
ENSMUSG00000048677 intron 23

Description: Two pore calcium channel protein 2  (Tpcn2)
Intron number: 23
Mouse chromosome: 7
Upstream exon length: 82
 
Downstream exon length: 83
 
Mouse intron length: 346
Intron alignment length: 524
Total murinae branch length: 0.11900
K_score: 0.07745
Scaling factor: 0.7166
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ENSMUSG00000048677 exon 24 (ORF 0)

  Mus 
  Rattus 
  Cavia 
  Homo 

A
A
A
A

A
A
A
A

C
C
C
C

T
T
T
T

T
T
T
T

T
T
C
C

C
C
C
C

T
T
T
T

C
C
C
T

C
C
C
C

A
A
A
A

C
C
C
C

A
A
A
A

G
G
G
A

A
A
G
G

T
T
T
T

G
G
G
G

G
G
G
G

G
G
G
G

A
A
A
A

C
C
C
C

C
C
C
C

C
C
C
C

T
T
C
C

C
C
C
C

A
A
A
G

A
A
G
C

G
G
A
A

G
G
A
G

T
T
T
C

C
C
C
C

A
A
A
A

T
T
T
C

A
A
G
C

A
A
A
T

G
G
G
G

C
C
C
C

A
A
A
A

G
G
G
G

C
C
C
C

T
T
C
C

C
C
C
C

C
C
T
C

T
T
C
T

T
G
C
T

G
G
G
G

T
T
C
C

T
T
G
T

G
G
G
G

G
G
G
G

G
G
G
G

A
A
A
A

C
C
C
C

C
C
C
C

A
A
C
C

A
A
C
C

G
G
A
A

C
C
G
G

-
A
A
A

-
G
G
G

-
A
G
G

-
T
C
C

-
C
T
C

-
A
G
A

-
C
T
C

-
C
C
C

-
T
T
T

-
A
A
A

-
C
C
C

-
G
C
C

A
A
T
A

G
G
G
G

A
A
G
A

T
T
T
T

G
G
G
G

T
T
T
A

C
C
C
C

T
T
G
T

G
G
G
G

T
T
A
T

 68 
 80 
 80 
 80 

  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
G

G
G
G
G

A
A
A
A

G
G
G
G

C
C
C
C

T
T
T
T

C
C
C
C

A
A
A
C

T
T
T
T

G
G
G
G

T
T
T
T

T
T
T
T

C
C
C
C

A
A
A
A

G
G
G
G

  83 
  95 
  95 
  95 



  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
G

T
T
T
T

A
A
A
A

C
C
T
T

C
C
C
C

A
A
A
A

G
G
G
G

C
C
C
A

C
T
A
G

G
G
G
A

T
C
T
T

C
C
C
C

C
-
-
-

C
-
-
-

T
-
-
-

G
-
-
-

T
-
-
-

C
C
C
C

C
C
C
C

T
T
T
C

G
G
T
A

T
T
C
C

C
T
C
C

C
C
T
C

A
A
A
A

G
G
G
G

A
G
G
G

C
C
C
C

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
C

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
C

C
C
-
C

T
T
-
T

G
G
-
G

G
A
-
A

G
G
-
G

A
A
-
G

T
T
-
C

T
T
-
C

G
G
-
A

C
C
C
C

C
-
T
C

T
T
T
G

A
A
T
G

C
C
C
C

T
T
T
C

G
G
G
G

A
A
G
G

G
T
G
G

T
T
G
C

T
T
C
C

G
G
C
T

T
T
T
G

T
T
C
C

-
T
C
C

-
A
A
-

G
T
T
T

A
A
G
G

G
G
A
G

A
A
G
A

G
G
G
A

T
T
C
C

T
T
T
T

T
T
C
T

T
T
A
T

G
G
G
G

G
G
G
A

T
T
C
T

G
G
C
G

G
G
A
G

G
A
G
G

 66 
 62 
 54 
 104 

  Mus 
  Rattus 
  Cavia 
  Homo 

T
T
G
A

G
A
A
G

A
A
C
A

G
G
A
G

C
C
T
T

-
-
C
-

-
-
T
-

-
-
G
-

-
-
G
-

-
-
G
-

-
-
T
-

-
-
G
-

C
C
C
C

C
A
C
G

T
T
T
T

G
G
G
G

C
C
G
C

T
T
T
T

A
A
G
G

G
G
G
G

C
C
G
G

C
C
G
T

A
A
G
T

A
A
A
A

G
G
G
G

T
A
G
G

C
C
A
C

T
T
G
G

A
A
C
G

C
C
T
G

-
-
G
T

-
-
G
C

-
-
C
C

-
-
T
T

-
-
G
G

-
-
A
A

-
-
G
G

-
-
T
T

-
-
G
G

A
A
T
A

G
G
G
G

G
G
G
G

C
C
G
C

T
T
T
T

A
A
G
G

A
A
G
A

A
A
G
G

G
-
A
-

G
-
A
-

C
-
G
-

A
-
C
-

G
-
C
C

C
-
C
C

C
-
C
C

T
-
C
C

G
-
T
T

A
-
G
C

T
-
C
C

T
-
C
C

G
G
C
G

G
G
T
T

G
G
G
G

G
A
G
G

A
G
G
G

C
C
G
G

C
C
C
C

T
T
T
T

C
C
T
C

T
T
G
A

G
G
G
G

A
A
T
T

G
G
G
G

C
C
C
C

T
T
T
T

G
G
G
G

C
C
C
C

T
T
T
C

T
T
T
C

G
G
-
G

C
C
T
C

T
T
C
C

C
C
C
C

T
T
T
T

G
G
G
G

-
-
G
G

-
-
C
C

-
-
T
T

-
-
G
G

-
-
C
C

-
-
T
T

-
-
G
G

-
-
G
G

-
-
G
G

-
-
T
G

-
-
C
C

-
-
C
C

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

 134 
 118 
 149 
 203 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
C

C
C
C
T

T
T
T
G

G
G
T
G

G
G
G
G

T
T
C
C

C
C
A
T

T
T
T
G

G
T
G
T

T
T
G
G

G
G
G
G

G
G
G
G

G
G
G
G

G
G
-
A

C
T
-
T

T
T
-
T

C
C
-
C

T
T
-
T

C
C
-
C

A
A
A
A

G
C
G
G

G
G
G
G

A
A
A
C

C
C
C
C

C
C
T
C

C
C
C
C

C
C
C
C

A
A
T
A

A
A
G
G

G
C
T
G

C
C
C
T

T
T
T
C

 165 
 149 
 174 
 313 

  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
T
G

G
G
G
G

C
C
C
G

T
T
T
C

T
T
T
T

A
A
G
G

A
A
T
A

G
G
A
A

G
G
G
G

G
G
G
G

T
T
G
A

G
G
A
G

A
A
G
G

A
A
G
G

G
G
G
A

C
T
A
C

T
T
-
T

G
G
-
T

G
G
-
G

G
G
-
G

C
C
-
A

A
A
-
C

T
T
-
A

C
C
-
T

T
T
-
T

T
T
-
G

G
G
-
G

C
C
-
C

T
T
-
T

G
G
-
C

T
T
-
C

T
T
-
A

T
T
-
G

C
C
-
G

A
A
-
A

G
G
-
G

G
G
-
G

G
G
-
A

G
G
-
G

T
C
-
C

G
C
-
C

T
T
-
A

G
G
-
G

-
-
-
C

G
G
G
A

C
A
C
G

T
T
T
C

C
C
G
C

T
T
T
T

C
C
A
C

A
A
T
G

C
T
T
T

A
G
G
G

G
G
G
G

G
G
G
G

C
C
C
G

T
T
C
C

C
C
C
C

T
T
T
T

G
G
G
G

C
C
T
T

A
A
-
G

T
T
-
C

C
C
-
C

C
C
-
T

A
A
-
G

G
G
-
G

A
A
-
G

T
T
-
T

G
G
-
G

T
T
-
T

C
C
-
C

C
T
-
C

A
G
-
A

G
G
-
G

G
G
-
G

T
G
-
G

T
T
-
T

G
G
-
G

G
G
-
A

G
G
-
A

C
C
-
T

T
T
-
G

G
G
-
G

T
C
-
C

C
T
-
T

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
C

C
C
-
C

C
C
-
C

C
C
-
C

C
C
-
C

A
A
-
T

C
C
-
C

A
A
-
A

G
G
-
G

T
T
-
C

G
G
-
G

A
A
G
G

C
C
G
G

T
T
A
T

G
G
G
G

T
T
A
C

A
A
C
C

C
C
C
C

T
T
T
T

G
G
G
G

T
T
G
T

 270 
 254 
 217 
 423 

  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
G

A
A
G
G

C
C
C
C

T
T
T
T

G
G
G
G

-
-
-
A

-
-
-
C

-
-
-
C

C
C
-
C

A
A
-
T

G
G
-
G

A
A
-
G

C
C
-
A

T
T
-
G

G
G
-
G

G
G
-
G

G
G
-
G

A
C
-
C

A
A
-
C

A
G
G
G

T
T
A
G

G
G
G
G

G
G
A
G

G
G
G
A

G
G
G
T

G
G
G
G

C
C
G
G

T
T
G
G

C
C
G
G

T
T
C
C

G
G
G
A

A
A
A
A

A
A
G
G

G
G
G
G

C
-
T
C

T
-
T
T

G
-
G
G

G
-
A
C

T
-
T
T

A
-
T
T

T
-
C
T

C
-
C
C

A
-
C
A

C
C
C
T

A
A
A
T

T
T
T
C

G
G
G
G

G
G
G
G

G
G
-
G

-
-
-
G

-
-
-
C

-
-
-
C

T
T
T
C

A
A
G
A

C
C
T
C

T
T
G
A

T
T
T
C

A
A
C
T

C
C
C
C

A
A
A
A

C
C
C
C

C
C
T
T

C
T
A
G

T
T
A
G

T
C
C
C

T
T
T
C

T
C
T
A

T
T
C
C

C
T
C
T

C
C
T
C

C
T
T
C

T
T
T
T

C
C
C
C

C
C
C
C

T
T
T
T

G
G
G
G

C
C
C
C

T
T
T
T

-
-
T
T

-
-
G
G

C
C
C
C

C
C
C
C

A
A
A
A

G
G
G
G

  346 
  321 
  283 
  507 



ENSMUSG00000030976 intron 2

Description: hypothetical protein LOC73808   (4930404H21Rik)
Intron number: 2
Mouse chromosome: 7
Upstream exon length: 132
 
Downstream exon length: 81
 
Mouse intron length: 717
Intron alignment length: 1166
Total murinae branch length: 0.16482
K_score: 0.06807
Scaling factor: 0.71661
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ENSMUSG00000038987 intron 6

Description: Uncharacterized protein C9orf117 homolog   (1700019L03Rik)
Intron number: 6
Mouse chromosome: 2
Upstream exon length: 151
 
Downstream exon length: 167
 
Mouse intron length: 663
Intron alignment length: 757
Total murinae branch length: 0.25269
K_score: 0.05633
Scaling factor: 0.71742
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ENSMUSG00000025198 intron 9

Description: Erlin-1  (Erlin1)
Intron number: 9
Mouse chromosome: 19
Upstream exon length: 90
 
Downstream exon length: 80
 
Mouse intron length: 1494
Intron alignment length: 1821
Total murinae branch length: 0.22067
K_score: 0.07871
Scaling factor: 0.71836
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ENSMUSG00000030324 intron 2

Description: Rhodopsin   (Rho)
Intron number: 2
Mouse chromosome: 6
Upstream exon length: 169
 
Downstream exon length: 166
 
Mouse intron length: 1083
Intron alignment length: 1301
Total murinae branch length: 0.21765
K_score: 0.03375
Scaling factor: 0.71858
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ENSMUSG00000020315 intron 32

Description: Spectrin beta chain, brain 1  (Spnb2)
Intron number: 32
Mouse chromosome: 11
Upstream exon length: 239
 
Downstream exon length: 174
 
Mouse intron length: 1014
Intron alignment length: 1299
Total murinae branch length: 0.25878
K_score: 0.0249
Scaling factor: 0.72198
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ENSMUSG00000032513 intron 6

Description: Golgi reassembly-stacking protein 1  (Gorasp1)
Intron number: 6
Mouse chromosome: 9
Upstream exon length: 211
 
Downstream exon length: 151
 
Mouse intron length: 587
Intron alignment length: 1121
Total murinae branch length: 0.19773
K_score: 0.07363
Scaling factor: 0.72481
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ENSMUSG00000024581 intron 10

Description: Gamma-soluble NSF attachment protein  (Napg)
Intron number: 10
Mouse chromosome: 18
Upstream exon length: 80
 
Downstream exon length: 130
 
Mouse intron length: 571
Intron alignment length: 801
Total murinae branch length: 0.18878
K_score: 0.08827
Scaling factor: 0.72851
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ENSMUSG00000034918 intron 13

Description: protocadherin 24   (Cdhr2)
Intron number: 13
Mouse chromosome: 13
Upstream exon length: 162
 
Downstream exon length: 62
 
Mouse intron length: 257
Intron alignment length: 292
Total murinae branch length: 0.18375
K_score: 0.04519
Scaling factor: 0.73134
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ENSMUSG00000022096 intron 11

Description: Protein hairless   (Hr)
Intron number: 11
Mouse chromosome: 14
Upstream exon length: 166
 
Downstream exon length: 70
 
Mouse intron length: 203
Intron alignment length: 212
Total murinae branch length: 0.17503
K_score: 0.07502
Scaling factor: 0.73222
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ENSMUSG00000040688 intron 1

Description: Transducin beta-like protein 3   (Tbl3)
Intron number: 1
Mouse chromosome: 17
Upstream exon length: 41
 
Downstream exon length: 52
 
Mouse intron length: 1357
Intron alignment length: 2152
Total murinae branch length: 0.16635
K_score: 0.08567
Scaling factor: 0.73271
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ENSMUSG00000014158 intron 7

Description: Transient receptor potential cation channel subfamily V memb (Trpv4)
Intron number: 7
Mouse chromosome: 5
Upstream exon length: 159
 
Downstream exon length: 93
 
Mouse intron length: 229
Intron alignment length: 318
Total murinae branch length: 0.28154
K_score: 0.07043
Scaling factor: 0.73431
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ENSMUSG00000038801 intron 1

Description: Secretoglobin family 1C member 1 Precursor  (Scgb1c1)
Intron number: 1
Mouse chromosome: 7
Upstream exon length: 55
 
Downstream exon length: 200
 
Mouse intron length: 416
Intron alignment length: 574
Total murinae branch length: 0.10638
K_score: 0.08509
Scaling factor: 0.73629
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ENSMUSG00000026295 intron 5

Description: Secreted phosphoprotein 24 Precursor  (Spp2)
Intron number: 5
Mouse chromosome: 1
Upstream exon length: 55
 
Downstream exon length: 51
 
Mouse intron length: 1094
Intron alignment length: 1547
Total murinae branch length: 0.21464
K_score: 0.08103
Scaling factor: 0.7365
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ENSMUSG00000026627 intron 6

Description: Transmembrane protein 206   (Tmem206)
Intron number: 6
Mouse chromosome: 1
Upstream exon length: 145
 
Downstream exon length: 108
 
Mouse intron length: 1463
Intron alignment length: 3178
Total murinae branch length: 0.21772
K_score: 0.07495
Scaling factor: 0.73791
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ENSMUSG00000022761 intron 7

Description: Leucine-zipper-like transcriptional regulator 1  (Lztr1)
Intron number: 7
Mouse chromosome: 16
Upstream exon length: 58
 
Downstream exon length: 140
 
Mouse intron length: 812
Intron alignment length: 1365
Total murinae branch length: 0.15077
K_score: 0.05286
Scaling factor: 0.73948
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ENSMUSG00000015970 intron 1

Description: Choline dehydrogenase, mitochondrial Precursor  (Chdh)
Intron number: 1
Mouse chromosome: 14
Upstream exon length: 709
 
Downstream exon length: 152
 
Mouse intron length: 899
Intron alignment length: 1078
Total murinae branch length: 0.19589
K_score: 0.05669
Scaling factor: 0.73965
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ENSMUSG00000026354 intron 15

Description: lactase   (Lct)
Intron number: 15
Mouse chromosome: 1
Upstream exon length: 224
 
Downstream exon length: 231
 
Mouse intron length: 804
Intron alignment length: 964
Total murinae branch length: 0.21537
K_score: 0.0568
Scaling factor: 0.74025
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ENSMUSG00000021113 intron 5

