF-FGAKRPRQ--LDD---ESSEMENLLKRAMPWLGEEICIKDPQTQNTIMPGLSLVQWMNM
S---DLDPVRWKTSHWRNIQVAWDEAAPTERRTRVSLWEIEPIIAPFFIYPSPL-FTAKRPRLPGMTD---DETEMDGLLKRAMPWVGEEICKKDLNIQNSVVPGLNLAQWMNM
S---DLDPVRWKNSQWRNLQIGWDESAAGDRPSRVSVWDIEPVLTPFYICPPPF-FRPRFSGQPGMPD---DETDMESALKRAMPWLDNSLEMKDP--SSTIFPGLSLVQWMNM
S---DLDPVRWKGSQWRNLQVGWDESTAGDRPSRVSIWEIEPVITPFYICPPPF-FRPKYPRQPGMPD---DELDMENAFKRAMPWMGEDFGMKDA--QSSMFPGLSLVQWMSM
G---DLDPVRWKNSHWRNLQVGWDESTASERRTRVSIWEIEPVATPFYICPPPF-FRPKLPKQPGMPD---DENEVESAFKRAMPWLADDFALKDV--QSALFPGLSLVQWMAM
S---DYDPMRWPNSKWRNLQVEWDEHGYGERPERVSIWDIETPEN-TLVFPSST-LNSKRQCLPGYGVSVPGMEIGSANMSSFPRAQGNPYGSLQH--IPAVGSELAIMLLNQS
S---DLDPLRWPGSKWRNLQVEWDEPGCNDKPTRVSPWDIETPES-LFIFPSLT-SGLKRQLHPSYFAGET--EWGSLIKRPLIRVPDSANGIMPYASFPSMASEQLMKMMMR-
R---EADPM-WHGSKWKCLVVKWDDDVECRRPNGVSPWEIELSG-SVSGSHLSTPHSKRLKSCFPQVNP-DIVLPNGSVSSDFAESARFHKVLQ------------------GQ
G---DTDPM-WHGSKWKCLLVRWDDDAEFRRPNRVSPWEIELTS-SVSGSHLSTPHSKRLKPCLPHVNP-EYMVPRGGGCPDFAESAQFHKVLQ------------------GQ
S---EVDPIRWPGSKWRSLLVRWEDATDCNSQNRVSPWEIEIVGGSISVAHSLSASSSKRTKLCPQGNL-DVPALYGNGRPDSVETEKFPRVLQ------------------GQ
S---EVDPIRWPGSRWKCLLVRWDDSTDSSHQNRVSPWEIERVGGSVSVTHSLSSGSKRTKLHFPQGSL-DTPFLNGNGHPDSMGTENFHRVLQ------------------GQ
S---DLDPIRWPGSKWRCLLVRWDDIVANGHQQRVSPWEIEPSGSISNSGSFVTTGPKRSRIGFSSGKP-DIPVSEGIRATDFEESLRFQRVLQ------------------GQ
C---DLDPYRWPNSKWRCLLVRWDESFVSDHQERVSPWEIDPSVSLPHLSIQSSPRPKRPWAGLLDTTPPGNPITKRGGFLDFEESVRPSKVLQ------------------GQ
G----DLSSQWPASKWRSLQIQWDEPSSIQRPNKVSPWEIEPFSPSALTPTPTQQ-QSKSKRSR----PISEITGSPVASSFLSSFSQSH----------------------ES
G----DLSSQWPASKWRSLQVQWDEPTTVQRPDKVSPWEIEPFLATSPISTPAQQPQSKCKRSR----PIEPSVKTPAPPSFLYSLPQSQ----------------------DS
G----DLSLQWSGSEWKSLKVQWDEVTNVNGPERVSPWEIETCDGTAPAINVPLQSATKNKRPREPSETIDLQSLEPAQEFWLSGMPQQH----------------------EK
K----DCSPHWKDSKWRCLEVHWDEPASISRPNKVSPWEIEPFVNSE---NVPKSVMLKNKRPRQVSEVSALDVGITASNLWSSVLTQPH----------------------EF
E---NLDP-VWPESSWRSLKVRWDEPSTIPRPDRVSPWKIEP-ASSPP-VNPLPLSRVKRPRPNAPPASPESPILTKEAATKVDTDPAQAQRSQNSTVLQGQEQMTLRSNLTES
E---ESDPTRWPKSKWRSLKVRWDETSSIPRPDRVSPWKVEP-ALAPPALSPVPMPRPKRPRSNIAPSSPDSSMLTREGTTKANMDPLPASG--LSRVLQGQEYSTLRTKHTES
G---DSDPAGWPESKWRSLKVRWDEASSIPRPERVSPWQIEP-AVSPPPVNPLPVPRTKRLRPNATALPADSSAIAKEAATKVVVESEPNGT---QRTFQTQENATPKSGFGNS
G---DSDPSGWADSKWRSLKVRWDEAASVPRPDRVSPWQIEP-ANSPSPVNPLPAPRTKRARPNVLASSPDLSAVNKEVASKVMANSQQNGL---PRAFHSQENMNLRSRFGDS
G---SMSTSPWANSDWRSLKVQWDEPSVVPRPDRVSPWELEP-LAV-SNSQPSPQPPARNKR----ARPPASNSIAPELP---PVFG---------------------------
GSVPAMSKSPWADSDWKSLKVQWDEPSAIVRPDRVSPWELEP-LDA-SNPQP-PQPPLRNKR----ARPPASPSVVAELP---PSFG---------------------------
Q---ENKSSVWHDSEWRSLKVQWDEPSSVFRPERVSPWELEP-LVANSTPSSQPQPPQRNKR----PRPPGLPSPATGPSGPVTPDG---------------------------
S----DFSPHWKCSEWRSLEVQWDEFTSFPGPKKVSPWDIEH---LMPAINVPRSFLLKNKRLREVNEIGSSSSHLLPPILTQGQENEQL------------------------
S----DFSPHWKCSEWRNLEVQWDEFASFSRPNKVSPWEIEH---LMPALNVPRPSLLKNKRLREVNEIGSSSSHLLPPILTQGQEIGQL------------------------
N----DFSPHWKCSEWRSLEVQWDEFASFSRPNKVSPWEIEH---LMSALNVPRSSLLKNKRLREVNEFG--------------QEIGQL------------------------
S----DFSPHWKCSEWRSLEVQWDEFASFSRPNKVSPWEIEH---LVPALNVPRSSLLKNKRLREVNEFGSSSSHLLPPILTQGQEIGQL------------------------
S----NFSPHWKCSDWRSLEVQWDEFASFLRPNKVSPWEIEH---LMPALNVPRSSFLKNKRLREVNEFGSSSSHLLPPILTQGQEIGQL------------------------
S----DFSPHWKCSEWRSLEVQWDEFASFPRPNQVSPWDIEH---LTPWSNVSRSSFLKNKRSREVNEIGSSSSHLLPPTLTQGQEIGQQ------------------------
------------------------------------------------------------------------------------------------------------------
N----DMSPHWKDSEWRSLKVQWDELSPFLRPNQVSPWDIEH---LIPSSDISQSSLKKKKHWLQLNEIGATLSN-----LWTCQEIGQR------------------------
Q---VADPIRWPQSPWRLLQVTWDEPDLLQNVKRVSPWLVELVSSMPAINLSSFSPPRKKPRILAYPEFPFEG--QLLN-PAFPPNPLAHGHHHYHHN----------------
Q---ASDPVRWPQSPWRLLQVTWDEPELLQNVKRVCPWLVELVSSMPNLHLPSFSPPRKKPRNPPYAELPLEG--QIFTGPVFPPNPMAHDHHHHHG-----------------
Q---VADPIRWPNSPWRLLQVSWDEPDLLQNVKRVSPWLVELVSNMPAIHLAPFSPPRKKLCVPLYPELPIDG---QFPTPMFHGNPLARGVGPMCY-----------------
Q---VADPNRWPNSPWRLLQVTWDEPDLLQNVKCVSPWLVELVSSIPPIHLGPFSSPRKKLRVPPHPDFPFEG---HLLNPIFHGNPLGPSNSPLCC-----------------
Q---VADPIRWPNSPWRLLQVAWDEPDLLQNVKRVSPWLVELVSNMPTIHLSPFS-PRKKIRIPQPFEFPFHGTKFPIFSPGFANNGGGESMCYLSN-----------------
N---VSDPIRWPNSPWRLLQVAWDEPDLLQNVKRVNPWLVELVSNVHPIPLTSFSPPRKKMRLPQHPDYNNLIN--SIPVPSFPSNPLIRS-SPLSS-----------------
Y---QETG-PWRGSPWKQLQITWDEPEILQNVKRVNPWQVEIAAHATQLHTPFPPAKRLKYPQPGGGFLSGDDGEILYPQSGLSSAAAPDPSPSMFS-----------------
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* 700 * 720 * 740 * 760 * 780 * 8
RLDSS-LLGLQPDMYQTIAAAA-----------ALQNTTKQVSPAMLQ-----------------------------FQQPQNIVGRS-SLLSSQILQQAQPQFQQ-MYHQNIN
RFDAS-LLGLQPDMYQTIAAT------------AFQDPTKQVSPTILQ-----------------------------FQQPQNIGGRANTLLPSQILQQVQPQFQQQQYLQNIN
RIDSP-LLGLKPDTYQQMAAAA-------LEEIRYGDPSKQ-HPATLQ-----------------------------YQQTHNLNSGLNSLFASHVLGQVQFQPQQ-SPLQVVQ
RLDTSGLLGMQNDVYQAMAAAA-------LQDMRGIDPAKA-AASLLQ-----------------------------FQNSPGFSMQSPSLVQPQMLQQQLSQQQQQLSQQQQQ
RLHPSLLSSDHD-QYQAVVAAA-------AASQSGG-YLKQQFLHLQQ-----------------------------PMQSPQEHCNLNPLLQQQILQQASQQQIINPDAQNIQ
RLDLSQMGTDNNQQYQAMLAAG-------LQNIGGGDPLRQQFVQLQE-----------------------------PHHQYLQQS---ASHNSDLMLQQQQQQQASRHLMHAQ
NRQQSSSLANTAAQSEYLQALG-NPAMQNLAAD---ELARQLYVQNNL--LQQNCIQFNS--------------PKLPQQMQTMNDLSKAAIPLNQLGAIINPQDQKQDAVNHQ
NMQQSSSFANTAMQSEYLRSLS-NPNMQNLGAA---DLSRQLCLQNQL--LQQNNIQFNT--------------PKLSQQMQPVNELAKAGIPLNQLGVSTKPQEQIHDASNLQ
--QHSSSLPGTVVQPELLNSLS-GKPVQNLAAA---DLSRQISFHPQF--LQQNNIQFNT--------------ALVPQQNQQTEQLAKVIPTPNQLGSVIIPQKVVQDCNSEQ
QQQNGQLPSAAAQPGFFPSMLSPTAALHNNLGG-TDDPSKLLSFQTPHGGISSSNLQFNKQNQQAPMSQLPQPPTTLSQQQQLQQLLHSSLNHQQQQSQSQQQQQQQQLLQQQQ