Description: snRNA-activating protein complex subunit 1  (Snapc1)
Intron number: 5
Mouse chromosome: 12
Upstream exon length: 159
 
Downstream exon length: 69
 
Mouse intron length: 1545
Intron alignment length: 2618
Total murinae branch length: 0.29669
K_score: 0.08669
Scaling factor: 0.74132
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ENSMUSG00000052026 intron 10

Description: Sodium-dependent proline transporter  (Slc6a7)
Intron number: 10
Mouse chromosome: 18
Upstream exon length: 132
 
Downstream exon length: 100
 
Mouse intron length: 453
Intron alignment length: 519
Total murinae branch length: 0.19567
K_score: 0.07255
Scaling factor: 0.74203
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ENSMUSG00000068008 intron 9

Description: Long palate, lung and nasal epithelium carcinoma-associated  (Bpifb3)
Intron number: 9
Mouse chromosome: 2
Upstream exon length: 54
 
Downstream exon length: 171
 
Mouse intron length: 1314
Intron alignment length: 2147
Total murinae branch length: 0.18895
K_score: 0.05991
Scaling factor: 0.74271
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ENSMUSG00000068008 exon 10 (ORF 0)
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ENSMUSG00000032122 intron 5

Description: Sugar phosphate exchanger 2  (Slc37a2)
Intron number: 5
Mouse chromosome: 9
Upstream exon length: 136
 
Downstream exon length: 77
 
Mouse intron length: 411
Intron alignment length: 692
Total murinae branch length: 0.19731
K_score: 0.08329
Scaling factor: 0.74344
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ENSMUSG00000030284 intron 3

Description: Cysteine-rich with EGF-like domain protein 1 Precursor   (Creld1)
Intron number: 3
Mouse chromosome: 6
Upstream exon length: 111
 
Downstream exon length: 92
 
Mouse intron length: 297
Intron alignment length: 467
Total murinae branch length: 0.17921
K_score: 0.04268
Scaling factor: 0.74441
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ENSMUSG00000032737 intron 19

Description: Phosphatidylinositol-3,4,5-trisphosphate 5-phosphatase 2  (Inppl1)
Intron number: 19
Mouse chromosome: 7
Upstream exon length: 90
 
Downstream exon length: 114
 
Mouse intron length: 645
Intron alignment length: 748
Total murinae branch length: 0.19946
K_score: 0.07516
Scaling factor: 0.74488
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C
C
T
C

A
A
A
A

C
C
C
C

T
T
T
T

G
G
G
G

A
A
A
A

T
T
T
T

G
G
G
G

A
A
A
A

C
C
C
C

A
A
A
A

T
T
T
T

T
T
C
C

G
G
G
G

T
T
T
T

T
T
C
C

A
A
A
A

C
C
C
C

C
C
C
C

A
A
A
A

G
G
G
G

T
T
C
C

G
G
G
G

A
A
A
A

C
C
C
C

C
C
C
C

A
A
A
A

T
T
T
T

T
T
T
T

C
C
C
C

T
T
C
C

C
C
C
C

C
C
C
C

T
T
T
C

G
G
G
G

T
T
T
T

G
G
G
G

T
T
T
T

T
T
T
T

T
T
T
T

G
G
G
G

G
G
G
G

G
G
A
G

A
A
A
A

C
C
C
C

A
A
A
A

T
T
T
T

T
T
T
T

T
T
T
T

G
G
G
G

A
A
A
A

G
G
G
G

G
G
G
G

T
T
T
T

T
T
T
T

G
G
G
G

G
G
G
G

A
A
A
A

G
G
G
G

T
T
T
T

T
G
T
T

A
A
A
A

C
C
C
C

T
T
C
C

T
T
T
T

C
C
C
C

C
C
T
C

C
C
C
C

A
A
A
A

G
G
G
G

T
T
T
T

T
T
T
T

C
C
T
C

A
A
A
A

T
T
T
T

C
C
C
C

 80 
 80 
 80 
 80 
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  Rattus 
  Cavia 
  Homo 

T
T
T
T

C
C
C
C

C
C
C
C

A
A
A
A

A
A
A
A

G
G
G
G

A
A
A
A

A
A
A
A

A
A
A
A

G
G
G
G

  90 
  90 
  90 
  90 

ENSMUSG00000032737 exon 20 (ORF 2)
  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
G

T
T
G
G

C
C
C
C

T
T
T
T

C
C
C
C

T
T
T
T

C
C
C
C

T
T
A
A

A
A
A
A

A
A
A
A

G
G
G
G

A
A
A
A

C
C
C
C

C
C
T
T

T
T
T
T

C
C
C
C

A
A
A
A

G
G
G
G

A
A
A
A

T
C
C
C

C
C
C
C

A
A
A
A

A
G
G
G

G
G
G
G

C
C
C
C

C
C
C
C

T
T
T
T

A
A
A
A

C
C
C
C

A
A
A
A

T
T
T
T

T
T
T
T

G
G
G
G

A
A
A
A

G
G
G
G

T
T
T
T

T
T
T
T

T
T
T
T

G
G
G
G

A
A
A
A

G
G
G
G

A
A
A
A

G
G
G
G

T
C
C
C

A
A
A
A

T
T
T
T

C
C
T
C

G
G
G
G

A
A
A
A

A
G
A
G

G
G
G
G

C
C
C
C

C
C
C
C

A
A
A
A

T
T
T
T

T
C
T
T

G
G
G
G

T
T
T
T

G
G
G
G

A
A
A
A

A
A
A
A

G
G
G
G

A
A
A
A

C
C
C
C

A
G
A
A

G
G
G
G

C
C
C
C

C
C
C
C

A
A
A
A

G
G
G
G

C
C
C
C

C
C
C
C

G
G
G
G

C
C
C
C

A
A
A
A

C
C
C
C

C
C
T
C

A
A
A
A

A
A
A
A

G
G
G
G

 80 
 80 
 80 
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T
T
T
T

T
T
T
T

C
C
C
C

T
T
T
T

T
T
T
T

C
C
C
C

A
A
A
A

T
T
T
T

T
T
C
C

G
G
G
G

A
A
A
A

G
G
G
G

T
T
T
T

T
T
T
T

C
C
T
C

T
T
T
T
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A
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A
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T
C

T
T
T
T

C
C
C
C

T
T
C
T
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A

C
C
C
C

C
C
T
C

T
T
T
T

G
G
G
G
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C
C
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T
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G
G
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G
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G
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G
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A
A
A

A
A
G
G

G
G
G
G

  114 
  114 
  114 
  114 
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G
G
G
G

T
T
T
T

A
A
A
G

C
C
A
A

C
C
C
C

T
T
T
T

G
G
A
G

T
T
C
T

T
T
T
T

C
C
T
C

T
T
A
C

-
-
G
A

G
G
A
G

A
A
A
A

T
T
T
T

A
A
G
A

T
T
T
T

A
A
G
G

A
G
G
C

-
-
T
T

-
-
T
T

-
-
T
G

-
-
A
T

-
-
G
G

-
-
A
G

-
-
T
G

-
-
G
T

-
-
T
G

-
-
T
T

-
-
G
G

-
-
G
G

-
-
C
C

A
A
A
A

G
G
A
T

A
A
A
A

T
T
T
-

G
G
A
A

T
T
T
T

A
G
T
C

T
T
T
T

G
G
G
A

G
G
G
G

G
G
G
G

A
A
T
T

G
G
G
G

G
G
G
G

G
G
G
G

C
C
C
C

A
A
A
A

T
T
C
C

A
G
C
A

G
G
A
G

A
A
G
G

C
C
T
T

A
A
A
G

G
G
G
G

G
T
T
T

G
G
G
G

G
G
G
G

C
C
T
C

C
A
C
C

T
T
T
T

A
G
A
C

G
-
G
G

T
-
G
G

G
-
G
G

G
-
A
A

A
-
T
T

G
-
A
G

T
-
T
T

G
-
G
A

-
-
C
C

A
A
A
A

T
G
T
T

G
G
A
A

G
G
G
G

G
G
G
G

C
T
T
T

T
T
T
T

T
T
T
T

G
G
G
G

A
A
G
A

C
C
C
C

C
C
T
T

G
G
C
A

A
A
T
T

C
C
C
G

C
C
C
T

A
A
A
A

C
C
T
A

A
A
A
G

-
-
G
-

-
-
T
-

-
-
T
-

C
C
C
T

C
A
A
G

T
T
T
T

A
A
A
G

G
G
T
T

G
G
G
G

T
T
T
T

G
G
G
G

T
T
T
T

A
A
G
G

T
T
T
G

G
G
T
G

T
T
T
T

G
G
G
G

T
T
T
T

G
G
G
G
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 84 
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T
T
T
T

-
G
C
G

-
C
T
T

T
T
A
A

C
C
T
C

T
C
A
C

T
T
T
A

A
A
A
G

C
A
C
T

G
G
A
G

A
A
A
A

A
A
A
G

C
C
C
T

A
A
A
G

C
C
C
C

A
A
G
A

G
G
T
G

A
G
G
G

A
G
A
A

G
G
G
G

T
T
T
T

G
G
A
G

G
T
T
T

T
T
T
T

T
T
T
T

C
T
C
C

T
T
A
T

G
G
G
C

A
A
A
A

A
A
A
A

C
C
T
G

C
C
A
G

T
T
T
T

A
A
G
G

T
T
T
T

T
C
G
G

G
G
A
A

A
A
T
T

T
T
G
G

-
A
T
T

A
A
G
G

T
T
C
T

A
G
G
C

T
T
A
A

G
G
G
G

A
A
G
G

G
G
G
G

G
A
T
T

C
T
G
G

T
T
T
T

G
G
-
C

T
T
-
T

T
T
-
G

T
T
-
T

G
G
-
G

T
A
-
C

G
G
-
G

C
T
-
C

C
C
C
C

T
T
T
T

C
C
G
G

T
G
A
G

G
G
A
G

T
T
T
C

C
C
T
C

A
A
G
A

T
T
T
T

C
C
C
C

A
A
A
A

T
C
T
C

C
T
G
A

A
G
A
A

G
G
G
G

A
A
A
A

G
G
G
G

G
G
G
T

A
A
T
T

A
A
G
G

T
T
T
T

G
G
G
G

-
-
A
T

-
-
G
G

-
-
G
C

-
-
C
C

-
-
T
C

-
-
A
A

-
-
T
T

-
-
A
G

-
-
T
A

-
-
G
G

-
-
T
T

-
-
G
G

-
-
T
T

-
-
C
G

-
-
T
T

-
-
C
G

-
-
T
T

-
-
C
G

-
-
T
C

-
-
G
A

-
-
T
T

-
-
G
A

-
-
T
C

-
-
A
G

-
-
T
T

-
-
G
G

-
-
T
A

-
-
G
G

-
-
A
T

-
-
A
G
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-
-
T
T

-
-
G
A

-
-
T
C

G
A
G
A

C
C
T
C

C
A
G
C

T
C
T
T

A
A
A
A

C
C
T
T

T
T
C
C

G
G
A
T

G
G
-
A

T
T
-
T

G
G
G
G

T
T
T
T

G
G
G
G

T
T
T
T

T
T
C
C

T
T
T
T

G
G
G
G

T
T
T
T

A
A
A
G

T
T
T
T

C
C
C
C

T
T
T
T

G
G
G
G

T
T
G
T

-
-
C
C

-
-
T
T

-
-
G
A

-
-
G
G

-
-
A
G

-
-
T
G

-
-
C
C

C
C
C
C

A
A
A
A

C
C
C
C

A
A
A
G

C
C
T
T

A
A
G
G

T
T
T
T

G
G
G
G

T
T
T
T

G
G
G
G

-
-
C
T

C
C
C
C

C
C
C
C

T
T
T
C

T
T
T
T

G
G
G
G

A
A
A
A

G
G
G
G

T
T
T
T

A
G
G
A

T
T
T
T

G
G
G
G

C
C
T
C

C
C
C
C

T
C
T
T

G
G
G
G

C
C
G
T

A
A
A
A

G
G
G
G

A
A
C
G

T
T
C
T

G
G
A
G

T
A
T
T

G
G
G
G

G
G
G
G

C
C
C
-

A
A
T
-

T
T
T
-

G
G
A
-

C
G
C
-

T
T
T
-

G
G
G
-

T
T
T
-

T
T
T
-

G
G
G
-

A
G
G
-

C
C
C
-

-
A
-
-

-
G
-
-

A
A
-
-

G
G
-
-

A
A
-
-

T
C
-
G

A
A
-
A

A
A
-
A

G
G
-
T

C
C
-
C

C
C
-
C

T
T
-
T

A
A
-
G

G
G
-
C

A
A
G
A

G
G
G
G

A
A
G
G

C
C
C
C

A
A
A
A

C
C
T
T

T
T
T
T

C
C
C
C

T
G
T
T

G
G
G
G

G
G
G
G

T
T
C
T

C
C
C
C

C
C
C
C

T
-
C
C

 266 
 262 
 306 
 309 
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C
-
-
-

A
-
-
-

C
-
-
-

A
-
-
-

T
-
-
-

C
C
C
C

C
C
A
A

A
A
G
G

C
T
C
C

A
G
C
A

T
T
C
C

C
C
T
C

C
C
C
C

T
T
T
T

C
C
C
C

T
T
T
T

G
G
C
T

A
A
A
C

C
C
C
A

A
A
T
A

T
C
C
T

G
G
G
G

A
A
G
G

A
C
G
G

C
C
T
T

C
C
C
T

T
T
T
T

T
G
T
T

C
C
T
T

C
C
C
T

A
A
A
A

T
T
T
T

G
G
C
C

C
C
C
C

T
T
C
T

T
T
T
T

G
G
G
G

G
G
-
G

C
C
-
G

A
A
-
T

T
T
-
T

G
G
-
G

T
T
-
T

T
C
-
C

T
T
-
T

T
T
-
C

C
T
-
T

T
C
-
T

T
T
-
T

C
G
-
G

T
T
-
C

T
T
C
T

T
T
C
C

T
G
T
T

G
G
T
G

T
A
T
G

T
T
T
T

T
T
C
C

T
T
C
C

T
G
A
A

A
T
G
G

A
A
G
G

G
G
G
G

A
-
-
-

T
-
-
-

T
-
-
-

T
-
-
-

A
-
-
-

T
-
T
T

T
-
C
C

T
-
T
T

G
-
G
G

A
-
C
G

T
-
A
C

T
-
C
C

T
-
T
T

A
-
T
C

T
-
T
T

A
-
T
G

T
-
G
G

G
-
G
A

C
-
A
G

G
-
-
A

T
-
-
T

A
-
-
T

C
-
-
C

A
-
-
C

C
-
-
C

T
-
T
T

G
-
G
G

T
-
C
T

A
-
C
T

G
-
G
G

C
-
A
G

T
-
T
T

G
-
G
G

T
-
G
G

C
-
C
C

T
-
T
T

T
-
T
T

C
-
A
G

A
-
G
G

G
-
T
G

A
-
G
A

C
-
-
C

A
-
-
-

C
-
-
-

A
-
-
-

C
-
-
-

C
-
-
-

 376 
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 380 
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A
-
-
-

G
-
-
-

A
-
-
-

A
-
-
-

G
-
-
-

A
-
-
-

G
-
-
-

G
-
-
-

G
-
-
-

C
-
-
-

A
-
-
-

T
-
-
-

C
-
-
-

A
-
-
-

G
-
-
-

A
-
-
-

C
-
-
-

C
-
-
-

C
-
-
-

C
-
-
-

A
-
-
-

T
-
-
-

T
-
-
-

A
-
-
-

C
-
-
-

A
-
-
-

G
-
-
-

A
-
-
-

T
-
-
-

G
-
-
-

G
-
-
-

T
-
-
-

T
-
-
-

G
-
-
-

T
-
-
-

G
-
-
-

A
-
-
-

G
-
-
-

C
-
-
-

C
-
-
-
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-
-
-

C
-
-
-
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-
-
-
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-
-
-

T
-
-
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G
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-

G
-
-
-

G
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-
-
-
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G
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C
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T
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-

G
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G
-
-
-

G
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T
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-
-
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-
-
-

T
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G
-
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-
-
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-
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-

T
-
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-

C
-
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-
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-
-

G
-
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-

G
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-
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-
-
-
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-
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G
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-