QQNNPLSGSATPQ---LPSALS-SFNLPNNFA--SNDPSKLLNFQSPN--LSSANSQFNK----------PNTVNHISQQMQAQPAMVKSQ--QQQQQQQQQHQHQQQQLQQQQ
QQ-NPQMLTAASQTVQSPYLNSNALAMQDVMGSSNEDPTKRLNTQAQN--MVLPNLQVGSKVDHPVMSQHQQQPHQLSQQQQVQPSQQSSVVLQQHQAQLLQQN-AIHLQQQQE
GQTLGSPLSFHQSSYSSIIQNVKQNYIPPLTVSTSACLTKQESLPSDDAQHQFHMANMQNG------------DLEGSEVQPVIDSISESKLNATSRDPRNTDSYTSRSTSEQN
--------PHNNQNVPSFMSEMQQN-----------IVMGNGGLLGDMKMQQPLMMNQKS-----------------EMVQPQNKLTVNPSASNTSGQEQNLSQSMSAPAKPEN
ELLGLKTRDGTVNTASQATEAR------------------------------------------------------NFQYTDERSCSINMSNNILGVPRLGVKTPSGNPGFSYH
ELLGFKSHGGTAAATSQPCEAR------------------------------------------------------HLQYIDERSCSSDASNSILGVPRLGDRAPLGNPGFSYH
ELMGSRTHR--ATCSPQSIDIT------------------------------------------------------KSKSFDAWRFLTDTRSCMLGS--STSRLPVQYSGYTHQ
EFRGSRSHG--VVCS-ESPGVP------------------------------------------------------NFQSPDNRRFSADMRGYMMPA--SGP--PQRNTEFTYQ
EIFP----GFINTCSDGGAGAR------------------------------------------------------RGR---------------------------------FK
ENIG-------SASPSQGFDVM------------------------------------------------------NRRILDFAMQSHANPVLVSSRVKDRFGEFVDATGVNPA
N---------------------------------------------------------------------------------------------------------------PS
I---------------------------------------------------------------------------------------------------------------NA
TGIGSSEPNCISGHQVVWPGEH------------------------------------------------------PGYGAVSSSVCQNPLVLESWLKDFNSSNKGVSPTLSEI
AQS-------------------------------------------------------------------------------------------------------CITSQWSS
NDSDVTAHKPMMWSPSPNAAKA------------------------------------------------------HPLTFQQRPPMDNWMQLGRRETDFKDVRSGS-QSFGDS
VECDAPENS-VVWQSSADDDKV------------------------------------------------------DVVSGSRRYGSENWMSSARHEPTYTDLLSGFGTNIDPS
SELES-AQKSIMRPSGFDREKN------------------------------------------------------N-TPIQWKLGSDGRMQMSKPE-SYSEMLSGFQPPKDVQ
NELNT-SQKLTMWSSGSNQEKN------------------------------------------------------N-VSVQRELGSQSWMQMRRPD-GSSEILSGFQPLKDTR
-LWKSSAE------------------------------------------------------------------------------STQGFSFSGLQRTQELYPSSPNPIFSTS
-LWKPPSE------------------------------------------------------------------------------AAQTLSFSEPQRAREIFPSIPASIFSAS
-VWKSPAD------------------------------------------------------------------------------TPSSVPLFSPPAKAATFGHGGNKSFGVS
------------------------------------------------------------------------------------------------------------SVASPM
------------------------------------------------------------------------------------------------------------SVASPM
------------------------------------------------------------------------------------------------------------SVASPM
------------------------------------------------------------------------------------------------------------SVASPM
------------------------------------------------------------------------------------------------------------SVASPM
------------------------------------------------------------------------------------------------------------SMATPM
------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------SMNSPI
------------------------------------------------------------------------------------------HPSFFPFPDVSA-PAGIQGAR-HA
-------------------------------------------------------------------------------------------FPFLPFPDSSAQPAGIQGAR-HA
--------------------------------------------------------------------------------------------------FPDGTPAGIQGAR-HA
--------------------------------------------------------------------------------------------------YPDTAPAGIQGAR-HA
--------------------------------------------------------------------------------------------------DNNNAPAGIQGAR-QA
--------------------------------------------------------------------------------------------------VLDNVPVGLQGARHNA
---------------------------------------------------------------------------------------------------YSTFPAGMQGAR---
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00 * 820 * 840 * 860 * 880 * 900 *
GNS---------------------------------------------------------------------------------------------------------------
ETT---------------------------------------------------------------------------------------------------------------
QGH---------------------------------------------------------------------------------------------------------------
QQQ---------------------------------------------------------------------------------------------------------------
TML---------------------------------------------------------------------------------------------------------------
TQI---------------------------------------------------------------------------------------------------------------
RQ------------------------QNSI-QVIPLSQAQSNLVQ--------------AQVIVQNQMQQ----------QKPSPTQNPQRING--------------------
RQ------------------------QPSMNHMLPLSQAQTNLGQ--------------AQVLVQNQMQQ----------QHASSTQGQQPATS--------------------
RQHVVTQP--------------VQGSQPNINIPQPQLVVQAQLQQ--------------PQVILQAQLQQPQVVVQAQLQQTQPSVQSHTVLQGGL-----------------Q
QLQSQQHSNNNQSQSQQQQQLLQQQQQQQLQQQHQQPLQQQTQQQQLRTQPLQSHSHPQPQQLQQHKLQQLQV------PQNQLYNGQQAAQQHQSQQASTHHLQPQLVSGSMA
QLQMSQ----------------QQVQQQGIYNNGTIAVANQVSCQ----------SPNQPTGFSQSQLQQ----------QSMLPTGAKMTHQNIN---------------SMG
HLQRQQS---------------QPAQQLKAASSLHSVEQHKLKEQ-----------TSGGQVASQAQMLN----------QIFPPSSSQLQQLGLP-----------------K
SKGEPR------------------------------------------------------------------------------------------------------------
STLSG-------------------------------------------------------------------------------------------------------------
CSGFGE------------------------------------------------------------------------------------------------------------
CSGFGE------------------------------------------------------------------------------------------------------------
SVSFGE------------------------------------------------------------------------------------------------------------
PIGFSE------------------------------------------------------------------------------------------------------------
GTEFGD------------------------------------------------------------------------------------------------------------
CSGVMD------------------------------------------------------------------------------------------------------------
VKL---------------------------------------------------------------------------------------------------------------
SLK---------------------------------------------------------------------------------------------------------------
SQK---------------------------------------------------------------------------------------------------------------
PQQ---------------------------------------------------------------------------------------------------------------
PG----------------------------------------------------------------------------------------------------------------
HG----------------------------------------------------------------------------------------------------------------
IPQGFC------------------------------------------------------------------------------------------------------------
NP--LS------------------------------------------------------------------------------------------------------------
LN----------------------------------------------------------------------------------------------------------------
SH----------------------------------------------------------------------------------------------------------------
IG----------------------------------------------------------------------------------------------------------------
NI----------------------------------------------------------------------------------------------------------------
NI----------------------------------------------------------------------------------------------------------------
NT----------------------------------------------------------------------------------------------------------------
NI----------------------------------------------------------------------------------------------------------------
NI----------------------------------------------------------------------------------------------------------------
NI----------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------
SVP---------------------------------------------------------------------------------------------------------------
Q--FGPS-----------------------------------------------------------------------------------------------------------
Q--FASP-----------------------------------------------------------------------------------------------------------
Q--FGIS-----------------------------------------------------------------------------------------------------------
Q--FGLP-----------------------------------------------------------------------------------------------------------
QQLFGSPS----------------------------------------------------------------------------------------------------------
HQYYGLS-----------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------
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920 * 940 * 960 * 980 * 1000 * 1020
--------------IQGHSQPEYLQQPLQHCQSFNEQKPQLQPQQQQ-----------------------------------QESHQQQ-----------PQHQQMQQQKHLSN
--------------IQGHAQSEFLQQQLQRCQSFTEQKPQLQTQQQQ-----------------------------------QESQQQQQQQ--SQCMQVPQHQQMQQQKNMTN
--------------CQNTGDSGFLQGQLPRLQLHN-----TQQLLKE-----------------------------------QELQQQQ------------RQHVLQEQSSQEM
--------------LSQQQQQQLSQQQQQQLSQQQQQQLSQQQQQQAY-------------------------------LGVPETHQPQSQ------AQSQSNNHLSQQQQQVV
--------------SPSA-----IQQQLQQLQQMQ------QVQNDQ-----------------------------------KQKIQP------------------DQSYQVPT
--------------MSEN-----LPQQNMRQEVSN------QPAGQQ-----------------------------------QQLQQP------------------DQNAYLN-
QRLLLSHQQ---KDQNLQLQQQLLLQQKQQLQQQQQQQQ--QNQQQLN-------KSLGQLVNLASQQSK-LFDEELQLQILQKLQQQ--SLMSQSTSTLSQPPLIQEQQKLIT
QPLLLPQQQ---QQQQQQQQQQQQQQQQQKLLQQQQQQLLLQQQQQLS-------KMPAQLSSLANQQFQ-LTDQQLQLQLLQKLQQQQQSLLSQPAVTLAQLPLIQEQQKLLL
QIQLLQQQQPHVQHQQIPQQLHHQQQQTQQLQPVQQVQQSVQEHQQIK-------IQPVHVSMDASMNTQ-VADHQMKLQLLKALQPQ--------------QPLISEQQKMLL
SSVITPPSSSLNQSFQQQQQQSKQLQQAHHHLGASTSQSSVIETSKSSSNLMSAPPQETQFSRQVEQQQPPGLNGQNQQTLLQQKAHQA-----------QAQQIFQQSLLEQP
NKGLS-QMTSFAQEMQFQQQ--LEMHNSSQLLRNQQEQSSLHSLQQN----LSQNPQQLQMQQQSSKPSP---SQQLQLQLLQKLQQQQ-----------QQQSIPPVSSSLQP
SPTHRQGLTGLPIAGSLQQP---TLTQTSQVQQAAEYQQALLQSQQQ--------QQQLQLQQLSQ--------PEVQLQLLQKIQQQ--------------NMLSQLNPQHQS
-------------GKTRRSKKGLPHKTVSEKSDLSSAPSWICDNQQVG----------------------------------LESKLVG--------------CDEQVNCGNIE
-------------CSSGRVQHGL-EQSMEQASQVTTST--VCNEEKVN----------------------------------QLLQKPG--------------ASSPVQADQCL
---------------SQRFQEVLQGQEVFR-----PYRGGTLSDACIR------------------------------------------------------------------
---------------SHRLQKVLQGQELFR-----PYRG-TLVDASMG------------------------------------------------------------------
---------------SIGFPEVLQGQEISQTV--PPFQG-MLPDACSA------------------------------------------------------------------
---------------SLGFPEVLQGQEMSQVV--PLFRG-ATFGARTQ------------------------------------------------------------------
---------------SYGFHKVLQGQETVP------------------------------------------------------------------------------------
---------------LDRFPRVLQGQEICSLKSFPQFAG-FSPAAAPN------------------------------------------------------------------