G
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G
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G
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G
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G
-
-
-

C
-
-
-

C
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G
-
-
-
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T
-
-
-

C
-
-
-

T
-
-
-

C
-
-
-

T
-
-
-

C
-
-
-

C
-
-
-

A
-
-
-

G
-
-
-

C
-
-
-

C
-
-
-

C
-
-
-

T
-
-
-

T
-
-
-

A
-
-
-

G
-
-
-

C
-
-
-

A
-
-
-

T
-
-
-

G
-
-
-

T
-
-
-

G
-
-
-

T
-
-
-

T
-
-
-

T
-
-
-

C
-
-
-

T
-
-
-

G
-
-
-

T
-
-
-

G
-
-
-

T
-
-
-

A
-
-
-

G
-
-
-

A
-
-
-

T
-
-
-

T
-
-
-

T
-
-
-

G
-
-
-

T
-
-
-

A
-
-
-

G
-
-
-

G
-
-
-

T
-
-
-

C
-
-
-

T
-
-
-

T
-
-
-

G
-
-
-

C
-
-
-

T
-
-
-

A
-
-
-

T
-
-
-

A
-
-
-

G
-
-
-

T
-
-
-

T
-
-
-

T
-
-
-

A
-
-
-

G
-
-
-

G
-
-
-

A
-
-
-

T
-
T
T

T
-
T
G

G
-
A
G

G
-
G
G

G
-
G
G

A
-
A
A

G
-
G
G

A
-
G
G

C
-
C
C

T
-
T
C

C
-
C
C

C
-
C
C

T
-
T
T

C
-
C
C

T
-
T
C

T
-
T
T

T
-
G
G

G
-
A
G

C
-
C
C

C
-
T
C

T
-
C
C

T
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T
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T
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T
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T
A
C
C

G
T
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T
T
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T
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-
T
T

-
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-
-
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A

-
-
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T

-
-
T
T

-
-
T
T

 590 
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ENSMUSG00000003423 intron 5

Description: PIH1 domain-containing protein 1  (Pih1d1)
Intron number: 5
Mouse chromosome: 7
Upstream exon length: 82
 
Downstream exon length: 130
 
Mouse intron length: 321
Intron alignment length: 419
Total murinae branch length: 0.32665
K_score: 0.07299
Scaling factor: 0.74524

ENSMUSG00000003423_intron_5

Homo

Cavia

Rattus

Mus

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Genetic distance (substitutions/position)

ENSMUSG00000003423 exon 5 (ORF 0)

  Mus 
  Rattus 
  Cavia 
  Homo 

A
A
A
A

A
A
A
A

C
C
C
C

A
A
A
A

G
G
G
G

T
T
T
C

G
G
G
G

A
A
A
A

T
T
T
T

T
T
T
T

T
T
T
T

C
C
C
C

T
C
T
T

T
T
T
T

G
G
G
G

C
A
C
C

G
G
G
G

G
G
G
G

G
G
G
G

A
A
A
A

A
A
G
G

C
C
C
C

T
T
T
T

G
A
C
C

G
G
G
G

T
T
T
T

G
G
G
G

G
G
A
A

T
T
T
T

C
C
C
C

A
A
A
A

C
C
C
C

C
C
C
C

A
A
A
A

T
T
T
T

C
T
C
C

G
G
G
G

C
C
C
C

C
C
C
C

A
A
A
A

G
G
G
G

G
G
G
G

G
G
G
G

A
A
A
A

G
G
G
G

G
G
G
G

G
G
G
G

C
C
C
C

C
C
C
C

T
T
T
T

T
T
T
T

G
G
G
G

A
A
A
A

G
A
G
G

G
G
G
G

A
A
A
A

C
C
T
C

A
A
A
A

A
A
A
A

G
G
G
A

T
T
T
T

A
A
A
A

T
T
C
C

G
G
A
A

G
G
A
A

C
C
C
C

C
C
T
T

T
T
T
T

A
A
A
G

C
C
C
C

A
A
A
A

G
A
G
G

C
C
C
C

T
T
T
T

A
A
G
G

A
A
A
A

A
A
A
A

T
C
T
T

C
C
C
C

C
C
C
C

 80 
 80 
 80 
 80 

  Mus 
  Rattus 
  Cavia 
  Homo 

T
C
G
G

G
G
G
G

  82 
  82 
  82 
  82 

ENSMUSG00000003423 exon 6 (ORF 2)
  Mus 
  Rattus 
  Cavia 
  Homo 

A
A
A
A

A
A
A
A

T
T
T
T

G
G
G
G

G
G
G
G

C
C
C
C

G
G
G
G

C
C
C
C

A
A
A
A

T
T
T
T

G
G
G
G

T
C
A
A

T
T
T
T

G
G
G
G

A
A
A
A

A
A
A
A

G
G
G
G

T
T
A
A

A
A
A
A

C
C
C
C

C
C
C
C

G
G
G
G

G
G
G
G

T
T
A
C

C
C
C
C

T
T
T
A

T
T
T
T

T
T
T
T

C
C
C
C

C
C
C
A

T
T
T
T

G
G
G
G

G
G
G
G

G
G
G
G

C
C
C
C

T
T
T
T

C
C
C
C

C
C
C
C

A
A
A
A

T
T
T
T

C
C
T
C

T
T
T
T

C
C
C
C

A
A
G
G

C
C
C
C

A
A
A
A

G
G
G
G

C
C
C
C

A
A
A
A

G
G
G
G

A
A
A
A

A
G
A
A

C
C
C
C

A
A
A
A

T
T
T
T

C
C
C
C

C
C
C
C

G
G
G
G

T
T
C
C

T
T
T
T

C
C
C
C

T
C
C
G

C
C
A
G

A
A
A
A

G
G
G
G

C
C
C
C

A
A
A
A

G
G
G
G

C
C
C
C

G
G
G
G

A
C
T
T

C
C
C
C

C
C
C
C

T
T
T
T

C
C
C
C

G
G
G
G

G
G
G
G

A
A
A
A

T
T
T
T

C
C
C
C

 80 
 80 
 80 
 80 

  Mus 
  Rattus 
  Cavia 
  Homo 

C
C
C
C

A
A
A
A

G
G
G
G

G
G
G
G

A
A
A
A

G
G
G
G

C
C
C
C

T
T
T
T

G
G
G
G

G
G
G
G

G
G
G
G

G
G
G
G

A
A
A
G

C
C
A
A

C
C
C
C

C
C
C
C

T
T
T
T

G
G
A
G

G
G
C
T

A
A
A
A

T
T
T
C

G
A
G
A

C
C
T
C

C
C
G
G

A
C
C
C

G
A
C
C

T
T
T
C

G
G
G
G

G
A
A
C

C
C
C
C

T
T
T
C

C
C
C
C

A
A
C
C

C
C
C
G

T
T
G
G

G
C
G
G

G
G
G
A

G
G
G
G

A
A
C
A

A
A
C
G

C
C
C
C

C
C
T
T

T
C
G
G

G
G
A
A

T
G
G
G

C
C
G
T

A
A
G
C

T
T
A
A

G
G
A
G

G
G
G
G

  130 
  130 
  130 
  130 



  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
G

T
T
T
T

G
G
G
G

A
A
A
A

G
G
G
G

G
G
A
G

A
A
A
G

A
G
G
G

C
C
T
C

A
A
G
A

G
A
G
G

G
G
G
G

A
A
G
T

-
-
C
C

-
-
C
C

-
-
T
T

-
-
G
G

-
-
G
G

-
-
G
G

-
-
C
C

-
-
C
C

-
-
T
C

-
-
T
T

-
-
C
C

-
-
A
G

-
-
G
G

-
-
G
G

-
-
C
A

-
-
A
A

-
-
G
A

-
-
G
G

-
-
A
A

-
-
G
G

-
-
T
T

A
-
G
G

G
-
G
G

G
-
A
A

A
-
G
G

A
-
C
C

C
-
C
C

A
-
T
A

G
-
G
G

G
-
G
G

A
-
C
A

A
-
A
G

T
-
A
C

G
G
G
G

G
G
G
G

C
C
T
T

T
T
T
T

T
T
T
T

G
G
A
G

G
G
G
G

G
G
G
G

T
T
G
G

G
G
G
A

C
C
C
A

T
C
C
C

A
T
A
A

-
-
C
C

C
C
C
C

A
A
A
C

C
C
T
C

T
T
T
T

G
T
G
A

G
G
G
G

G
G
A
G

A
G
A
A

G
A
G
G

A
G
A
A

G
A
C
G

G
G
G
G

T
G
A
A

G
T
-
G

A
G
-
G

A
A
G
G

T
A
C
G

C
T
T
C

C
C
T
T

A
A
G
G

G
G
G
G

T
T
T
C

G
G
G
T

T
T
T
T

G
G
G
G

T
T
G
G

C
C
G
G

G
A
C
C

G
A
A
A

G
G
G
G

C
T
G
G

A
G
G
G

T
G
A
-

T
T
T
-

T
T
T
-

C
C
T
-

C
C
T
-

T
T
C
-

T
C
T
-

G
C
T
-

A
A
A
-

C
C
C
T

T
T
T
G

A
A
T
C

G
G
T
C

C
C
C
C

T
T
T
T

-
-
G
G

-
-
A
G

-
-
A
A

 85 
 73 
 108 
 101 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
G
G

-
-
A
T

-
-
C
C

-
-
T
T

-
-
G
G

-
-
G
T

-
-
G
G

-
-
T
C

-
-
T
T

-
-
A
A

T
T
C
C

T
T
A
T

C
C
G
A

A
A
G
G

G
G
G
G

G
G
A
A

A
A
A
G

C
G
G
G

G
G
G
G

G
G
G
G

G
G
A
G

T
T
T
T

G
G
G
G

A
A
G
G

C
A
G
A

G
G
G
G

T
C
T
T

-
-
A
-

T
C
T
-

T
T
C
-

C
C
C
-

T
T
C
-

T
T
C
-

A
A
A
-

G
G
G
-

A
A
A
-

A
A
G
-

T
T
T
-

G
A
G
-

A
A
A
-

G
G
G
-

G
G
G
-

G
G
G
-

T
T
G
-

G
G
T
-

G
G
G
-

A
A
G
-

G
G
T
-

C
C
G
-

C
C
C
-

A
A
A
-

A
A
A
-

G
G
G
-

-
-
G
-

-
-
A
-

-
-
G
-

-
-
C
-

-
-
C
C

-
-
C
T

-
-
G
G

-
-
A
G

-
-
A
A

-
-
T
C

-
-
C
G

-
-
C
C

-
-
A
C

-
-
G
C

-
-
G
T

-
-
T
G

A
A
A
A

A
T
G
G

G
G
G
G

G
G
G
G

T
T
G
G

T
T
A
G

C
C
C
C

C
A
A
G

A
A
G
G

G
G
A
G

G
G
G
G

C
C
C
C

C
C
C
C

A
A
A
A

G
A
G
G

G
G
G
G

A
A
-
A

G
G
G
A

C
C
C
C

T
C
A
A

T
T
T
T

G
A
C
C

C
T
T
T

A
A
A
C

G
G
G
C

G
C
A
A

G
G
G
G

T
T
-
-

G
G
-
-

T
T
-
-

G
G
-
-

-
C
-
-

-
C
-
-

-
T
A
G

-
A
A
G

-
G
G
G

-
G
T
T

-
G
G
G

-
G
A
G

-
A
T
G

-
G
T
T

 158 
 156 
 211 
 175 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
T
T
T

-
T
T
T

-
T
C
T

-
C
-
A

T
T
-
T

G
T
-
T

A
G
-
G

G
G
-
G

T
T
-
G

G
G
-
G

T
C
-
C

G
A
-
A

T
T
C
T

G
T
C
A

T
C
A
T

T
C
C
C

T
C
T
A

G
C
T
T

T
A
G
G

G
G
G
G

T
G
G
G

A
A
A
A

A
A
A
G

C
G
G
G

A
G
T
G

G
G
G
G

T
T
A
C

A
G
G
G

G
G
A
T

A
G
G
G

G
G
G
A

C
C
C
C

T
T
T
T

A
C
A
A

A
A
T
A

G
G
G
G

G
G
T
G

T
T
G
T

G
A
-
-

G
G
G
G

G
G
G
G

T
T
T
G

A
G
G
C

G
G
T
G

G
G
G
G

G
G
G
G

G
C
C
C

C
C
T
T

C
C
T
T

G
C
A
C

C
C
T
C

T
T
T
T

A
A
T
G

G
G
A
G

A
A
A
A

G
A
G
G

T
T
C
C

C
C
C
C

A
A
A
A

A
A
C
A

G
G
G
G

C
C
C
C

T
T
C
C

T
T
T
T

-
-
-
G

-
-
T
C

-
-
G
G

-
-
G
G

G
G
G
G

C
C
G
G

T
T
C
T

A
A
G
G

T
T
T
T

G
G
G
G

G
G
G
G

T
T
T
T

C
G
C
C

A
A
G
A

G
G
G
G

C
-
G
A

A
-
G
C

G
-
C
C

G
-
T
C

-
-
-
C

-
-
-
A

A
-
G
A

G
-
G
G

G
-
T
A

T
-
G
G

A
-
T
T

T
-
T
C

C
-
C
C

C
-
T
T

A
-
C
G

G
-
G
G

G
-
-
T

A
-
G
G

A
-
A
A

G
-
G
G

G
-
A
C

C
-
G
C

G
-
G
G

G
-
G
G

C
-
C
T

C
-
G
G

C
-
G
G

A
-
A
A

G
-
G
G

C
-
C
C

C
-
C
C

 258 
 231 
 307 
 284 

  Mus 
  Rattus 
  Cavia 
  Homo 

T
-
T
T

C
-
C
A

T
-
T
T

G
-
A
C

T
-
T
C

G
-
-
-

G
-
-
-

A
-
-
-

C
-
-
-

T
-
-
-

T
-
-
-

G
G
G
C

G
G
G
G

G
G
A
G

A
A
A
G

G
G
G
A

C
C
C
G

A
A
T
G

C
C
C
C

T
C
T
T

C
A
C
C

C
C
T
T

C
C
A
T

T
T
G
G

-
-
A
G

-
-
C
C

-
-
C
C

-
-
C
C

-
-
A
C

-
-
A
C

-
-
C
A

-
-
C
C

-
-
A
A

-
-
C
-

-
-
C
-

-
-
T
-

-
-
A
-

-
-
A
-

-
-
G
-

-
-
A
-

-
-
G
-

G
G
T
A

A
A
G
A

G
G
A
G

-
G
G
G

-
T
A
G

-
G
A
A

-
A
G
A

G
G
G
C

G
C
A
C

T
A
C
C

T
C
A
T

C
T
G
G

A
A
A
A

C
C
T
C

C
C
C
C

T
T
T
T

C
T
T
G

A
A
T
T

G
G
G
A

T
T
C
C

G
G
-
G

A
A
-
A

T
T
-
T

C
C
-
G

T
T
-
T

T
T
-
T

T
T
-
T

G
G
-
G

A
A
-
A

-
-
-
C

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
G

C
C
C
C

T
T
T
T

C
C
C
C

T
T
T
C

G
G
C
T

C
C
T
G

A
A
C
A

C
C
A
C

C
T
C
C

T
G
C
C

T
T
T
T

C
C
T
C

A
A
A
A

G
G
G
G

  321 
  287 
  376 
  359 



ENSMUSG00000032470 intron 4

Description: Ras-related protein M-Ras Precursor  (Mras)
Intron number: 4
Mouse chromosome: 9
Upstream exon length: 80
 
Downstream exon length: 100
 
Mouse intron length: 1228
Intron alignment length: 1670
Total murinae branch length: 0.19439
K_score: 0.08719
Scaling factor: 0.74803
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ENSMUSG00000032470 exon 5 (ORF 1)
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ENSMUSG00000027332 intron 6

Description: Isovaleryl-CoA dehydrogenase, mitochondrial Precursor  (Ivd)
Intron number: 6
Mouse chromosome: 2
Upstream exon length: 137
 
Downstream exon length: 97
 
Mouse intron length: 1360
Intron alignment length: 1710
Total murinae branch length: 0.24560
K_score: 0.0546
Scaling factor: 0.74816
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ENSMUSG00000027332 exon 7 (ORF 0)
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ENSMUSG00000042096 intron 5

Description: D-amino-acid oxidase  (Dao)
Intron number: 5
Mouse chromosome: 5
Upstream exon length: 55
 
Downstream exon length: 102
 
Mouse intron length: 1301
Intron alignment length: 2199
Total murinae branch length: 0.21210
K_score: 0.0405
Scaling factor: 0.74934
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ENSMUSG00000020429 intron 3

Description: Insulin-like growth factor-binding protein 1 Precursor  (Igfbp1)
Intron number: 3
Mouse chromosome: 11
Upstream exon length: 129
 
Downstream exon length: 132
 
Mouse intron length: 988
Intron alignment length: 1644
Total murinae branch length: 0.16837
K_score: 0.05517
Scaling factor: 0.74936
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ENSMUSG00000037622 intron 14

Description: WD and tetratricopeptide repeats protein 1   (Wdtc1)
Intron number: 14
Mouse chromosome: 4
Upstream exon length: 193
 
Downstream exon length: 198
 
Mouse intron length: 812
Intron alignment length: 1241
Total murinae branch length: 0.24149
K_score: 0.06426
Scaling factor: 0.74946
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ENSMUSG00000075701 intron 1

Description: Selenoprotein S  (H47)
Intron number: 1
Mouse chromosome: 7
Upstream exon length: 76
 
Downstream exon length: 135
 
Mouse intron length: 542
Intron alignment length: 797
Total murinae branch length: 0.12807
K_score: 0.06245
Scaling factor: 0.75055
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ENSMUSG00000027356 intron 10

Description: Fermitin family homolog 1  (Fermt1)
Intron number: 10
Mouse chromosome: 2
Upstream exon length: 107
 
Downstream exon length: 222
 
Mouse intron length: 1341
Intron alignment length: 3020
Total murinae branch length: 0.18115
K_score: 0.07177
Scaling factor: 0.75191

ENSMUSG00000027356_intron_10

Homo

Cavia

Mus

Rattus

0 0.1 0.2 0.3 0.4 0.5 0.6

Genetic distance (substitutions/position)

ENSMUSG00000027356 exon 10 (ORF 2)
  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
G

C
C
C
C

T
T
T
T

G
G
G
G

C
T
T
C

G
G
G
G

A
A
A
A

A
A
A
A

A
A
A
G

T
T
T
T

T
T
T
T

G
G
G
G

T
T
T
T

G
G
A
G

C
C
C
C

C
C
C
C

A
A
A
C

G
G
G
G

A
A
A
A

T
T
T
T

G
G
G
G

T
T
T
T

G
G
G
A

A
A
A
A

A
A
A
A

T
T
T
T

G
G
G
G

T
T
T
T

A
A
A
A

T
G
G
G

C
C
C
C

G
A
A
A

G
G
G
G

G
G
G
G

G
G
G
A

A
A
A
A

G
G
G
G

A
A
A
A

A
A
A
A

A
A
A
A

A
A
A
A

T
T
T
T

T
T
T
T

T
T
T
T

G
G
G
G

G
G
G
G

A
A
A
A

A
A
A
A

T
T
T
T

C
C
C
C

A
A
A
A

A
A
A
A

G
G
G
G

T
T
T
T

T
T
T
T

A
A
A
A

C
C
C
C

T
T
T
T

A
A
A
A

A
A
A
A

T
T
T
T

C
C
C
C

C
C
C
C

C
C
C
C

C
T
T
T

G
G
G
G

T
T
T
T

T
T
C
T

G
G
G
G

C
C
C
C

T
T
G
C

G
G
G
G

A
A
A
A

T
T
T
T

G
G
G
G

G
G
G
G

T
A
T
T

A
A
A
A

T
T
T
T

G
G
G
G

 80 
 80 
 80 
 80 

  Mus 
  Rattus 
  Cavia 
  Homo 

A
A
A
A

A
A
A
A

T
T
C
T

G
G
G
G

A
A
A
A

A
A
A
A

G
G
G
A

T
T
T
T

G
G
G
G

T
T
T
T

A
A
A
A

C
T
C
T

T
T
C
T

T
T
T
T

G
G
G
G

A
A
A
A

G
G
G
G

A
A
A
A

T
T
T
T

G
G
G
G

T
T
T
T

G
G
G
G

A
A
A
A

C
C
C
C

C
C
A
C

A
A
A
A

T
T
T
T

  107 
  107 
  107 
  107 

ENSMUSG00000027356 exon 11 (ORF 0)
  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
G