-----------------LFQDPATERNSNKSVFSSGLQCKITEAPVTS------------------------------------------------------------------
-----------------LFQDPSLERISGGYSSNNSFKPETPPPPTNC------------------------------------------------------------------
-----------------IFQVTSNEARIATWPARSAYQAEEPTSKLSS------------------------------------------------------------------
-----------------CHRDANEDAKKSDWLNNSYSVSNVAKDSTLN------------------------------------------------------------------
----------------FFMQNFDEAPNRLTSFKNQFQD-QGSARHFSD------------------------------------------------------------------
----------------QRIPFYDHSSSPSMPAKRILSDSEGKFDYLAN------------------------------------------------------------------
---------------SLPEQITAGHSNFWHTVNAQYQDQQSNHNMFPS------------------------------------------------------------------
---------------SFPSQISGNRSNTWNTINVHYPDQNANHNMYPG------------------------------------------------------------------
-----------------VGFSTKNEPSALSNKHFYWPMRETRANSYSA------------------------------------------------------------------
-----------------VEFNSKNEPSILSN-QFYWSMRDSKTDSFSA------------------------------------------------------------------
-----------------SAFWPTN--------------ADSAAESFAS------------------------------------------------------------------
---------------SLRYRDATEDAMNPSKLLMSYPVQPMPKLNYN-------------------------------------------------------------------
---------------SLTYRDTTEDVMNPSRLLMSYPVQPMPKLNYN-------------------------------------------------------------------
---------------SLRYRDTTEDAMNPSRLLMSYPVQPMPKLNYN-------------------------------------------------------------------
---------------SLRYRDTTEAAMNPSRLLMSYPVQPMPKLNYN-------------------------------------------------------------------
---------------SLLYRETTEDAMNPSRLLMSYPVQPMPKRNYN-------------------------------------------------------------------
---------------SLRYRDITEDAMTPSRLLMSYPVQPMAKLNYN-------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------
---------------EFSYPNAIEDSKFLSGLLLNHSLLAIPNENYNS------------------------------------------------------------------
-------------------LSDLHLTHLQS-SLMYPGLRRP--DHVGP------------------------------------------------------------------
-------------------FPEFHIGNLQPNLMLYAGIRLPPADRAAP------------------------------------------------------------------
-------------------LSDLHLNKLQSSLSPHG-LHQLDHGMQP-R-----------------------------------------------------------------
-------------------LTDHQLNKLHLGLLHSGSFNRLDAITPPSR-----------------------------------------------------------------
----------------PSLLSDLNLSSYTGNNKLHSPAMFLSSFNPR-------------------------------------------------------------------
-------------------SSDLHHYYLNRPPPPPPPSSLQLSPSLG-------------------------------------------------------------------
---------------------QYDFGSFNP------------------------------------------------------------------------------------
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* 1040 * 1060 * 1080 * 1100 * 1120 * 1140
FQTVPNAL-----SVFSQLSSTPQSTPST------------------------------------------------------LQTVSPFSQQHNFPDTNISCLSPSN---VSS
YQSVPNAL-----SPFSQLSSPSQSSPMT------------------------------------------------------LQTVLPFSQPQSYPDTSMSSLSPSN---TST
QQQLPSSD-----HHVADVASESGSAPQA------------------------------------------------------QSSLLSGS---SFYNQNLLEGNSDP---PLH
DNHNPSASSAAVVSAMSQFGSASQPNTSP------------------------------------------------------LQSMTSLCHQQSFSDTN---GGNNP---ISP
SAVLPSPT-----SLPSHLREKFG-----------------------------------------------------------------------FSDPNANSSSFIT---SSS
--AFKMQN-----GHLQQWQQQSE-----------------------------------------------------------------------MPSPSFMKSDFTD---SSN
DMQKQLSN-SHSLAQQQMMPQQEIKPSLQ----ATPLLPTVQQEQQQKLLQKQVSLADVSGVAFQPISSTNVIPKTGGAMIISGATQSVVTEE--MPSCSTSPSTANG---NHF
DMQQQLSN-SQTLSQQQMMPQQSTKVPSQ----NTPLPLPVQQEPQQKLLQKQAMLADTSEAAVPPTTSVNVISTTGSPLMTTGATHSVLTEE--IPSCSTSPSTANG---NHL
DLQQQVIN-SQSAPQQCVQVTNQAISLHN----SNTIQYPTQQKVQSHQVQ------DLTGNVIPNSKSDIATSMGASSLHVAGGRQLLKTDD--VPSTSTSPSTNSN---PVL
HIQFQLLQRLQQQQQQQFLSPQSQLPHHQLQSQQLQQLPTLSQG-HQFPSSCTNNGLSTLQPPQMLVSRPQE--KQNPPVGGGVKAYSGITDGGDAPSSSTSPSTNNC---QIS
--QLSALQQTQSHQLQQLLSSQNQQP--------------LAHGNNSFPAS------TFMQPPQIQVSPQQQGQMSNKNLVAAGRSHSGHTDG-EAPSCSTSPSANNTGHDNVS
QLIQQLSQKSQEILQQQILQHQFGGS----------------DSIGQLKQS------PSQQAPLNHMT-------GSLTPQQLVRSHSALAES-GDPSSSTAPSTS-----RIS
DSSGALTQGNFVGQPHGHQVEQKGVLSPP--------------------------------KVESSKSPDGGKSVNSFPNQGCFSQFIDGLDWMTQPSYYQDSNVIQP---AGV
DITHQIYQ------PQSDPINGFSFLETD--------------------------------ELTS--------QVSSFQS---------------LAGSYKQPFILSS---QDS
------------------------------------------------------------------------------------------------GSGFRQPDGNHAPGAAF-
------------------------------------------------------------------------------------------------SNGFHQQDSPRAPGVVN-
------------------------------------------------------------------------------------------------KSRYELKNYVCTPATMN-
------------------------------------------------------------------------------------------------NDRVVSANSVHRSAAQS-
------------------------------------------------------------------------------------------------AYSITDHRQQHGLSQRN-
------------------------------------------------------------------------------------------------PFAYQANKSSYYPLALH-
------------------------------------------------------------------------------------------------S-----------------
------------------------------------------------------------------------------------------------S-----------------
------------------------------------------------------------------------------------------------NTAACGYRTEEVAPNASK
------------------------------------------------------------------------------------------------DQMVSPVEQKKPETTAN-