A
A
A
A

G
G
G
G

G
G
A
A

A
A
A
A

T
T
T
T

C
C
C
C

A
A
A
A

A
A
G
A

T
T
T
T

A
A
A
A

T
T
T
C

G
G
G
G

C
C
C
C

C
C
C
C

C
C
C
C

G
G
G
A

A
G
G
A

T
T
T
T

G
G
G
G

G
G
G
G

A
A
A
A

T
T
T
T

G
G
G
G

G
G
G
G

C
C
C
C

T
T
T
T

G
G
G
G

C
C
C
C

C
G
C
C

T
T
T
T

G
G
G
G

C
C
T
C

A
A
G
A

T
T
T
T

C
C
C
G

T
T
T
T

T
T
T
T

G
G
G
G

G
G
G
G

C
C
C
C

A
C
A
A

T
T
T
T

C
C
C
C

G
G
C
G

A
A
A
A

A
A
A
A

G
G
G
G

G
G
G
G

G
G
G
G

T
T
C
C

A
A
A
A

A
A
A
A

A
A
A
A

A
A
A
A

C
C
C
C

T
C
C
C

A
A
A
A

T
T
T
T

G
G
G
G

G
G
G
G

C
C
C
C

A
A
A
A

G
G
G
G

A
A
A
A

C
C
C
C

A
A
A
A

G
G
G
G

C
C
C
C

T
T
T
T

C
C
C
C

C
C
C
C

T
T
T
T

A
A
A
A

T
C
C
C

C
C
C
C

A
A
A
A

G
G
G
G

C
C
C
C

C
C
C
C

 80 
 80 
 80 
 80 

  Mus 
  Rattus 
  Cavia 
  Homo 

A
A
C
A

G
G
G
G

A
A
A
A

G
G
G
G

G
G
G
G

T
T
T
T

C
C
C
C

A
G
C
C

T
T
T
T

C
C
C
C

A
A
A
A

G
G
A
A

C
C
C
C

A
A
A
A

T
T
T
T

C
C
C
C

C
C
C
C

T
T
T
T

T
T
C
T

T
T
T
T

C
C
C
C

G
A
A
A

T
T
T
T

T
T
T
T

T
T
T
T

C
C
C
C

T
T
T
T

C
C
G
G

A
A
A
A

A
A
G
G

G
G
G
G

A
A
A
A

T
T
T
T

G
G
G
G

A
A
A
A

A
A
A
A

A
A
G
A

A
A
A
A

A
A
A
A

C
C
C
C

C
C
C
A

G
G
G
G

G
G
C
G

A
A
A
A

A
A
A
A

C
C
C
C

T
T
T
T

C
C
C
C

A
A
G
T

T
T
T
G

C
C
C
C

A
A
G
A

C
C
T
T

C
C
C
C

T
T
T
T

C
C
G
C

T
T
A
A

G
G
C
G

G
G
G
G

T
T
T
T

G
G
G
G

G
G
G
G

C
C
C
C

T
T
T
T

T
T
T
T

C
C
C
C

C
C
C
C

A
A
A
A

G
G
G
G

T
T
T
T

C
C
C
C

T
T
C
T

T
G
C
C

G
G
G
G

A
A
A
A

A
A
A
A

A
A
A
A

A
G
G
A

C
C
C
C

A
A
A
A

  160 
  160 
  160 
  160 



  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
G

T
T
T
T

A
A
A
G

A
A
A
A

G
G
G
G

T
T
T
T

A
A
A
A

A
A
A
A

A
A
A
A

G
G
G
A

C
C
T
C

C
C
T
C

T
C
A
C

C
C
A
C

-
-
A
A

-
-
A
A

-
-
G
A

-
-
C
A

-
-
C
A

-
-
G
T

-
-
T
A

-
-
C
T

-
-
A
-

-
-
G
-

-
-
G
-

-
-
C
-

-
-
G
-

-
-
C
-

-
-
C
-

-
-
T
-

-
-
T
-

-
-
G
-

-
-
A
-

-
-
T
-

C
T
T
T

A
A
A
A

A
A
A
A

G
G
G
G

T
T
C
T

C
C
C
C

C
T
T
A

C
C
C
C

A
A
T
T

T
T
T
T

C
C
T
C

A
G
T
A

C
G
T
C

T
T
T
C

T
T
T
T

C
C
T
C

C
C
T
-

T
T
T
-

C
C
T
-

T
T
T
-

G
G
G
-

-
-
A
-

-
-
C
-

-
-
T
-

-
-
T
-

T
T
T
C

A
A
A
A

T
T
T
C

T
-
T
T

A
-
A
A

A
-
A
A

G
-
G
G

A
-
C
C

C
-
T
C

T
T
T
T

A
A
A
A

G
G
A
A

G
G
G
G

A
A
A
A

G
G
G
G

C
C
T
C

A
A
A
A

A
G
A
A

G
G
G
A

G
G
C
A

G
G
A
C

C
C
T
C

T
T
A
C

G
G
A
A

A
A
A
A

C
T
C
-

G
G
C
-

A
A
C
A

G
G
G
A

A
A
T
A

T
T
T
T

G
G
T
G

G
A
G
T

C
C
T
T

T
T
T
T

C
C
-
T

A
A
-
C

G
G
-
A

T
T
-
C

G
G
-
A

A
A
-
A

G
G
-
A

T
T
-
T

G
A
-
T

A
A
-
T

A
A
-
A

G
G
-
G

A
G
-
A

G
T
-
G

G
G
-
C

T
A
G
A

 86 
 80 
 95 
 87 

  Mus 
  Rattus 
  Cavia 
  Homo 

C
C
T
C

T
T
T
T

G
G
G
A

C
C
T
T

T
T
T
T

G
G
G
G

-
T
-
T

C
C
T
G

A
A
T
T

A
A
T
C

G
G
G
A

C
C
T
C

T
T
T
T

A
A
T
C

G
G
G
A

A
A
T
G

T
T
T
C

G
G
T
T

A
A
G
A

T
T
T
T

C
C
T
T

T
T
T
-

G
G
G
-

A
A
T
-

G
G
T
G

T
T
T
C

T
T
T
T

C
C
T
T

A
A
T
T

A
A
G
G

T
T
A
T

T
T
G
A

C
C
A
A

C
C
C
C

C
C
A
A

T
T
G
A

G
G
A
A

G
G
C
C

A
A
T
A

C
C
C
A

T
T
T
T

C
T
T
C

A
A
G
A

C
T
A
C

A
A
T
A

T
C
A
G

A
A
G
T

G
G
G
G

T
T
T
T

A
A
A
A

G
G
G
-

A
A
T
-

A
A
C
-

G
G
C
-

G
G
A
-

-
A
G
-

A
A
G
-

A
A
C
-

A
A
T
-

T
C
A
-

A
G
G
-

T
A
C
-

C
T
C
-

T
G
T
-

T
G
C
-

A
A
A
-

T
T
A
-

C
C
A
-

C
C
T
-

C
C
T
-

C
C
C
-

C
C
A
-

A
A
A
-

G
G
T
-

C
C
G
-

T
T
C
-

T
T
G
-

G
G
A
-

T
T
T
-

C
C
C
-

T
T
C
-

T
T
T
-

C
C
T
-

T
T
T
-

G
G
T
-

A
A
G
-

C
C
C
-

C
A
C
-

T
T
T
-

C
C
C
-

C
T
A
-

T
T
G
-

C
C
C
-

C
C
C
-

A
A
T
-

C
T
C
-

T
T
C
-

C
C
C
-

A
A
A
-

T
T
A
-

G
G
G
-

A
A
T
-

A
A
A
-

C
C
C
-

C
T
T
-

A
G
A
-

G
G
G
-

G
G
G
-

A
A
A
-

T
T
T
-

 194 
 190 
 204 
 134 

  Mus 
  Rattus 
  Cavia 
  Homo 

A
A
-
-

T
C
-
-

A
A
-
-

C
C
-
-

A
A
-
-

T
T
-
-

T
C
-
-

G
G
-
-

C
C
-
-

A
A
-
-

C
C
-
-

T
T
-
-

T
A
-
-

A
T
-
-

C
C
-
-

C
C
-
-

C
A
-
-

A
C
-
-

C
C
-
-

C
C
-
-

A
A
-
-

C
C
-
-

G
A
-
-

C
C
-
-

A
A
-
-

C
C
-
-

A
A
-
-

C
A
-
-

A
A
-
-

A
A
-
-

A
A
-
-

A
A
-
-

A
A
-
-

T
-
-
-

A
-
-
-

A
-
-
-

A
-
-
-

T
-
-
-

A
-
-
-

C
-
-
-

A
-
-
-

T
-
-
-

C
-
-
-

A
A
-
-

T
T
-
-

A
A
-
-

C
A
-
-

A
A
-
-

T
T
-
-

A
A
-
-

C
A
-
-

A
A
-
-

T
T
-
-

A
A
-
-

C
A
-
-

A
A
-
-

T
T
-
-

G
A
-
-

C
C
-
-

A
A
-
-

T
T
-
-

A
-
-
-

T
C
-
-

A
A
-
-

T
T
-
-

A
A
-
-

C
T
-
-

A
A
-
-

T
T
-
-

A
A
-
-

C
C
-
-

A
A
-
-

T
T
-
-

A
A
-
-

C
C
-
-

A
A
-
-

T
T
-
-

A
A
-
-

C
T
-
-

A
A
-
-

A
T
T
-

A
A
A
A

C
C
C
C

A
A
A
A

T
T
G
A

A
A
A
A

C
C
T
A

A
A
G
T

T
T
T
C

A
A
G
A

T
C
C
C

A
A
A
A

A
A
C
A

T
T
C
T

T
T
A
G

T
T
C
A

A
A
C
C

A
A
C
A

T
T
T
T

A
A
G
T

C
C
C
C

T
T
T
T

A
A
A
A

G
G
A
A

A
A
G
C

G
A
A
A

C
C
-
A

A
A
-
T

A
A
-
A

A
A
-
A

 304 
 289 
 230 
 163 

  Mus 
  Rattus 
  Cavia 
  Homo 

A
G
-
A

C
C
-
C

C
A
-
A

T
C
-
T

A
A
-
-

C
C
-
-

A
A
-
-

A
G
-
-

A
A
-
-

T
T
-
-

A
A
-
-

A
A
-
-

C
G
-
-

T
T
-
-

T
T
-
-

A
A
-
-

T
T
-
-

T
C
-
-

G
G
-
-

A
A
-
-

T
T
-
T

T
T
-
T

T
T
-
G

T
T
-
C

C
C
-
C

A
A
-
A

T
T
-
T

A
-
-
G

T
-
-
C

A
-
-
A

A
A
-
G

T
T
-
T

G
G
-
G

G
G
-
G

T
T
-
C

T
T
-
T

A
A
-
C

A
A
-
A

G
A
-
C

T
T
-
A

T
C
-
C

T
C
-
C

C
C
-
T

G
A
A
G

T
T
T
T

A
A
A
A

A
A
A
A

A
G
A
T

C
C
C
C

A
A
C
C

C
C
C
C

A
A
A
A

T
T
T
G

C
C
T
C

A
A
G
A

T
C
A
-

A
A
A
-

A
A
T
-

A
A
A
-

T
C
C
-

T
T
T
-

A
A
G
-

G
A
A
-

A
A
A
-

A
A
A
-

T
T
T
-

T
T
T
C

A
A
A
T

C
C
C
T

T
T
T
T

G
G
G
G

T
T
T
G

T
T
A
G

C
C
A
A

A
A
A
G

G
C
G
G

C
C
T
C

C
C
C
C

A
A
A
A

A
A
A
A

A
A
A
G

A
A
A
G

T
T
A
T

T
A
T
G

G
G
G
G

C
C
T
-

A
A
G
-

T
T
T
-

T
T
T
-

T
T
G
-

A
A
A
-

A
A
A
-

A
A
T
-

A
A
A
G

C
C
C
C

A
A
A
A

C
C
G
G

C
C
C
A

T
T
T
T

A
A
C
C

A
A
A
A

C
C
C
C

C
C
C
C

T
T
C
T

A
A
T
G

C
C
C
A

A
A
A
G

A
A
A
G

A
A
A
T

C
C
C
C

 414 
 396 
 297 
 238 

  Mus 
  Rattus 
  Cavia 
  Homo 

A
A
A
A

T
C
C
G

C
C
G
G

C
C
C
A

C
C
C
G

A
A
T
T

G
G
G
T

C
C
C
C

T
T
T
A

T
-
T
A

A
-
A
G

G
-
T
A

C
-
C
C

T
T
C
C

A
A
T
A

G
G
G
G

C
C
C
T

C
C
C
C

T
T
T
T

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
A

A
A
T
A

C
C
A
C

C
C
A
C

T
T
T
T

T
T
T
C

A
A
A
A

G
G
A
T

G
C
A
C

G
C
C
T

A
A
A
C

T
T
T
T

G
G
G
A

C
C
C
C

T
T
T
T

T
T
C
A

G
G
A
A

G
G
A
A

A
A
C
A

A
A
A
A

C
C
C
T

A
A
A
A

C
C
C
C

A
A
T
A

T
T
T
A

A
A
A
A

C
C
T
A

A
A
A
A

T
T
T
T

T
T
T
T

A
A
A
G

G
G
A
G

C
C
C
C

C
C
T
C

T
T
T
A

A
A
A
G

C
C
G
G

A
A
A
C

C
C
G
A

A
A
T
T

T
T
T
G

A
A
G
G

G
G
G
T

G
A
G
G

C
C
A
G

T
-
A
T

G
-
A
G

A
-
A
G

G
-
A
G

T
-
T
T

-
-
C
-

-
-
A
-

-
-
T
-

-
-
G
-

-
-
A
-

-
-
G
G

-
-
T
C

-
-
C
C

-
-
T
T

-
-
A
G

-
-
T
T

-
-
T
A

-
-
A
A

-
-
T
T

-
-
A
C

-
-
T
C

-
-
G
C

-
-
A
A

-
-
A
G

-
-
T
C

-
-
T
T

-
-
A
A

-
-
T
C

-
-
T
T

-
-
A
-

-
-
T
-

-
-
A
-

 482 
 455 
 392 
 340 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
T
-

-
-
T
-

-
-
C
-

-
-
T
-

-
-
A
-

-
-
T
-

-
-
T
-

-
-
A
-

-
-
T
T

-
-
A
G

-
-
T
G

-
-
A
G

C
C
G
A

A
A
A
G

C
C
G
G

C
C
C
C

T
T
T
T

A
A
G
G

A
A
G
A

G
G
G
G

A
A
A
G

C
C
A
C

A
C
A
A

A
A
A
G

-
-
A
-

-
-
T
-

-
-
C
-

-
-
A
-

-
-
A
-

-
-
A
-

-
-
G
-

A
A
A
-

G
A
G
-

C
C
T
-

C
C
C
-

T
T
T
-

A
A
A
-

T
T
T
-

A
-
T
-

T
T
A
-

T
T
T
-

A
A
A
-

C
C
T
-

A
A
G
-

G
G
A
G

C
C
A
A

A
G
A
G

A
A
A
A

A
A
A
A

G
G
G
T

T
C
C
C

A
A
A
A

T
C
T
C

T
T
T
T

A
A
A
T

A
A
A
G

A
A
A
A

-
-
G
-

-
-
G
-

-
-
T
-

-
-
C
-

-
-
T
-

-
-
T
-

-
-
T
-

-
-
A
-

-
-
T
-

-
-
A
-

-
-
C
-

-
-
T
-

-
-
T
-

-
-
G
-

-
-
A
-

-
-
T
-

-
-
T
-

-
-
G
-

-
-
A
-

-
-
A
-

-
-
G
-

-
-
A
-

-
-
C
-

-
-
T
-

-
-
G
-

T
C
T
-

A
A
A
-

C
C
C
-

T
T
T
-

A
G
G
-

T
T
C
-

A
G
A
A

T
T
A
C

G
G
G
C

T
T
T
C

A
A
G
A

A
A
A
G

G
A
T
G

G
G
A
A

T
C
C
T

A
A
A
G

T
T
C
C

T
T
A
A

G
G
G
G

A
A
T
A

A
A
A
G

T
T
G
T

T
T
T
T

C
C
T
T

T
T
-
-

C
C
-
-

C
C
-
-

C
A
-
-

 548 
 520 
 498 
 387 

  Mus 
  Rattus 
  Cavia 
  Homo 

C
C
-
-

A
-
-
-

C
T
-
-

A
G
-
-

A
A
-
-

A
G
-
-

G
A
-
-

G
G
-
-

G
G
-
-

A
G
-
-

A
A
-
-

A
G
-
-

A
A
-
-

A
A
-
-

A
C
-
-

T
T
-
-

A
A
-
-

A
A
-
-

T
C
-
-

A
G
-
-

A
A
-
-

T
T
A
G

C
C
T
C

A
A
A
A

T
T
T
G

T
T
A
T

A
A
T
G

A
A
A
A

G
A
G
G

C
C
G
C

C
C
T
C

A
A
A
A

A
T
T
A

G
G
A
G

T
T
C
A

T
T
T
T

T
T
T
G

T
T
T
G

C
C
T
C

A
A
A
A

C
C
T
C

A
A
A
C

T
T
C
A

C
C
C
C

-
-
-
C

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
G

G
A
A
G

C
C
T
T

A
G
A
G

G
G
A
A

C
C
T
C

A
A
A
A

A
G
G
G

A
A
-
A

A
A
-
G

C
C
-
C

T
T
-
A

G
G
-
A

A
A
-
G

A
A
-
A

G
G
-
C

G
G
-
T

C
C
-
C

T
T
-
T

T
T
T
G

C
C
T
T

T
T
T
T

C
C
T
C

T
C
T
C

A
A
T
C

T
T
A
-

A
A
A
-

G
G
A
-

A
A
A
-

A
A
A
-

C
C
T
C

T
T
C
C

G
G
A
A

T
T
T
G

A
A
A
A

T
T
A
A

A
A
A
A

A
A
T
A

A
A
T
A

T
T
A
G

A
G
A
A

G
A
A
A

C
C
C
A

A
G
A
A

G
G
A
A

C
C
T
C

C
C
G
A

A
A
A
A

T
T
T
T

A
A
A
A

T
T
A
A

A
A
A
A

 643 
 614 
 561 
 471 

  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
C
C

A
A
C
A

A
A
A
-

A
A
G
-

C
G
G
-

T
T
C
-

A
G
A
-

T
T
C
-

C
C
C
-

T
T
A
-

C
C
T
-

A
A
G
-

-
-
G
-

-
-
G
-

-
-
T
-

-
-
A
-

-
-
T
-

-
-
G
-

-
-
G
-

-
-
T
-

-
-
G
-

-
-
T
-

-
-
T
-

-
-
T
-

-
-
T
-

-
-
C
-

-
-
T
-

-
-
C
-

-
-
A
-

-
-
A
-

-
-
A
-

-
-
C
-

-
-
T
-

-
-
T
-

-
-
G
-

-
-
A
-

-
-
A
-

-
-
C
-

-
-
A
-

-
-
C
-

-
-
T
-

-
-
G
-

-
-
T
-

-
-
T
-

-
-
A
-

-
-
T
-

-
-
G
-

-
-
T
-

-
-
C
-

-
-
A
-

-
-
G
-

-
-
T
-

-
-
C
-

A
A
A
-

G
G
G
-

C
T
C
-

T
T
T
-

G
G
A
-

C
C
C
-

T
A
T
-

G
G
A
-

T
C
C
-

C
T
T
-

C
C
G
-

T
T
T
-

G
G
G
-

T
T
T
-

A
A
A
-

A
A
A
-

C
C
C
-

A
A
A
-

G
G
A
-

A
A
A
-

C
C
C
-

A
A
A
-

T
C
G
-

G
G
T
-

T
T
A
-

G
G
A
-

T
C
C
-

T
T
A
-

G
G
G
-

C
C
T
-

A
A
G
-

C
C
T
-

-
-
G
-

-
-
A
-

-
-
T
-

-
-
A
-

-
-
A
-

-
-
A
-

-
-
C
-

-
-
T
-

-
-
C
-

-
-
A
-

-
-
C
-

-
-
A
-

-
-
A
-

-
-
A
-

-
-
T
-

-
-
A
-

-
-
C
-

-
-
A
-

-
-
T
-

-
-
T
-

-
-
C
-

-
-
A
-

-
-
A
-

-
-
C
-

-
-
A
-

 687 
 658 
 671 
 473 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
T
-

-
-
C
-

-
-
A
-

-
-
G
-

T
T
T
T

G
G
T
T

A
A
C
G

T
T
T
T

G
G
T
T

T
C
T
T

T
T
T
T

C
C
C
C

C
C
T
T

-
A
-
-

G
A
G
G

A
A
A
A

A
A
A
A

A
A
A
A

C
C
G
G

A
C
A
A

C
C
T
T

C
C
C
G

T
T
T
T

G
G
G
G

A
A
-
C

A
A
-
T

T
T
-
G

T
T
-
A

T
T
C
A

T
G
A
A

G
G
G
G

G
G
G
G

C
C
T
T

T
T
T
A

G
G
G
G

-
-
C
G

-
-
T
C

G
G
G
T

A
A
G
G

G
G
G
G

T
G
G
G

A
A
C
G

G
G
C
A

T
T
T
T

C
C
C
T

T
T
T
G

G
G
G
G

A
A
C
A

T
T
T
T

G
G
G
G

T
T
T
A

T
T
T
T

C
C
C
C

C
C
C
C

A
G
A
A

G
G
C
G

A
G
A
G

C
C
C
A

T
T
T
T

G
G
G
G

C
C
G
G

T
T
T
T

C
C
G
G

T
T
T
T

T
T
C
C

A
A
A
A

G
G
G
G

C
C
T
C

T
C
T
T

G
G
G
G

G
G
G
G

C
C
T
T

T
T
C
C

G
G
A
A

C
C
G
T

C
A
A
A

T
T
T
T

C
C
C
G

T
T
T
G

T
G
G
G

A
A
C
T

C
T
T
T

T
T
T
T

G
G
T
G

A
G
G
G

A
A
A
A

C
T
G
G

A
A
A
A

C
C
C
C

A
A
A
A

-
-
A
C

G
G
A
A

G
G
G
G

C
T
A
G

T
C
A
T

T
T
C
T

A
C
C
T

G
G
C
G

G
C
A
G

T
T
T
T

A
G
C
G

G
G
T
G

G
G
C
G

C
C
C
A

T
G
T
C

T
T
T
T

G
G
G
G

G
G
-
-

C
C
-
-

T
T
C
-

 789 
 761 
 774 
 575 

  Mus 
  Rattus 
  Cavia 
  Homo 

C
C
C
-

C
C
A
-

T
T
T
-

T
T
T
T

G
G
G
G

C
C
C
C

T
T
C
C

G
G
A
T

C
C
C
C

A
A
A
T

A
G
A
G

T
T
G
G

T
T
T
T

T
T
T
T

A
G
G
G

A
A
A
A

G
G
G
G

C
T
C
C

T
T
T
T

G
T
G
G

A
A
A
A

-
-
T
T

C
C
T
T

T
T
T
T

T
T
T
T

A
A
C
A

T
T
T
T

T
T
T
T

T
T
T
T

T
G
C
A

T
T
T
T

T
T
T
T

A
C
C
C

T
T
T
T

G
G
G
G

G
T
G
G

G
G
G
G

T
T
C
T

C
C
C
C

C
C
T
C

C
C
C
C

A
A
A
A

G
G
G
G

A
G
G
G

C
C
C
C

T
T
T
T

G
G
G
G

C
C
C
C

A
A
C
C

T
T
T
T

-
-
G
A

-
-
C
G

-
-
A
G

-
-
G
G

-
-
G
A

-
-
A
A

-
-
A
G

-
-
G
G

-
-
-
T

-
-
-
C

-
-
C
T

-
-
T
C

-
-
C
C

-
-
T
T

-
-
C
C

-
-
A
T

-
-
T
T

-
-
C
G

-
-
A
G

-
-
T
T

-
-
A
G

-
-
G
A

-
-
A
G

-
-
G
G

-
-
A
G

-
-
T
C

-
-
A
A

-
-
G
G

-
-
A
A

-
-
A
A

-
-
G
G

-
-
T
T

-
-
A
G

-
-
T
T

-
-
G
G

-
-
A
A

-
-
G
G

-
-
A
A

-
-
G
G

-
-
G
G

-
-
G
G

-
-
C
C

-
-
A
A

-
-
G
C

-
-
C
G

-
-
G
T

-
-
G
A

-
-
G
G

-
-
C
C

-
-
C
A

-
-
A
A

-
-
C
C

-
-
A
A

-
-
G
-

-
-
G
-

-
-
C
C

-
-
G
A

-
-
T
T

-
-
G
G

-
-
G
C

 838 
 810 
 882 
 680 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
G
A

-
-
C
C

-
-
C
C

-
-
T
T

-
-
C
C

-
-
C
C

-
-
C
T

-
-
G
A

-
-
A
A

-
-
A
A

-
-
G
G

-
-
G
C

-
-
T
T

-
-
T
T

-
-
A
A

-
-
G
G

-
-
G
G

-
-
C
C

-
-
T
A

-
-
T
T

-
-
G
G

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
C

-
-
A
A

-
-
T
C

-
-
C
T

-
-
T
T

-
-
T
C

-
-
C
C

-
-
A
A

-
-
C
C

-
-
T
C

-
-
C
C

-
-
A
A

-
-
T
C

-
-
G
A

-
-
C
T

-
-
A
T

-
-
C
C

-
-
C
C

-
-
A
A

-
-
T
T

-
-
T
T

-
-
G
G

-
-
G
G

-
-
C
C

-
-
C
C

-
-
A
A

-
-
C
A

-
-
A
A

-
-
G
G

-
-
C
C

-
-
A
A

-
-
A
G

-
-
T
A

-
-
C
A

-
-
A
G

-
-
A
A

-
-
C
C

-
-
-
A

-
-
-
T

-
-
G
G

-
-
G
A

-
-
T
C

-
-
G
T

-
-
T
G

-
-
A
A

-
-
G
G

-
-
G
C

-
-
T
C

-
-
G
T

-
-
G
G

-
-
A
C

-
-
A
A

-
-
A
G

-
-
T
T

-
-
G
C

-
-
A
A

-
-
A
A

-
-
G
G

-
-
G
G

-
-
G
G

-
-
C
A

-
-
C
T

-
-
A
G

-
-
G
G

-
-
G
G

-
-
A
A

-
-
A
A

-
-
T
T

-
-
T
T

-
-
A
C

-
-
C
C

-
-
A
T

-
-
C
C

-
-
T
C

 838 
 810 
 974 
 790 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
C
C

-
-
T
T

-
-
G
G

-
-
T
G

-
-
C
T

-
-
T
G

-
-
C
G

-
-
A
G

-
-
G
A

-
-
G
G

-
-
G
G

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
A

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
T

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
C

-
-
A
A

-
-
C
T

-
-
T
T

-
-
T
G

-
-
C
C

-
-
A
T

-
-
G
A

-
-
C
T

-
-
T
A

-
-
G
A

-
-
C
A

-
-
A
G

-
-
A
A

-
-
A
A

-
-
T
C

-
-
T
T

-
-
A
A

-
-
C
C

-
-
A
C

-
-
T
T

-
-
G
G

-
-
G
A

-
-
G
G

-
-
A
A

-
-
C
C

-
-
C
T

-
-
G
G

-
-
T
G

-
-
G
G

-
-
T
A

-
-
G
G

-
-
G
A

-
-
T
G

 838 
 810 
 1018 
 900 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
A
A

-
-
G
A

-
-
C
A

-
-
A
A

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
A

-
-
-
T

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
C

 838 
 810 
 1022 
 1010 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
A

-
-
-
T

-
-
-
A

 838 
 810 
 1022 
 1120 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
G

-
-
G
G

-
-
G
G

-
-
A
G

-
-
C
C

-
-
A
A

 838 
 810 
 1027 
 1230 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
C
G

-
-
T
T

-
-
A
G

-
-
A
A

-
-
A
A

-
-
G
G

-
-
A
A

-
-
C
T

-
-
T
T

-
-
G
G

-
-
A
A

-
-
T
G

-
-
G
G

-
-
C
C

-
-
C
C

-
-
A
A

-
-
G
G

-
-
G
T

-
-
A
A

-
-
A
A

-
-
T
T

-
-
T
T

-
-
C
C

-
-
A
A

-
-
G
A

-
-
T
C

-
-
G
G

-
-
T
T

-
-
G
T

-
-
C
C

-
-
-
C

-
-
-
T

-
-
C
C

-
-
A
A

-
-
C
C

-
-
C
C

-
-
A
C

-
-
C
A

-
-
C
C

-
-
T
T

-
-
G
G

-
-
C
T

-
-
T
T

-
-
A
G

-
-
C
C

-
-
T
A

-
-
C
C

-
-
T
T

-
-
G
G

-
-
A
A

-
-
G
A

-
-
G
G

-
-
A
A

-
-
A
A

-
-
T
C

-
-
T
G

-
-
C
C

-
-
T
C

-
-
T
C

-
-
C
C

-
-
T
T

-
-
G
C

-
-
T
T

-
-
T
T

-
-
C
T

-
-
A
A

-
-
G
A

-
-
C
C

-
-
T
T

-
-
G
G

-
-
T
T

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
C

-
-
T
T

-
-
G
G

-
-
A
A

-
-
C
G

-
-
C
G

-
-
A
A

-
-
C
C

-
-
T
C

-
-
G
A

-
-
T
C

-
-
G
C

-
-
C
C

-
-
C
C

-
-
T
T

-
-
G
G

-
-
T
T

-
-
T
T

-
-
C
C

-
-
C
A

-
-
C
C

-
-
T
T

-
-
C
C

-
-
T
C

-
-
C
C

-
-
T
T

 838 
 810 
 1121 
 1340 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
G
G

-
-
A
A

-
-
A
A

-
-
G
G

-
-
T
T

-
-
C
C

-
-
C
-

-
-
T
-

-
-
A
-

-
-
T
-

-
-
A
-

-
-
A
-

-
-
C
-

-
-
C
-

-
-
C
-

-
-
C
-

-
-
A
-

-
-
G
-

-
-
G
-

-
-
A
-

-
-
T
-

-
-
T
-

-
-
C
-

-
-
T
-

-
-
G
-

-
-
G
-

-
-
G
-

-
-
A
-

-
-
G
-

-
-
G
-

-
-
C
-

-
-
T
-

-
-
G
-

-
-
A
A

-
-
G
G

-
-
G
A

-
-
C
A

-
-
A
A

-
-
G
T

-
-
G
A

-
-
A
A

A
G
A
A

G
G
G
A

C
C
A
C

C
A
T
A

C
C
C
C

A
G
A
A

C
G
C
G

G
G
A
A

C
C
A
A

T
T
G
A

T
T
T
T

T
T
T
T

A
A
C
A

A
G
C
A

A
A
A
A

G
G
G
C

A
A
C
A

C
C
C
G

T
T
C
C

A
A
A
A

A
A
G
A

-
-
T
-

-
-
C
-

-
-
T
-

-
-
G
-

-
-
G
-

-
-
G
-

-
-
C
-

-
-
A
-

-
-
A
-

-
-
C
-

-
-
T
-

T
T
T
T

A
A
A
A

G
G
G
G

G
G
T
A

A
A
A
A

A
A
A
G

C
C
C
C

T
T
T
C

A
G
T
A

C
C
A
C

C
T
A
C

A
G
T
A

T
C
G
C

T
T
T
T

G
G
G
G

A
A
A
A

C
C
C
C

T
T
C
T

G
A
T
T

G
A
G
G

T
T
T
T

T
T
C
T

C
C
T
A

A
G
C
A

A
G
A
G

A
A
A
A

T
T
A
T

T
T
A
C

C
C
T
C

C
C
A
C

A
A
A
A

T
C
A
T

G
C
A
A

C
C
A
-

A
G
G
A

A
A
G
T

A
G
G
G

 896 
 868 
 1231 
 1411 

  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
G

C
C
C
C

C
C
T
C

C
C
G
A

T
T
G
T

G
G
T
G

A
A
A
A

T
T
T
T

T
T
T
T

G
G
G
G

C
C
T
C

C
C
T
T

T
T
A
A

C
C
-
C

C
C
C
C

T
C
T
T

T
T
C
T

A
A
A
A

G
G
G
G

A
A
T
A

G
C
G
G

T
T
A
T

T
T
A
T

G
A
A
A

G
G
A
G

A
A
A
A

A
A
G
G

T
T
T
T

C
C
C
C

T
T
C
T

T
T
T
T

-
-
G
-

-
-
C
-

-
-
A
-

-
-
T
-

-
-
T
-

-
-
C
-

-
-
A
-

-
-
G
-

-
-
T
-

-
-
C
-

-
-
C
-

-
-
T
-

-
-
C
-

-
-
A
-

-
-
G
-

C
C
G
T

A
A
A
A

C
C
T
C

C
C
T
C

T
T
G
A

A
A
A
A

G
A
A
G

G
G
G
G

A
A
A
A

G
T
T
T

A
A
A
A

G
A
A
G

A
A
A
A

T
T
C
C

A
G
C
C

A
A
A
A

G
C
G
G

G
G
G
G

T
T
G
A

T
T
T
T

A
A
A
A

C
C
C
C

A
A
A
A

A
A
T
A

A
A
A
A

T
C
T
T

A
A
A
A

A
A
A
A

T
T
T
T

A
A
G
A

C
C
C
T

A
A
A
A

G
G
G
G

A
A
G
G

A
A
A
A

A
A
A
A

G
G
A
A

C
C
C
T

T
T
T
C

G
G
G
A

G
A
A
G

T
T
T
C

G
G
T
T

G
G
G
A

G
G
G
A

-
A
C
T

-
G
A
T

G
G
A
T

G
G
G
T

A
A
T
T

G
G
T
T

G
G
T
T

G
G
T
C

G
G
T
A

T
T
T
T

T
T
T
C

-
-
A
A

-
-
C
T

-
-
T
T

-
-
G
T

-
-
T
T

-
-
T
C

-
-
T
T

-
-
G
-

 981 
 955 
 1340 
 1505 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
C
-

C
C
T
T

T
T
T
T

T
T
T
T

C
C
T
G

A
A
G
G

T
T
T
G

C
C
C
C

A
A
A
G

T
C
T
T

G
G
A
A

T
G
G
G

A
A
A
A

T
T
G
G

G
G
G
A

T
T
T
C

T
C
C
C

A
A
A
A

G
G
G
G

C
C
G
A

C
C
A
T

A
A
A
G

T
T
A
T

G
G
G
G

T
T
A
A

T
T
T
T

A
A
A
A

T
T
T
T

G
G
G
G

A
A
A
A

A
A
A
A

G
G
A
A

A
A
A
A

T
T
T
C

G
G
A
A

G
G
G
G

A
G
A
A

A
A
A
A

A
A
A
A

T
-
C
T

C
A
A
A

A
G
T
-

G
G
G
-

A
A
T
-

T
T
T
C

C
A
G
A

T
G
T
T

A
A
A
A

T
C
G
T

G
G
A
C

A
A
A
A

A
A
A
A

-
-
G
G

G
G
G
G

C
C
C
A

T
T
T
A

C
C
G
A

T
T
T
G

C
C
C
C

T
T
T
T

G
G
G
G

G
G
G
A

A
G
T
C

A
A
A
A

A
G
A
G

T
T
T
T

C
T
C
T

T
T
T
T

G
G
G
G

A
A
G
C

A
A
A
G

G
G
A
G

C
C
T
T

T
T
T
T

T
T
T
T

-
-
-
C

-
-
-
A

-
-
-
C

C
C
C
C

A
A
A
A

T
T
T
C

T
T
C
C

T
T
T
T

G
G
G
A

T
T
T
T

C
C
-
C

T
T
-
T

G
G
-
G

C
C
-
T

A
A
-
G

T
A
-
C

A
A
-
C

G
G
-
C

C
C
-
C

T
T
-
A

C
C
-
T

A
A
-
G

G
G
-
G

G
A
-
C

A
A
G
A

C
C
T
C

T
T
T
T

C
C
C
T

C
C
C
C

T
T
T
T

A
A
T
T

T
C
T
T

G
G
G
G

T
T
T
T

C
C
G
G

 1086 
 1059 
 1433 
 1611 

  Mus 
  Rattus 
  Cavia 
  Homo 

T
T
T
T

C
C
G
C

C
T
C
C

T
T
T
T

T
T
T
T

G
G
G
G

C
C
G
G

A
A
-
A

T
T
-
C

C
C
-
C

A
A
-
T

T
T
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
G

 1098 
 1071 
 1440 
 1721 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
G

 1098 
 1071 
 1440 
 1831 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
A

-
-
-
T

-
-
-
T

 1098 
 1071 
 1440 
 1941 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
C

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
C

-
-
-
A

 1098 
 1071 
 1440 
 2051 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
A

-
-
-
C

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
A

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
C

 1098 
 1071 
 1440 
 2161 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
A

-
-
T
T

-
-
C
C

-
-
A
A

-
-
T
T

-
-
C
C

-
-
T
T

-
-
T
T

-
-
G
T

-
-
A
A

G
C
C
A

T
A
A
A

C
C
T
T

A
A
G
G

C
C
T
C

A
G
A
A

A
A
A
A

A
A
A
A

G
G
G
-

T
T
T
T

T
T
T
T

C
C
T
C

C
C
C
C

C
C
C
C

T
T
T
T

G
G
A
G

T
T
T
C

G
G
A
A

A
C
C
T

G
A
A
G

G
G
G
C

A
A
A
A

A
G
A
A

T
T
T
T

G
G
G
T

G
G
G
T

C
C
A
A

T
T
T
T

C
C
C
C

A
A
G
A

A
A
A
A

A
A
A
A

G
G
G
G

C
C
C
T

-
-
T
T

-
-
G
G

-
-
G
A

-
-
T
C

-
-
-
A

-
-
T
T

-
-
T
T

-
-
C
C

-
-
T
C

-
-
A
T

-
-
G
A

-
-
T
T

-
-
T
C

-
-
C
C

 1132 
 1105 
 1496 
 2270 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
T
T

-
-
C
C

-
-
T
T

-
-
A
A

-
-
A
G

-
-
C
C

-
-
C
C

-
-
C
T

-
-
C
C

-
-
A
C

-
-
T
C

-
-
A
A

-
-
G
G

-
-
C
C

-
-
A
A

-
-
T
T

-
-
C
C

-
-
T
T

-
-
A
A

-
-
G
G

-
-
G
A

-
-
A
A

-
-
G
A

-
-
T
C

-
-
A
T

-
-
T
C

-
-
G
A

-
-
A
A

-
-
C
C

-
-
A
A

-
-
C
C

-
-
A
A

-
-
G
G

-
-
C
G

-
-
C
A

-
-
C
C

-
-
T
T

-
-
C
C

-
-
A
A

-
-
A
A

-
-
A
A

-
-
A
A

-
-
G
A

-
-
C
C

-
-
C
T

-
-
G
A

A
A
T
C

T
T
T
T

G
G
G
G

C
C
T
T

T
T
T
T

G
G
G
A

G
C
G
G

G
G
G
G

T
T
T
T

G
G
G
G

A
A
T
T

T
C
C
T

G
G
C
A

C
C
C
C

A
A
A
A

T
G
G
T

T
T
T
T

C
C
T
A

A
A
-
G

A
A
-
C

T
T
C
T

G
G
A
G

A
G
G
A

T
T
T
T

T
T
T
G

A
C
A
A

A
A
G
G

C
C
C
C

A
A
G
A

G
G
G
G

C
C
-
C

C
C
C
C

A
A
G
A

C
C
C
C

T
T
T
T

C
C
G
C

T
A
A
A

A
G
G
C

A
A
A
A

G
G
C
A

C
C
C
C

A
A
A
G

T
T
T
T

G
G
G
G

T
T
T
T

G
G
G
G

C
C
T
C

A
A
C
C

C
C
G
A

C
C
C
C

T
T
T
T

C
C
C
T

A
A
G
-

C
C
C
-

A
-
A
-

T
-
C
-

G
G
T
C

T
T
G
A

T
T
T
C

T
T
T
A

C
C
C
T

C
C
C
C

T
T
T
T

T
T
T
T

 1196 
 1167 
 1603 
 2376 

  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
G

A
A
C
C

C
C
T
T

T
T
T
T

A
G
C
G

G
G
C
G

A
A
A
A

A
A
A
A

G
G
G
G

G
G
G
G

T
T
T
T

G
G
G
G

A
A
A
A

T
T
-
T

A
A
-
G

G
G
-
G

C
C
C
T

T
T
T
T

C
T
T
T

T
T
T
T

G
G
G
G

T
T
T
C

A
A
G
A

T
T
T
C

C
C
T
T

A
A
T
G

T
T
T
T

A
A
G
A

G
G
G
A

C
C
-
T

C
C
-
G

C
C
-
G

A
A
-
G

A
A
-
G

G
A
-
T

G
G
-
A

T
C
-
-

C
C
-
-

T
T
-
-

C
C
-
-

T
C
-
-

A
T
-
-

T
A
-
-

T
T
-
-

G
G
-
-

-
G
-
-

-
C
-
-

-
T
-
-

-
T
-
-

-
C
-
-

-
T
-
-

-
C
-
-

-
C
-
-

-
G
-
-

-
C
-
-

C
C
-
-

T
T
-
-

T
T
-
-

C
T
-
-

T
T
-
-

G
G
-
-

G
G
-
-

C
C
-
-

T
T
-
-

A
A
-
-

C
T
-
-

G
G
-
-

A
A
-
-

T
T
-
-

C
C
-
-

A
A
-
-

-
A
-
-

-
C
-
-

-
T
-
-

A
A
-
G

G
T
-
A

A
A
-
A

G
G
A
A

A
A
G
G

G
G
C
C

C
C
C
C

C
C
C
C

A
A
C
A

A
A
A
A

G
G
G
G

C
T
G
T

T
T
C
C

C
C
C
C

T
T
T
C

G
G
G
C

T
T
C
C

T
T
T
T

G
G
G
C

G
T
T
T

G
G
G
G

T
T
C
T

C
C
T
G

T
T
T
T

G
G
G
G

T
T
G
C

G
G
G
A

G
G
A
G

C
C
C
C

A
A
C
A

A
A
A
G

A
G
G
G

G
G
G
G

T
T
T
-

A
G
G
G

G
G
G
G

 1293 
 1277 
 1662 
 2447 

  Mus 
  Rattus 
  Cavia 
  Homo 

C
C
C
C

C
C
T
T

C
C
T
T

T
-
-
-

G
-
-
-

T
-
-
-

C
C
T
T

A
A
A
G

C
C
A
C

A
A
G
A

G
A
C
C

G
G
T
T

T
T
C
T

G
G
G
G

A
A
A
A

A
T
A
G

C
C
C
C

C
C
T
T

T
T
T
T

-
-
C
-

-
-
C
-

G
G
A
G

C
C
C
C

T
T
T
T

T
T
T
T

C
C
C
C

T
T
T
T

A
A
C
C

A
A
A
A

G
G
G
A

T
C
C
C

T
T
C
C

C
C
C
T

T
T
T
T

T
C
C
C

T
C
T
T

G
G
G
G

G
G
G
-

C
C
C
-

T
T
G
-

T
T
T
T

T
T
T
T

T
T
C
T

G
G
T
G

T
T
T
C

T
T
T
T

T
T
G
G

C
C
C
C

A
A
A
A

G
G
G
G

  1341 
  1322 
  1709 
  2489 



ENSMUSG00000015970 intron 6

Description: Choline dehydrogenase, mitochondrial Precursor  (Chdh)
Intron number: 6
Mouse chromosome: 14
Upstream exon length: 103
 
Downstream exon length: 419
 
Mouse intron length: 559
Intron alignment length: 762
Total murinae branch length: 0.18254
K_score: 0.08378
Scaling factor: 0.75267
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ENSMUSG00000026843 intron 4

Description: far upstream element  (Fubp3)
Intron number: 4
Mouse chromosome: 2
Upstream exon length: 50
 
Downstream exon length: 72
 
Mouse intron length: 357
Intron alignment length: 474
Total murinae branch length: 0.25672
K_score: 0.02864
Scaling factor: 0.75417
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ENSMUSG00000037995 intron 5

Description: Protein turtle homolog A Precursor  (Igsf9)
Intron number: 5
Mouse chromosome: 1
Upstream exon length: 118
 
Downstream exon length: 142
 
Mouse intron length: 842
Intron alignment length: 1651
Total murinae branch length: 0.24279
K_score: 0.0898
Scaling factor: 0.75533
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ENSMUSG00000037820 intron 7