------------------------------------------------------------------------------------------------PYYYVSPQPSLTVESSTQ
------------------------------------------------------------------------------------------------QWQMIHSGLSLKLHESPK
------------------------------------------------------------------------------------------------SWSFMPPNTRLGLNKQNY
------------------------------------------------------------------------------------------------TWSLMPPNTGFGVNQQNY
------------------------------------------------------------------------------------------------SISKVPSE----------
------------------------------------------------------------------------------------------------STNKTRVE----------
------------------------------------------------------------------------------------------------AFNNESTE----------
------------------------------------------------------------------------------------------------NQMVTEMEE---------
------------------------------------------------------------------------------------------------NQMVTQIEE---------
------------------------------------------------------------------------------------------------NQMVTQIEE---------
------------------------------------------------------------------------------------------------NQMVTQIEE---------
------------------------------------------------------------------------------------------------NQMVTQIEE---------
------------------------------------------------------------------------------------------------N-VVTPIEE---------
------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------DQMIQPRKE---------
------------------------------------------------------------------------------------------------TSIPP-PRISTDLTMGSS
------------------------------------------------------------------------------------------------APRPPRIIISTDLTIGSP
-----------------------------------------------------------------------------------------IAAGLIIGHPAARDDISCLLTIGSP
-----------------------------------------------------------------------------------------ISKGFVVSSAPAHDNISCLLSISTP
------------------------------------------------------------------------------------------HHHYQARDSENSNNISCSLTMGNP
----------------------------------------------------------------------------------------------LRNIDTKNEKGFCFLTMGTT
----------------------------------------------------------------------------------------------------------TGFIGGNP
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* 1160 * 1180 * 1200 * 1220 * 1240 *
MHDTLRSFPSE-------------------AASDLPGVPRITPVPVSDPWSSKRVAVESTITS---------RPHDISSQIENFDLTPSS--IPQNSTLAPLPG-RECLVDQDG
MHNALRPFSSE-------------------APSHLS-MPRPTAVPVPDPWSSKRVAVESLLPS---------RPQ-VTSQMEQLDSTAPS--IPQSSALAPLPG-RGCLVDQDG
LHNNFHNFSNQ-------------------EASNLLILPRSSQLMASDGWPSKRLTLESAVHP---------EAPSMHPKIEKVNHQGIS--HFPG-AFPPQSA-RGCSIVQDC
LHTLLSNFSQD-------------------ESSQLLHLTRTNSAMTSSGWPSKRPAVDSSFQHS------GAGNNNTQSVLEQLGQSHTSNVPPNAVSLPPFPGGRECSIEQEG
SDNMLDSSFLQ-------------------GSSKAVDLSRFNQPVASEQQQQQQQAWKQKFMG----------SQSVSFGGSVLHNSPTS---------------KDGSVEN-K
K-FATTASPAS-------------------GDGNLLNFSITGQSVLPEQLTTEG--WSPKASN----------TFSEPLS---LPQAYPG---------------KSLALE---
TQST--KNRHC--INTERLPPSTAPMLIPTSIDAVTATPLMTKELPKPNNNVKQSVVNSKLPNVAPGP-QNCINHALQTDNLETSSSATSLCPSR-TDGLVHQGFPSSNFNQHQ
LQPILGRNKHCSMINTEKVPQSAAPMSVPSSLEAVTATPRMMKDSPKLNHNVKQSVVASKLANAGTGS-QNYVNNPPPTDYLETASSATSVWLSQ-NDGLLHQNFPMSNFNQPQ
LQSIPSSSKNQ-----------SLTTAGKTSQSSVVLGPTIEQDT-KPYQNVKQTVMIPKTTEQRPATGQDCINNNPQMDYLDTSSSATSVCLSQ-ADGSLQQNFPPSSFHQHH
SSGFLNRSQS-------------GPAILIPDAAIDMSGNLVQDLYSKSDMRLKQELVGQQKS-----------KASLTDHQLEASASGTSYGLDG-GENNRQQNFLAPTFGLDG
PTNFLSRNQQQ----------GQAASVSASDSVFERASNPVQELYTKTESRISQGMMNMKSAGE------HFRFKSAVTDQIDVSTAGTTYCPDVVGPVQQQQTFPLPSFGFDG
PINSLSRANQ-------------GSRNLTDMVATPQIDNLLQEIQSKPDNRIKNDIQSKETVP--------IHNRHPVSDQLDASSA-TSFCLDE----SPREGFSFPPVCLDN
SENIFSSSADIPP----------------SMIADTMETFQASCLSDCLPNSIQEFISSPDLNSL--------TFLSPDMQNLEVQLQHDGSNLPSTSNSFVQMSFSEESASQSA
SAVVLPDSTNSP------------------LFHDVWDTQLNGLKFDQFSPLMQQDLYAS---------------QNICMSNSTTSNILD----PPLSNTVLDDFCAIKDTDFQN
-------------------------------------------------------------------------KWLAPQG--CDHHGITTSVLP-QASSPSSVLMFPQTSSKMP
-------------------------------------------------------------------------KWQAQLHGRAAFHGPPALALPSQSSSPPSVLMFQQANSKMP
-------------------------------------------------------------------------GLSSANEG---YCLSLSTVPPS----PPSSLMLYQTG--VP
-------------------------------------------------------------------------GLLASTLG---HPISQFTLSSSKVSSPSSVLMFNQAT--AP
-------------------------------------------------------------------------IWCGPFQN-----FSTRILPPSVSSSPSSVLLTNSNS----
-------------------------------------------------------------------------GIRSTHVP----YQNPYNAGNQSSGPPSRAINFGEETRKFD
-----------------------------------------------------------------------------------CRLFGFDLTSKPASATIPHDKQLISVDSNIS
-----------------------------------------------------------------------------------YRLFGFDLTSN-SPAPIPQDKQPMDTCG---
V-------------------------------------------------------------------------VEGKKEPAMFRLFGVDLMKCTSISTTTDDKSSVGAGEASA
-----------------------------------------------------------------------------------YRLFGIDLMSS-SLAVPEEKTAPMRPINISK
MHTDS------------KELHFWNGQSTVYG--NSRDRPQNFRFEQNSSSWLNQSFARPEQPRVIRPHASIAPVELEKTEGSGFKIFGFKVDTTNAPNNHLSSPMAATHEPMLQ
VPAATDASLQGRCNVKYSEYPVLNGLSTENAGGNWPIRPRALNYYEEVVNAQAQAQAR---EQVTKQPFTIQEETAKSREGN-CRLFGIPLTNN---MNGTDSTMSQRNN--LN
SMIQEAGVLSQR---PGNTKFG-NGVYAALPGRGTEQYSGGWFGHMMPNSHMDDTQPR----LIKPKPLVVAHGDVQKAKGASCKLFGIHLDSP-AKSEPLKSPSSVVYDGTPQ
LMTPDI-TLPQR---SLNAKFGGNGAFTSLRAHGIDQRSSGWLGHIEPSSHIDDASSS----LIKPQPLVIDH-NVQKAKGSSCMLFGISLDSP-AKPELLISPPSVAFDGKLQ