Description: Protein-glutamine gamma-glutamyltransferase 2  (Tgm2)
Intron number: 7
Mouse chromosome: 2
Upstream exon length: 136
 
Downstream exon length: 104
 
Mouse intron length: 580
Intron alignment length: 1317
Total murinae branch length: 0.15253
K_score: 0.07437
Scaling factor: 0.75616
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ENSMUSG00000039018 intron 8

Description: Mitochondrial GTPase 1 Precursor  (Mtg1)
Intron number: 8
Mouse chromosome: 7
Upstream exon length: 97
 
Downstream exon length: 82
 
Mouse intron length: 345
Intron alignment length: 471
Total murinae branch length: 0.14684
K_score: 0.0614
Scaling factor: 0.75738
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ENSMUSG00000008932 intron 6

Description: Excitatory amino acid transporter 5  (Slc1a7)
Intron number: 6
Mouse chromosome: 4
Upstream exon length: 100
 
Downstream exon length: 234
 
Mouse intron length: 551
Intron alignment length: 713
Total murinae branch length: 0.11760
K_score: 0.08609
Scaling factor: 0.75784
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ENSMUSG00000024833 intron 14

Description: DNA polymerase alpha subunit B  (Pola2)
Intron number: 14
Mouse chromosome: 19
Upstream exon length: 109
 
Downstream exon length: 107
 
Mouse intron length: 225
Intron alignment length: 311
Total murinae branch length: 0.20809
K_score: 0.04635
Scaling factor: 0.75822

ENSMUSG00000024833_intron_14

Homo

Cavia

Rattus

Mus

0 0.1 0.2 0.3 0.4 0.5 0.6

Genetic distance (substitutions/position)

ENSMUSG00000024833 exon 14 (ORF 1)
  Mus 
  Rattus 
  Cavia 
  Homo 

C
C
C
C

T
T
T
T

C
C
C
C

C
C
C
C

G
G
G
G

G
G
G
G

C
C
C
C

T
T
T
T

C
C
C
C

C
C
C
C

C
C
C
C

A
A
A
A

C
C
C
C

C
C
C
C

T
T
T
T

T
T
T
T

G
G
G
G

T
T
T
T

C
C
C
C

T
T
T
T

T
T
T
T

T
T
T
T

G
G
G
G

T
T
T
T

C
C
C
C

C
C
C
C

C
C
C
C

G
G
A
G

T
T
T
T

C
C
C
C

T
T
C
A

C
C
C
T

T
T
T
T

G
G
G
G

A
A
A
A

G
G
G
G

G
G
A
A

G
G
G
G

A
A
A
A

T
T
C
T

G
G
G
G

T
T
T
T

C
G
G
G

C
C
C
C

A
A
A
A

T
C
C
C

C
C
C
C

A
A
A
A

T
C
C
T

G
G
G
G

A
A
A
A

G
G
G
G

C
C
C
C

C
C
C
C

A
A
T
T

G
G
G
G

T
T
T
T

A
C
G
G

T
T
T
T

A
A
A
A

C
C
C
C

C
C
C
C

C
C
C
C

A
A
G
C

C
C
C
C

A
A
A
A

G
G
G
G

C
C
C
C

C
C
C
C

G
A
G
G

C
C
C
C

C
C
C
C

T
T
A
T

T
T
T
T

T
T
T
T

C
C
C
C

A
A
A
A

C
C
G
G

C
C
C
C

T
T
T
T

 80 
 80 
 80 
 80 

  Mus 
  Rattus 
  Cavia 
  Homo 

T
T
A
A

C
C
C
C

T
T
C
T

C
C
C
C

C
C
C
C

G
G
G
G

A
A
A
A

G
A
T
T

C
C
C
C

T
T
T
T

G
G
G
G

T
C
C
T

C
C
C
C

T
T
T
T

C
C
C
C

G
G
G
G

A
A
A
A

G
G
G
G

A
A
A
A

G
G
G
G

G
G
G
G

A
A
A
A

C
C
C
C

A
A
A
A

A
A
G
A

A
G
A
A

A
A
A
A

A
A
A
A

G
G
G
G

  109 
  109 
  109 
  109 

ENSMUSG00000024833 exon 15 (ORF 0)
  Mus 
  Rattus 
  Cavia 
  Homo 

C
C
C
C

G
G
G
A

A
A
G
A

G
G
G
G

T
T
T
T

G
G
A
A

C
C
C
C

A
A
A
A

G
G
G
G

T
T
C
T

T
T
T
T

T
T
G
T

G
G
G
G

T
T
T
T

G
G
G
G

T
T
T
T

C
C
C
C

A
A
T
C

G
G
G
G

A
A
A
A

G
G
G
G

C
C
C
C

C
C
C
C

C
C
C
C

T
T
T
T

G
G
G
G

C
C
C
C

A
A
A
A

G
A
G
G

C
C
C
C

C
C
C
C

T
T
T
T

C
C
C
C

T
T
G
T

C
C
C
C

C
C
C
C

A
A
A
A

T
T
T
T

A
A
A
A

A
A
A
A

A
A
A
A

T
T
T
C

G
G
G
G

G
G
G
G

A
G
G
A

G
G
G
G

T
T
T
T

G
G
G
G

A
A
A
A

T
T
T
T

G
G
C
C

T
T
T
T

T
T
T
T

T
T
C
C

G
G
G
G

G
G
G
G

T
T
C
C

T
T
T
T

T
T
T
T

G
G
G
G

A
A
A
A

C
C
C
C

A
A
A
A

T
T
T
T

C
C
C
C

C
C
C
C

A
A
A
A

C
C
C
C

G
G
G
A

G
G
G
G

A
A
A
A

C
C
C
T

C
C
C
C

T
T
T
T

G
G
G
G

C
C
C
C

T
T
T
T

G
G
G
T

T
T
T
T

T
T
T
T

 80 
 80 
 80 
 80 

  Mus 
  Rattus 
  Cavia 
  Homo 

C
C
C
C

C
C
C
C

A
A
A
A

C
C
C
C

A
A
A
C

T
T
T
T

C
T
G
G

G
G
G
G

G
G
G
G

G
G
G
G

G
G
G
G

C
C
C
C

T
C
C
C

G
G
G
G

A
A
A
A

G
G
A
G

G
G
G
G

A
A
A
A

G
G
G
G

A
A
A
A

T
T
T
T

C
C
C
C

T
T
T
A

T
G
G
G

T
T
C
T

A
A
A
A

G
G
G
G

  107 
  107 
  107 
  107 



  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
G

T
T
T
T

A
A
A
A

C
C
C
G

C
C
C
C

A
A
A
A

G
G
-
G

T
T
-
C

G
G
-
A

C
C
-
C

C
C
-
C

-
T
-
C

-
G
-
A

-
C
-
C

-
C
-
T

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
G

C
C
-
C

G
A
T
A

G
C
G
T

C
C
C
G

T
T
T
C

C
C
C
C

G
T
C
T

G
G
C
C

G
G
T
T

C
C
G
G

C
C
C
C

G
A
A
C

G
G
C
A

C
C
C
C

C
C
C
T

A
A
G
A

T
G
G
G

C
C
C
C

T
A
T
T

G
G
G
C

T
T
C
T

G
G
A
G

G
G
-
-

G
G
-
-

T
T
-
-

G
G
-
-

G
G
-
-

G
G
-
-

G
G
-
-

T
T
-
-

G
G
-
-

A
A
-
-

A
A
-
-

G
G
-
-

A
A
-
-

C
C
-
-

C
A
-
-

G
G
G
G

C
C
C
C

C
C
C
C

C
C
C
C

T
T
T
T

G
G
G
G

G
G
A
A

G
C
A
A

G
A
C
G

A
G
G
G

G
T
G
G

G
G
G
G

A
A
A
A

G
G
G
G

G
G
G
G

G
G
G
G

C
C
T
T

A
A
G
G

G
G
G
G

A
A
A
A

G
G
A
G

A
G
A
A

A
A
G
G

A
G
G
G

C
C
G
C

C
C
C
C

C
C
T
T

T
T
C
C

C
C
C
T

T
T
T
T

 78 
 82 
 57 
 95 

  Mus 
  Rattus 
  Cavia 
  Homo 

C
C
C
T

A
A
T
A

G
G
G
G

G
G
G
G

A
A
G
G

G
T
T
T

G
C
A
G

-
-
C
T

-
-
A
G

-
-
C
C

-
-
A
G

-
-
C
T

-
-
A
A

G
G
T
C

A
G
A
A

G
G
A
G

C
C
C
C

A
A
T
C

C
A
C
T

A
A
-
G

G
G
A
A

C
C
C
A

C
C
T
T

C
C
C
C

C
C
T
T

T
T
T
T

A
A
G
A

A
A
A
A

G
G
A
A

T
T
C
C

C
G
T
T

C
C
C
C

G
C
C
C

-
-
T
T

-
-
T
T

-
-
T
T

-
-
T
T

-
-
C
T

-
-
G
T

-
-
T
T

-
-
G
A

-
-
A
A

-
-
-
A

-
-
-
C

C
C
C
A

A
A
G
G

A
G
G
G

C
C
C
C

A
A
A
A

G
T
A
A

A
A
A
A

G
A
G
T

A
G
G
G

T
T
T
T

G
G
G
G

T
T
G
T

C
C
G
C

A
A
T
C

T
T
G
A

A
A
T
A

G
G
T
A

G
G
G
A

-
T
-
-

-
T
-
-

A
G
-
-

C
C
-
-

C
T
-
-

A
G
-
-

C
C
-
-

C
A
-
-

C
C
-
-

T
T
-
-

T
T
-
-

G
G
-
-

G
G
T
G

-
C
T
C

G
T
T
T

T
T
C
T

G
G
G
G

G
G
C
A

T
T
T
T

C
C
G
G

C
C
C
T

T
C
A
A

T
C
C
T

G
A
A
G

G
G
T
T

T
T
G
T

G
G
G
G

G
G
G
G

T
T
T
T

C
C
T
T

T
T
T
T

G
G
G
G

C
C
-
G

A
A
-
T

G
G
-
C

G
G
T
C

C
C
C
C

C
C
T
C

C
C
T
C

C
C
T
T

A
A
T
T

G
T
T
T

C
C
C
C

T
T
C
C

T
T
A
G

T
C
T
T

A
G
G
G

G
G
G
G

 168 
 175 
 149 
 193 

  Mus 
  Rattus 
  Cavia 
  Homo 

T
T
T
T

G
G
C
C

-
-
A
T

-
-
C
C

-
-
C
C

-
-
T
C

-
-
G
C

-
-
C
A

-
-
C
G

-
-
A
C

-
-
T
C

-
-
C
C

-
-
T
T

-
-
C
C

-
-
G
A

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
T

G
G
G
G

G
G
G
G

A
G
G
G

A
A
A
A

A
A
A
A

G
G
G
G

A
A
G
A

A
G
A
T

C
C
G
G

C
T
T
T

C
C
T
T

T
T
T
T

C
C
C
C

T
T
T
T

G
-
G
A

G
-
G
G

C
-
C
C

T
T
T
T

G
G
G
T

T
T
T
T

T
T
T
G

G
G
C
G

G
G
T
C

A
A
A
A

T
T
T
T

G
G
A
A

C
C
A
C

G
A
A
A

A
A
T
A

G
G
G
A

T
T
T
T

A
G
G
G

T
T
T
T

T
T
G
T

C
C
C
T

A
A
A
G

T
T
T
T

G
G
C
T

T
T
G
T

C
C
C
C

A
A
C
A

G
G
C
A

C
C
C
T

-
-
-
C

-
-
-
C

-
-
-
G

T
T
T
T

C
C
T
T

C
C
C
C

T
T
T
T

C
C
C
C

C
C
G
A

T
T
T
T

T
T
T
T

T
T
C
T

C
C
T
T

A
A
A
A

G
G
G
G

  225 
  229 
  219 
  284 



ENSMUSG00000020315 intron 33

Description: Spectrin beta chain, brain 1  (Spnb2)
Intron number: 33
Mouse chromosome: 11
Upstream exon length: 174
 
Downstream exon length: 43
 
Mouse intron length: 1592
Intron alignment length: 1921
Total murinae branch length: 0.18963
K_score: 0.08678
Scaling factor: 0.75832
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ENSMUSG00000041202 intron 3

Description: Group IID secretory phospholipase A2 Precursor  (Pla2g2d)
Intron number: 3
Mouse chromosome: 4
Upstream exon length: 107
 
Downstream exon length: 146
 
Mouse intron length: 792
Intron alignment length: 1342
Total murinae branch length: 0.21997
K_score: 0.04952
Scaling factor: 0.75883
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ENSMUSG00000027315 intron 7

Description: Kunitz-type protease inhibitor 1 Precursor  (Spint1)
Intron number: 7
Mouse chromosome: 2
Upstream exon length: 51
 
Downstream exon length: 171
 
Mouse intron length: 1363
Intron alignment length: 1658
Total murinae branch length: 0.21882
K_score: 0.05026
Scaling factor: 0.76136
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ENSMUSG00000035314 intron 10

Description: Glycerophosphodiester phosphodiesterase domain-containing pr (Gdpd5)
Intron number: 10
Mouse chromosome: 7
Upstream exon length: 219
 
Downstream exon length: 158
 
Mouse intron length: 472
Intron alignment length: 592
Total murinae branch length: 0.13595
K_score: 0.06386
Scaling factor: 0.7639
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ENSMUSG00000063704 intron 1

Description: Mitogen-activated protein kinase 15  (Mapk15)
Intron number: 1
Mouse chromosome: 15
Upstream exon length: 69
 
Downstream exon length: 99
 
Mouse intron length: 916
Intron alignment length: 1595
Total murinae branch length: 0.18664
K_score: 0.0733
Scaling factor: 0.76517
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ENSMUSG00000023367 intron 2

Description: Transmembrane protein 176A  (Tmem176a)
Intron number: 2
Mouse chromosome: 6
Upstream exon length: 111
 
Downstream exon length: 57
 
Mouse intron length: 1085
Intron alignment length: 1189
Total murinae branch length: 0.18632
K_score: 0.04616
Scaling factor: 0.76627
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ENSMUSG00000022390 intron 14

Description: ubiquitous tetratricopeptide containing protein RoXaN   (Zc3h7b)
Intron number: 14
Mouse chromosome: 15
Upstream exon length: 101
 
Downstream exon length: 182
 
Mouse intron length: 965
Intron alignment length: 1254
Total murinae branch length: 0.16056
K_score: 0.07148
Scaling factor: 0.76817
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ENSMUSG00000046591 intron 3

Description: Uncharacterized protein C15orf42 homolog   (5730590G19Rik)
Intron number: 3
Mouse chromosome: 7
Upstream exon length: 239
 
Downstream exon length: 235
 
Mouse intron length: 1549
Intron alignment length: 2119
Total murinae branch length: 0.18796
K_score: 0.07652
Scaling factor: 0.7687
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ENSMUSG00000059901 intron 13

Description: a disintegrin-like and metallopeptidase  (Adamts14)
Intron number: 13
Mouse chromosome: 10
Upstream exon length: 134
 
Downstream exon length: 124
 
Mouse intron length: 282
Intron alignment length: 398
Total murinae branch length: 0.29097
K_score: 0.08672
Scaling factor: 0.76891
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ENSMUSG00000039849 intron 2

Description: Phosphorylated CTD-interacting factor 1   (Pcif1)
Intron number: 2
Mouse chromosome: 2
Upstream exon length: 125
 
Downstream exon length: 138
 
Mouse intron length: 929
Intron alignment length: 1770
Total murinae branch length: 0.22924
K_score: 0.05179
Scaling factor: 0.76961
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ENSMUSG00000021559 intron 9

Description: Death-associated protein kinase 1  (Dapk1)
Intron number: 9
Mouse chromosome: 13
Upstream exon length: 90
 
Downstream exon length: 93
 
Mouse intron length: 1156
Intron alignment length: 1078
Total murinae branch length: 0.14851
K_score: 0.04788
Scaling factor: 0.7698
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ENSMUSG00000032590 intron 12

Description: Acylamino-acid-releasing enzyme  (Apeh)
Intron number: 12
Mouse chromosome: 9
Upstream exon length: 98
 
Downstream exon length: 52
 
Mouse intron length: 519
Intron alignment length: 786
Total murinae branch length: 0.20385
K_score: 0.08424
Scaling factor: 0.77024
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ENSMUSG00000025737 intron 1