--------------------------------------------------------------------------KKQEPSSAGCRLFGIEISS---AVEATSPLAAVSG-VGQD
--------------------------------------------------------------------------RKQEPTTMGCRLFGIEISS---AVEEALPAATVSG-VGYD
--------------------------------------------------------------------------KKQ-TNGNVCRLFGFELVEN-VNVDECFSAASVSGAVAVD
--------------------------------------------------------------------------NITTKTGTNFRLFGVTLDTPPVIKDPIEEIGSEISKLTEG
--------------------------------------------------------------------------NITTKTGTNFRLFGVSLVTPSVIKDPIEEIGSEISKLTEG
--------------------------------------------------------------------------NITTKAVTNFRLFGVSLAIPLVIKDPIEEIGSDISKLTEG
--------------------------------------------------------------------------NITTKAGTNFRLFGVTLDTPPMIKDPIKQIGSDISKLTER
--------------------------------------------------------------------------NITTKAGTNFRLFGVSLATPPVIKDPIEQIGSDISKLTEG
--------------------------------------------------------------------------NITTNAVASFRLFGVSLATPSVIKDPVEQIGLEISRLTQE
------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------DITTEATTSCLLFGVDLTKVSKSKDSICPIES--CKKSEI
--------------------------------------------------------------------PPARALSMGAKKPDDAKPPGLMLFGQRILTERQMSL--SGTTSPAA
GKPD----------------------------------------------------------------DAACSPSSGGKKIDDTKPRGFLLFGQAILTEEQIKN--GNSDGRPA
--------------------------------------------------------------------------QNNKKSDGKKAPAQLMLFGKPILTEQQISLGDAASVDVKK
--------------------------------------------------------------------------QVAEKSDDRKTTPHIMLFGKAIFTEQQITS--SGSTETLS
A-----------------------------------------------------------------------MVQDKKKSVGSVKTHQFVLFGQPILTEQQVMN----RKRFLE
-----------------------------------------------------------------------------PCNDTKSKKSHIVLFGKLILPEEQLSE--KGSTDTAN
----------------------------------------------------------------------------------------PQLFTNNFLSPLPDLG--KVSTEMMN
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1260 * 1280 * 1300 * 1320 * 1340 * 1360
SS------------DPQNHFLFGVNIDSQSLLMQ---------DGIPS---------------LHNENSSSTIPYSTSNFLSPSQDDYPLSQTLTT-PGCLDESGYVPCSDNAD
NS------------DPQNHLLFGVNIDSQSLLMQ---------GGIPS---------------LQGENDSTAIPYSTSNFLSPSQNDFPLDQTLSS-ADCLDESGYVPCSQNSD
RA------------DAENRLLS------SSFELQ---------DGMTS---------------IITDANRETDTMAIP-LLRYSGADLTTENTLAT-SNCLGESGTFNPLNN-I
SAS-----------DPHSHLLFGVNIDSSSLLMP---------NGMSN---------------LRSIGIEGGDSTTLPFTSSNFNNDFSGNLAMTTPSSCIDESGFLQSSENLG
IGR-----------DVQNQSLFSPQVD-SSSLLY---------NMVPN---------------LTS-NVSDGNLSTIPSGSTYLQNAMYG---------CLDDSS-GLLQNTGE
-PG-----------NPQNPSLFGVDPD-SGLFLP---------STVPR---------------FAS-SSGDAEASPMSLTDSGFQNSLYS---------CMQDTTHELLHGAGQ
MFKDALPDVEMEGVDPSNSGLFGINNDNLLGFPI--ETEDLLINALDSVKYQNHISTDVENNYPMQKDALQEISTSMVS-QSFGQSDMAFN---SIDSA-INDGAFLNKN-SWP
MFKDAPPDAEIHAANTSNNALFGINGDGPLGFPIGLGTDDFLSNGIDAAKYENHISTEIDNSYRIPKDAQQEISSSMVS-QSFGASDMAFN---SIDST-INDGGFLNRS-SWP
LLKDTVPDSEFEVTDPRNNLLFGVNIDGQLGLPLN---ADLLANDIGTDKYMDQLPGNGISNFISSKDSQQELSSSMIS-HSFGVADMAFN---SIDSA-INDTPFLNRN-SRS
--------------DSRNSLLGGANVDNGFVPDT------LLSRGYDSQKDLQNMLSNYG---GVTNDIGTEMSTSAVRTQSFGVPNVP---AISNDLA-VNDAGVLGGG-LWP
--------------DCQSHHPR-NNLAFPGNLEA------VTSDPLYSQKDFQNLVPNYG---NTPRDIETELSSAAISSQSFGIPSIPFKPGCSNEVGGINDSGIMNGGGLWP
NVQ----------VDPRDNFLIAENVD-ALMPDA------LLSRGMASGKGMCTLTSGQ----RDHRDVENELSSAAFSSQSFGVPDMSFKPGCSSDVA-VTDAGMPSQG-LWN
NLSG--------LHMESTHRSINTTSCSQPMSTGG------FDAGMYSK--------------LPRLKESQILSLPEIHTNS--MGTSACS-------MDATEYSLDRSAKP--
HPSG--------CLVGNNNTSFAQDVQSQITSAS--------------------------------FADSQAFSRQDFPDNSGGTGTSSSN-------VDFDDCSLRQNSKGSS
G--------------------------------------------------------------------------------LEYIYGCLDRNENSRHFKIGPTQDMTRTDQTLR
R--------------------------------------------------------------------------------LEFGHGQLDKHENDRRVRFGPSEGIERREQRIP
Q--------------------------------------------------------------------------------LELASKNNDKSGNDSQP---ALR----------
N--------------------------------------------------------------------------------HETVSGTNNKGMHVSQF---ASQEMLSETVTWP
------------------------------------------------------------------------------------------------------------------
AQNEG---------------------------------------------------------------GLPNNVTADLPFKIDMMGKQKGSELNMNASSGCKLFGFSLPVETPA
D---------------------------------------------------------------------------STTKCQDP---------------------NSSNSPKEQ
-----------------------------------------------------------------------------AAKCQEP---------------------ITPTSMSEQ
K---------------------------------------------------------------------------GTGSHEDSGQLSA-------FSKVTKEHIAADESPQEI
P---------------------------------------------------------------------------TMDSHSDPKSEIS-------KVSEEKKQEPAEGSPKEV
TPSS-----------------------------------------------------------------LNQLQPVQTDCIPEVSVSTA----GTATENEKSGQQAQQSSKDVQ
DAAG-----------------------------------------------------------------LTQIASPKVQDLSDQSKGSK----STNDHREQGRPFQTNNPHPKD
TPGAT---------------------------------------------------------------EWRRPDVTEVEKCSDPSKAMKPLDTPQPDSVPEK-PSSQQASRNMS
Q------------------------------------------------------------------------DALEEDECSDPSKTVKPLDGAQHDSAREKHQSCPDGTKNIQ
QPAA--------------------------------------------------------------------SVDAESDQLSQPSHANK-------SDAPAASSEP------SP
QTVL--------------------------------------------------------------------SVDVDSDQISQPSNGNK-------SDAPGTSSER------SP
QPVP--------------------------------------------------------------------SNEFDSGQQSEPLNINQ-------SDIPSGSGDPEKSSLRSP
K---------------------------------------------------------------------------------------------------KFGLSQTLRSPTEI
K---------------------------------------------------------------------------------------------------KFGQSQTLRSPTEI
K---------------------------------------------------------------------------------------------------KFGQSQTLRSPIEI
K---------------------------------------------------------------------------------------------------KFGQSQTLRSPIEI
K---------------------------------------------------------------------------------------------------KFGQSQTLRSPTKI
K---------------------------------------------------------------------------------------------------KFGQSQILRSPTEI
------------------------------------------------------------------------------------------------------------------
S---------------------------------------------------------------------------------------------------KLKNQKATTSCLKI
TGNSS------------------------------------------------------------------LNWNTEKG--ASEGSGSGVIQNSPTDNTS-SERLQWFREN--S
SPN----------------------------------------------------------------------WDAEKAPNTSEGSDSGVTQGSPTKNTTPSWSLPYFGGNNIS
SSS-----------------------------------------------------------------------DGNAENTVNKSNSDVSSPRSNQNGTTDNLSCGGVPLCQDN
PGV-----------------------------------------------------------------------TGNSS-----PNGNAHKTGNASDGSGSSICIG--FSSQGH
EEA-----------------------------------------------------------------------EAEEE------------KGLVARGLTWNYSLQ--------
IEK-----------------------------------------------------------------------TQISS-------GGSNQNGVAGREFSSSDEGS---PCSKK
FGS------------------------------------------------------------------------------------------PPSDNLSPNSNTT--------
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: 656
: 483
: 482
: 586
: 514
: 683
: 724
: 699
: 704
: 539
: 538
: 533
: 502
: 500
: 486
: 502
: 507
: 501
: -
: 497
: 586
: 600
: 605
: 594
: 576
: 575
: 502
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Os02g06910 :
Os06g46410 :
Os12g41950 :
ARF6 :
Os04g57610 :
ARF8 :
Os02g04810 :
Os06g48950 :
Os08g40900 :
ARF7 :
ARF19 :
Os06g09660 :
Os04g56850 :
ARF5 :
Os01g48060 :
Os05g48870 :
Os01g54990 :
Os05g43920 :
ARF3 :
ARF4 :
ARF11 :
ARF18 :
Os01g13520 :
ARF9 :
Os01g70270 :
ARF2 :
Os11g32110 :
Os12g29520 :
Os02g35140 :
Os04g36054 :
ARF1 :
ARF12 :
ARF22 :
ARF20 :
ARF21 :
ARF15 :
ARF14 :
ARF23 :
ARF13 :
Os02g41800 :
Os04g43910 :
Os06g47150 :
Os10g33940 :
ARF10 :
ARF16 :
ARF17 :

* 1380 * 1400 * 1420 * 1440 * 1460 * 1480
QVK---RPHATFVKVYKSGTVGRLLDITRFSSYHELRSEVGRLFGLEGQLEDPLRSGWQLVFVDREDDVLLVGDDPWQEFVNSVSCIKILSPQEVQQMGKPGIELFSTSAR---
QVIN--RPPATFVKVYKSGTYGRSLDITRFSSYHELRRELGRLFGLEGQLENPLRSGWQLVFVDREDDVLLVGDDPWQEFVNSVSCIKILSPQEVQQMGKPFELLSSAPGK---
SVNP--SQGATFVKVYKSGSLGRSLDISRFSSYCELRSELERLFGLEGQLEDPVRSGWQLVFVDRENDILLVGDDPWQEFANSVWCIKILSPQEVQQLVRGGDGLLSSPGA---
SEN---PQSNTFVKVYKSGSFGRSLDISKFSSYHELRSELARMFGLEGQLEDPVRSGWQLVFVDRENDVLLLGDDPWPEFVSSVWCIKILSPQEVQQMGKRGLELLNSAPSSNN
NDP----ATRTFVKVYKSGSVGRSLDITRFSNYAELREELGQMFGIKGQLDDPDRSGWQLVFVDRENDVLLLGDDPWESFVNSVWYIKILSPEDVHKMGKQG------------
INSS--NQTKNFVKVYKSGSVGRSLDISRFSSYHELREELGKMFAIEGLLEDPLRSGWQLVFVDKENDILLLGDDPWESFVNNVWYIKILSPEDVHQMGDHGEGSGG-------
AA-PLLQRMRTFTKVYKRGAVGRSIDIGRYSGYEELKHALARMFGIEGQLEDRQRIGWKLVYKDHEDDILLLGDDPWEEFVNCVRCIRILSPQEVQQMSLDG-DLGSNVLP---
PA-APLKRMRTFTKVYKRGAVGRSIDMSQFSGYDELKHALARMFSIEGQLEERQRIGWKLVYKDHEDDILLLGDDPWEEFVGCVKCIRILSPQEVQQMSLEGCDLGNNIPP---
AAGPAHQRMRTYTKVHKRGAVGRSIDINRYSGYDELKHDVARMFGIEGQLGDQNRVGWKLVYEDHEKDVLLVGDDPWEDFVKCVRCIRILSPQEEMQMRLVG-DFGDSFLP---
AQ---TQRMRTYTKVQKRGSVGRSIDVNRYRGYDELRHDLARMFGIEGQLEDPQTSDWKLVYVDHENDILLVGDDPWEEFVNCVQSIKILSSAEVQQMSLDG-NFAGVPVT---
NQ---TQRMRTYTKVQKRGSVGRSIDVTRYSGYDELRHDLARMFGIEGQLEDPLTSDWKLVYTDHENDILLVGDDPWEEFVNCVQNIKILSSVEVQQMSLDG-DLAAIPTT---
NQ---TQRMRTFTKVQKRGSVGRSIDITRYRDYDELRHDLACMFGIQGQLEDPYRMDWKLVYVDHENDILLVGDDPWEEFVGCVKSIKILSAAEVQQMSLDG-DLGGVPPQ---
----MKPPVRTYTKVQKQGSVGRSIDVTGFRNYHELRSAIACMFGLQGKLEHPGSSEWKLVYVDYENDVLLVGDDPWEEFINCVRCIRILSPSEVQQMSENGMHVLN-------
WQKIATPRVRTYTKVQKTGSVGRSIDVTSFKDYEELKSAIECMFGLEGLLTHPQSSGWKLVYVDYESDVLLVGDDPWEEFVGCVRCIRILSPTEVQQMSEEGMKLLNSAGI---
LWPHLISGKVLDECTRNEKLHSPVSGAEHESNNKCLNTNGCKIFGIS------------------LTEKAQAGDEVDCGNASYHSRLQSLKPQMPKSLGSSCATVHEQRPVVGR
LQPYPTSGEVIDGQVTVEKSHSPGRHGKDGPDNKAVGTNSCKIFGIS------------------LTEKVPAREELDDGDANYS--LQSLK-QVPKSLGNSCATVSVL------
--QHKLLSETSWDQFKIGKASTPGNATKPGNGGREVDRTSCRLFGFS------------------LTEKIIPTDKDGEKEVSYETDCQNPR--MLDLFGYNCSTPGALHALCAA
GTQRQTPSEITSNQFALARIPAPPSGAESGLPKRDAGRSSCRLFGFS------------------LTGNMLGEDGEGLDDGAIEAGCENPP--VLELFGHSHSTPGALHALCAA
----------------------PNGRLEDHHG----GSGRCRLFGFP------------------LTDETTAVASATAVPCVEGNSMKGASAVQSNHHHSQGRDIYAMRDMLLD
SKPQSSSKRICTKVHKQGSQVGRAIDLSRLNGYDDLLMELERLFNMEGLLRDPEKG-WRILYTDSENDMMVVGDDPWHDFCNVVWKIHLYTKEEVENANDDNKSCLEQAALMME
KQQT--STRSRIKVQMQGTAVGRAVDLTLLRSYDELIKELEKMFEIEGELSPKDK--WAIVFTDDEGDRMLVGDDPWNEFCKMAKKLFIYPSDEVKKMRSKSLLG---DKGTIV
KKQQ--TSRSRTKVQMQGIAVGRAVDLTLLKSYDELIDELEEMFEIQGQLLARDK--WIVVFTDDEGDMMLAGDDPWNEFCKMAKKIFIYSSDEVKKMTTKLKISSSLENEEYG
QSHQNYTARTRIKVQMHGNAVGRAVDLANLDGYEQLMNELEEMFNIK---DLKQK--WKVAFTDDEGDTMEVGDDPWLEFCQMVRKIVLYPIEDEKKIEPHPKLLS------SA
QSKQSSSTRSRTKVQMQGVPVGRAVDLNALKGYNELIDDIEKLFDIKGELRSRNQ--WEIVFTDDEGDMMLVGDDPWPEFCNMVKRIFIWSKEEVKKMTPGNQLRMLLREVETT
SKTQVASTRSCTKVHKQGVALGRSVDLSKFSNYDELKAELDKMFEFDGELVSSNKN-WQIVYTDNEGDMMLVGDDPWEEFCSIVRKIYIYTKEEVQKMNSKSNAPRKD------
AQTKTNSSRSCTKVHKQGIALGRSVDLSKFQNYEELVAELDRLFEFNGELMAPKKD-WLIVYTDEENDMMLVGDDPWQEFCCMVRKIFIYTKEEVRKMNPGTLSCRSEEEAVVG
CKSQGVSTRSCKKVHKQGIALGRSVDLTKFNGYEELIAELDDMFDFNGELKGPKKE-WMVVYTDNEGDMMLVGDDPWIEFCDMVHKIFIYTREEVQRMNPGTLNSRSEDSHANS
SKQQNGSSRSCKKVHKQGIALGRSIDLTKFTCYDELIAELDQMFDFNGELNSSSKN-WMVVYTDNEGDMMLVGDDPWNEFCNMVHKIFIYTREEVQKMNPGALNSRSEDSRSTS
HETQSRQVRSCTKVIMQGMAVGRAVDLTRLHGYDDLRCKLEEMFDIQGELSASLKK-WKVVYTDDEDDMMLVGDDPWPEFCSMVKRIYIYTYEEAKQLTPKSKLPIIGDAIKPN
LESQSRQVRSCTKVIMQGMAVGRAVDLTKLNGYGDLRSKLEEMFDIQGDLCPTLKR-WQVVYTDDEDDMMLVGDDPWDEFCSMVKRIYIYSYEEAKLLAPKSKLPVIGDTIKLS
QESQSRQIRSCTKVHMQGSAVGRAIDLTRSECYEDLFKKLEEMFDIKGELLESTKK-WQVVYTDDEDDMMMVGDDPWNEFCGMVRKIFIYTPEEVKKLSPKNKLAVN-ARMQLK
QNKQFSSSRTCTKVQMQGVTIGRAVDLSVLNGYDQLILELEKLFDIKGQLQTRNQ--WEIAFTDSDEDKMLVGDDPWPEFCNMVKKIFIQKRR---------------------
QSKQFSSTRTCTKVQMQGVTIERAVDLSVLNGYDQLILELEELFDLKGQLQTRNQ--WEIAFTDSDDDKMLVGDDPWPEFCNMVKKILIFKRGGQKLEVQ--------------
QSKQFGSTRTCTKVQMQGVTIGRAVDLSVLNGYDQLILELEKLFDLKGQLQTRNQ--WKIAFTDSDGYEMLVGDDPWPEFCKMVKKILIYSKEEVKNLKSSKSLSS--------
QSKQFSSSRTCTKVQMQGVTIGRAVDLSVLNGYDQLILELEKLFDIKGQLQTRNQ--WKIAFTDSDGYEMLVGDDPWPEFCKMVKKILIYSKEEVKNLKSSKSLSS--------
QSKQFSSTRTCTKVQMQGVTIGRAVDLSVLNGYDQLILELEKLFDLKGQLQTRNQ--WKIIFTGSDEDEMLVGDDPWPEFCNMVKRIYIQKRR---------------------
QSKQFSSTRTCTKVQMQGVTIGRAVDLSVLNGYDQLILELEKLFDLKGQLQARNQ--WEIAFTNNEEDKMLVGEDPWPEFCNMVKKIFIYSKEEVKNLKSRKSLSS--------
------------------------------------------------------------------------------------------------------------------
KS--------LTKPNL--------------------------------------------------------------------------------------------------
TVSELGLEPGQCKVFIESDTVGRNLDLSSLASFEQLYGRLSEMFCID-SAELRSR----VLYRGATGEVRHAGDEPFSEFIKLARRLTILTDAGSDNLGS--------------
RASEYELNPGQCKVFVESETVGRSLDLSALSSFEELYACLSDMFSIG-SDELRSH----LVYRSPAGEVKHAGDEPFCAFVKSARKLRILTDAGSDNLGD--------------
KVLDVGLETGHCKVFMQSEDVGRTLDLSVVGSYEELYRRLADMFGIE-KAELMSH----VFYRDAAGALKHTGDEPFSEFTKTARRLNILTDTSGDNLAR--------------
EASDLGLEAGHCKVFMESEDVGRTIDLSVFGSYEELYGRLADMFGIE-KEEIINH----LHFRDAAGVVKHPGEVPFSDFMKAARRLTIIAGDR-ERIERPLIECLVEQA----
-----GLETGHCKVFMESEDVGRTLDLSVIGSYQELYRKLAEMFHIEERSDLLTH----VVYRDANGVIKRIGDEPFSDFMKATKRLTIKMDIGGDNVRKTWITGIRTGENGID
VHDASGLETGHCKVFMESDDVGRTLDLSVLGSYEELSRKLSDMFGIK-KSEMLSS----VLYRDASGAIKYAGNEPFSEFLKTARRLTILTEQGSESVVV--------------
-----NLSSG-------NDLVGNRGPLSKKVNSIQLFGKIITVEEHSESGPAESG----LCEEDGSKESSDNETQLSLSHAPPSVPKHSNSNAGSSSQG---------------

gr d f g p f

: 878
: 887
: 867
: 898
: 814
: 802
: 1125
: 1095
: 1037
: 1138
: 1058
: 1040
: 949
: 894
: 711
: 695
: 727
: 694
: 605
: 769
: 590
: 592
: 689
: 626
: 790
: 837
: 812
: 817
: 652
: 651
: 645
: 593
: 598
: 590
: 606
: 598
: 605
: -
: 505
: 681
: 695
: 700
: 698
: 681
: 670
: 585

Os02g06910 :
Os06g46410 :
Os12g41950 :
ARF6 :
Os04g57610 :
ARF8 :
Os02g04810 :
Os06g48950 :
Os08g40900 :
ARF7 :
ARF19 :
Os06g09660 :
Os04g56850 :
ARF5 :
Os01g48060 :
Os05g48870 :
Os01g54990 :
Os05g43920 :
ARF3 :
ARF4 :
ARF11 :
ARF18 :
Os01g13520 :
ARF9 :
Os01g70270 :
ARF2 :
Os11g32110 :
Os12g29520 :
Os02g35140 :
Os04g36054 :
ARF1 :
ARF12 :
ARF22 :
ARF20 :
ARF21 :
ARF15 :
ARF14 :
ARF23 :
ARF13 :
Os02g41800 :
Os04g43910 :
Os06g47150 :
Os10g33940 :
ARF10 :
ARF16 :
ARF17 :

* 1500 * 1520 *
--RLG--NSCDNYMSRQESRSLSTGIASVG-SVEF------------------
--RLG--SSCDDYVSRQESRSLSTGIASVG-SVEF------------------
--RMQQSNACDDYSASHNMQNIAGNIASVA-PLDY------------------
VDKLPSNGNCDDFGNRSDPRNLGNGIASVGGSFNY------------------
----------------NDPRYLS------------------------------
-------------LFPQNPTHL-------------------------------
----------NQACSSSDGVNGWRPRCDQNP--------GNPSIGPYDQFE--
----------NQACSSSDGGNAWRARCDQNSEAILKISMMKSKVEDVRYWNTA
----------NQACSSSDGGHPWRITGD-------------------------
----------NQACSGGDSGNAWRGHYDDN-SATSFNR---------------
----------NQACSETDSGNAWKVHYEDTSAAASFNR---------------
----------TQACSASDDANAWRG----------------------------
-----------------DCIQAA------------------------------
-----------------NDLKTSVS----------------------------
VVDISAVNTMI------------------------------------------
-----------------------------------------------------
P-LGI------------------------------------------------
APLGM------------------------------------------------
IAL--------------------------------------------------
ASKSSSVSQPDSSPTITRV----------------------------------
NLESDQRT--------VHV----------------------------------
NESFENRS--------RG-----------------------------------
NPEQDQKT--------GF-----------------------------------
LTTTSKTD--------NHSN---------------------------------
---DSSEN--EKG---HLPMPNKSDN---------------------------
EGSDAKDA--KSA---SNPSLSSAGNS--------------------------
MERGSVGR--EMRGCLSTSSLNSENC---------------------------
VERGLVGE--GLQGGLSTPSLNSENC---------------------------
PNKQSPESDMPHSDLDSTAPVTDKDC---------------------------
SMNSSHES----VDLDNHASVTNRDC---------------------------
ADAEENGN----TEGRSSSMAGSR-----------------------------
-----------------------------------------------------
-----------------------------------------------------
-----------------------------------------------------
-----------------------------------------------------
-----------------------------------------------------
-----------------------------------------------------
-----------------------------------------------------
-----------------------------------------------------
-----------------------------------------------------
-----------------------------------------------------
-----------------------------------------------------
-----------------------------------------------------
ASTKTGPLSIFA-----------------------------------------
-----------------------------------------------------
-----------------------------------------------------

: 908
: 917
: 899
: 933
: 821
: 811
: 1158
: 1138
: 1055
: 1165
: 1086
: 1055
: 955
: 902
: 722
: -
: 731
: 699
: 608
: 788
: 601
: 602
: 699
: 638
: 808
: 859
: 836
: 841
: 678
: 673
: 665
: -
: -
: -
: -
: -
: -
: -
: -
: -
: -
: -
: -
: 693
: -
: -
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Supplemental Figure 5. Multiple alignments of the ARF Protein Sequences by CLUSTAL X.