Description: WD repeat-containing protein 24   (Wdr24)
Intron number: 1
Mouse chromosome: 17
Upstream exon length: 481
 
Downstream exon length: 178
 
Mouse intron length: 967
Intron alignment length: 1757
Total murinae branch length: 0.20569
K_score: 0.04738
Scaling factor: 0.77061
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ENSMUSG00000030708 intron 5

Description: DnaJ homolog subfamily B member 13  (Dnajb13)
Intron number: 5
Mouse chromosome: 7
Upstream exon length: 114
 
Downstream exon length: 114
 
Mouse intron length: 1461
Intron alignment length: 2590
Total murinae branch length: 0.18730
K_score: 0.07453
Scaling factor: 0.77087
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ENSMUSG00000042268 intron 10

Description: Solute carrier family 26 member 9  (Slc26a9)
Intron number: 10
Mouse chromosome: 1
Upstream exon length: 78
 
Downstream exon length: 96
 
Mouse intron length: 561
Intron alignment length: 634
Total murinae branch length: 0.17554
K_score: 0.03214
Scaling factor: 0.77113
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ENSMUSG00000028381 intron 7

Description: Ceramide glucosyltransferase  (Ugcg)
Intron number: 7
Mouse chromosome: 4
Upstream exon length: 87
 
Downstream exon length: 190
 
Mouse intron length: 907
Intron alignment length: 1114
Total murinae branch length: 0.24108
K_score: 0.03288
Scaling factor: 0.77181
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ENSMUSG00000032122 intron 12

Description: Sugar phosphate exchanger 2  (Slc37a2)
Intron number: 12
Mouse chromosome: 9
Upstream exon length: 86
 
Downstream exon length: 49
 
Mouse intron length: 643
Intron alignment length: 471
Total murinae branch length: 0.21758
K_score: 0.03963
Scaling factor: 0.77212
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ENSMUSG00000051235 intron 1

Description: Flap endonuclease GEN homolog 1  (Gen1)
Intron number: 1
Mouse chromosome: 12
Upstream exon length: 161
 
Downstream exon length: 187
 
Mouse intron length: 1338
Intron alignment length: 1526
Total murinae branch length: 0.13348
K_score: 0.08029
Scaling factor: 0.7727
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ENSMUSG00000027375 intron 2

Description: Myelin and lymphocyte protein  (Mal)
Intron number: 2
Mouse chromosome: 2
Upstream exon length: 168
 
Downstream exon length: 126
 
Mouse intron length: 1506
Intron alignment length: 1909
Total murinae branch length: 0.13549
K_score: 0.06579
Scaling factor: 0.77313

ENSMUSG00000027375_intron_2
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ENSMUSG00000022390 intron 13

Description: ubiquitous tetratricopeptide containing protein RoXaN   (Zc3h7b)
Intron number: 13
Mouse chromosome: 15
Upstream exon length: 206
 
Downstream exon length: 101
 
Mouse intron length: 1349
Intron alignment length: 2077
Total murinae branch length: 0.23634
K_score: 0.07694
Scaling factor: 0.77405
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ENSMUSG00000001761 intron 9

Description: Smoothened homolog Precursor  (Smo)
Intron number: 9
Mouse chromosome: 6
Upstream exon length: 186
 
Downstream exon length: 149
 
Mouse intron length: 344
Intron alignment length: 567
Total murinae branch length: 0.20869
K_score: 0.06199
Scaling factor: 0.7742
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ENSMUSG00000025036 intron 7

Description: Sideroflexin-2   (Sfxn2)
Intron number: 7
Mouse chromosome: 19
Upstream exon length: 67
 
Downstream exon length: 50
 
Mouse intron length: 570
Intron alignment length: 790
Total murinae branch length: 0.18664
K_score: 0.03439
Scaling factor: 0.77534
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ENSMUSG00000021113 intron 6

Description: snRNA-activating protein complex subunit 1  (Snapc1)
Intron number: 6
Mouse chromosome: 12
Upstream exon length: 69
 
Downstream exon length: 63
 
Mouse intron length: 583
Intron alignment length: 744
Total murinae branch length: 0.25774
K_score: 0.08749
Scaling factor: 0.77646
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ENSMUSG00000021492 intron 4

Description: coagulation factor XII   (F12)
Intron number: 4
Mouse chromosome: 13
Upstream exon length: 71
 
Downstream exon length: 111
 
Mouse intron length: 328
Intron alignment length: 497
Total murinae branch length: 0.22002
K_score: 0.02086
Scaling factor: 0.77707
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ENSMUSG00000003234 intron 17

Description: ATP-binding cassette sub-family F member 3   (Abcf3)
Intron number: 17
Mouse chromosome: 16
Upstream exon length: 89
 
Downstream exon length: 92
 
Mouse intron length: 261
Intron alignment length: 274
Total murinae branch length: 0.30050
K_score: 0.07523
Scaling factor: 0.77728
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ENSMUSG00000021559 intron 14

Description: Death-associated protein kinase 1  (Dapk1)
Intron number: 14
Mouse chromosome: 13
Upstream exon length: 99
 
Downstream exon length: 198
 
Mouse intron length: 850
Intron alignment length: 2150
Total murinae branch length: 0.13485
K_score: 0.05011
Scaling factor: 0.7781
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ENSMUSG00000036854 intron 1

Description: Heat shock protein beta-6  (Hspb6)
Intron number: 1
Mouse chromosome: 7
Upstream exon length: 42
 
Downstream exon length: 123
 
Mouse intron length: 1199
Intron alignment length: 1514
Total murinae branch length: 0.19814
K_score: 0.07685
Scaling factor: 0.77868
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ENSMUSG00000078667 intron 3

Description: Uncharacterized protein C1orf189 homolog   (1700094D03Rik)
Intron number: 3
Mouse chromosome: 3
Upstream exon length: 130
 
Downstream exon length: 102
 
Mouse intron length: 955
Intron alignment length: 1182
Total murinae branch length: 0.20488
K_score: 0.0878
Scaling factor: 0.77933
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ENSMUSG00000045620 intron 3

Description: Outer dense fiber protein 3-like protein 1   (Odf3l1)
Intron number: 3
Mouse chromosome: 9
Upstream exon length: 114
 
Downstream exon length: 482
 
Mouse intron length: 662
Intron alignment length: 1028
Total murinae branch length: 0.14684
K_score: 0.07202
Scaling factor: 0.77959
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ENSMUSG00000034088 intron 10

Description: Vigilin  (Hdlbp)
Intron number: 10
Mouse chromosome: 1
Upstream exon length: 140
 
Downstream exon length: 105
 
Mouse intron length: 1392
Intron alignment length: 1768
Total murinae branch length: 0.18537
K_score: 0.02681
Scaling factor: 0.77971

ENSMUSG00000034088_intron_10

Homo

Cavia

Mus

Rattus

0 0.1 0.2 0.3 0.4 0.5 0.6

Genetic distance (substitutions/position)

ENSMUSG00000034088 exon 10 (ORF 2)
  Mus 
  Rattus 
  Cavia 
  Homo 

T
T
T
T

C
C
A
A

A
A
A
A

A
A
A
A

C
C
C
C

A
A
A
A

G
G
G
G

A
A
A
A

A
A
A
A

T
T
T
T

C
C
C
C

A
A
A
A

A
A
A
A

A
A
A
A

G
G
G
G

A
A
A
A

C
C
C
C

C
C
C
C

A
A
A
A

G
G
G
G

T
T
T
T

A
A
A
A

C
C
C
C

A
A
A
A

A
A
A
A

A
A
G
G

G
G
G
G

T
T
T
T

G
G
G
G

T
T
T
T

C
C
C
C

T
T
C
C

G
G
G
G

T
T
T
T

G
G
G
G

C
C
C
C

G
G
G
G

C
C
C
C

A
A
A
A

T
T
T
T

C
C
C
C

C
C
C
C

C
C
C
C

C
C
T
T

C
C
C
C

C
C
C
C

T
T
T
T

G
G
G
G

A
A
A
A

C
C
C
C

A
A
A
A

G
G
G
G

T
C
T
T

G
G
G
G

A
A
A
A

A
G
G
G

A
A
A
A

A
A
A
A

G
G
G
G

A
A
A
A

G
G
G
G

T
T
C
C

A
A
A
A

A
A
A
A

C
C
C
T

C
C
C
T

T
T
T
T

G
G
G
G

A
A
A
A

T
T
T
T

C
C
C
C

C
C
C
C

G
G
G
G

A
A
C
C

A
A
A
A

T
T
T
T

T
T
T
C

G
G
G
G

A
A
A
A

G
G
G
G

 80 
 80 
 80 
 80 

  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
G

G
G
G
G

A
A
G
G

G
G
G
G

A
A
A
A

C
C
C
C

C
C
C
C

C
C
C
C

A
A
G
A

C
C
C
C

A
A
A
A

G
A
G
G

G
G
G
G

G
G
G
G

T
T
C
C

G
G
G
G

T
T
T
T

T
G
G
G

C
C
C
C

A
A
A
A

G
A
G
G

C
C
C
C

A
A
A
A

G
G
G
G

G
G
G
G

C
C
C
C

C
C
C
C

A
A
A
A

A
A
A
A

G
G
G
G

C
C
C
C

G
G
G
G

G
G
G
A

G
G
G
G

A
A
A
A

G
G
A
G

C
C
C
C

T
T
T
T

G
G
G
G

C
C
T
C

T
T
T
T

G
G
G
G

G
G
G
G

A
A
A
A

G
G
T
G

C
C
C
C

T
T
T
T

T
T
T
T

G
G
G
G

C
C
C
C

T
T
C
A

T
T
T
T

C
C
C
C

T
T
T
T

C
C
C
C

G
G
G
G

C
C
C
C

A
A
A
A

T
T
T
T

G
G
G
G

  140 
  140 
  140 
  140 

ENSMUSG00000034088 exon 11 (ORF 0)
  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
G

A
A
A
A

A
A
A
A

A
A
A
A

A
A
A
A

T
T
T
T

G
G
G
G

A
A
A
A

G
G
A
G

C
C
C
C

G
G
G
G

C
C
T
T

A
A
A
A

C
C
C
C

C
C
C
C

A
A
A
A

A
A
A
A

G
G
G
G

G
G
G
G

A
A
A
A

T
T
T
T

C
C
C
C

T
T
T
T

A
A
A
A

A
A
A
A

T
T
T
T

C
C
C
C

A
A
A
A

T
T
T
T

C
T
T
T

G
G
G
G

A
A
A
A

G
G
G
G

C
C
C
C

A
A
A
A

A
A
G
A

A
A
A
A

G
G
G
G

A
A
A
A

T
T
T
T

T
T
T
T

T
T
T
T

C
C
C
C

A
A
A
A

T
T
T
T

C
C
C
C

G
G
G
G

C
C
C
C

A
A
A
A

C
C
C
C

A
A
A
A

A
A
A
A

T
T
T
T

C
C
C
C

A
A
A
A

T
T
T
T

T
T
T
T

G
G
G
G

G
G
G
G

G
G
G
G

C
C
C
C

A
A
A
A

G
G
G
G

A
A
A
A

A
A
A
A

A
A
A
G

G
G
G
G

G
G
G
G

T
T
T
T

G
G
G
G

A
A
A
A

A
A
A
A

C
C
C
C

G
G
G
G

G
G
G
G

A
A
A
A

T
T
T
T

T
T
C
C

C
C
C
C

G
G
G
G

 80 
 80 
 80 
 80 

  Mus 
  Rattus 
  Cavia 
  Homo 

A
A
T
T

G
G
G
G

A
A
A
A

A
A
A
A

A
A
A
A

T
T
T
T

T
T
T
T

C
C
C
C

G
G
G
G

T
T
T
T

G
G
G
G

A
A
A
A

C
C
T
C

A
A
A
A

A
A
A
A

A
A
A
A

T
T
T
T

T
T
T
T

C
C
C
C

C
C
C
C

C
C
C
C

A
A
A
A

G
G
G
G

A
A
A
A

G
G
G
G

  105 
  105 
  105 
  105 



  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
G

T
T
T
T

A
A
G
A

A
A
A
A

G
G
G
G

C
C
T
T

C
C
C
G

A
A
C
C

A
A
-
C

A
G
-
A

C
C
-
T

G
T
-
G

C
C
-
G

C
C
-
C

C
C
-
T

A
A
-
G

G
G
-
G

G
T
-
G

C
C
-
C

C
C
-
C

T
C
-
C

T
T
-
-

G
G
-
-

C
C
-
-

C
C
A
T

C
C
C
C

G
A
A
T

A
A
A
A

G
G
G
G

A
A
G
A

G
G
A
A

G
G
A
A

G
-
C
G

T
-
A
G

T
-
A
C

T
-
G
A

G
-
G
C

C
-
C
T

C
-
A
G

G
-
C
G

G
-
A
C

C
-
G
C

T
-
A
T

C
-
C
T

A
-
C
G

A
-
T
C

G
-
G
G

C
-
T
T

C
-
C
C

T
-
T
T

G
-
A
C

T
-
T
T

C
-
A
T

G
-
G
G

G
-
A
G

C
-
T
C

T
T
C
C

G
G
A
C

C
C
T
C

T
T
G
C

C
T
C
T

C
C
C
C

T
T
T
T

G
G
G
A

A
A
A
A

G
G
-
G

G
G
G
G

A
A
A
A

A
A
A
G

A
A
C
T

A
G
A
A

G
G
G
G

C
C
C
C

A
C
A
G

T
G
T
T

T
G
T
G

G
G
G
T

C
C
T
T

T
T
T
G

G
G
T
T

G
G
G
G

A
A
G
G

A
A
A
T

T
T
G
G

T
T
G
T

G
G
G
G

T
T
T
C

G
A
G
G

G
G
G
G

T
T
T
C

C
C
C
C

C
C
C
T

T
T
T
T

A
G
G
A

G
G
G
G

A
A
A
A

G
G
G
G

C
C
A
A

A
C
A
A

T
T
C
T

G
G
A
G

A
G
G
G

A
A
A
A

G
A
A
A

T
T
G
G

T
T
C
T

C
C
T
C

T
T
A
G

C
C
C
A

C
C
A
C

 110 
 86 
 93 
 107 

  Mus 
  Rattus 
  Cavia 
  Homo 

A
A
G
A

A
A
A
A

A
A
A
A

T
G
T
T

C
C
C
C

A
A
C
C

C
C
C
C

A
A
T
A

T
T
G
C

C
C
A
G

T
T
G
T

C
T
T
T

A
A
T
G

C
C
G
C

T
T
A
A

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
G

G
G
-
G

A
A
-
A

C
C
-
C

T
T
T
T

A
C
T
C

C
T
T
C

C
C
T
C

T
T
C
T

G
G
A
G

G
A
G
G

A
G
G
G

G
G
G
G

C
C
C
C

T
C
C
C

A
A
A
A

A
T
T
C

G
G
A
A

T
-
T
T

T
T
A
T

T
T
T
T

C
C
C
C

T
T
T
C

T
T
T
T

C
C
-
-

T
T
-
-

G
G
-
-

C
C
C
T

T
T
C
T

G
G
A
A

T
T
T
T

C
C
T
C

C
C
C
C

T
T
T
T

C
C
C
C

T
T
C
C

C
C
C
C

C
C
C
C

A
C
C
A

G
A
-
G

A
A
A
G

T
T
T
T

C
G
C
C

A
A
A
A

C
-
C
C

C
C
C
C

A
G
G
T

G
G
G
G

T
C
C
C

G
G
A
A

-
-
C
C

G
G
A
G

T
T
T
T

C
C
C
C

T
T
T
T

T
T
T
T

G
G
G
G

T
C
T
T

T
T
C
T

C
G
T
C

T
C
C
T

T
T
C
C

A
-
-
-

C
C
-
-

T
G
C
-

C
T
T
C

C
C
C
A

C
C
A
T

A
A
G
G

A
A
C
G

-
-
C
C

-
-
C
T

-
-
C
G

-
-
T
T

-
-
G
G

-
-
A
T

-
-
G
G

-
-
C
C

-
-
T
T

G
G
G
G

T
T
T
T

G
G
G
G

 196 
 169 
 180 
 211 

  Mus 
  Rattus 
  Cavia 
  Homo 

C
-
C
C

T
T
C
T

A
A
A
A

G
G
G
G

A
A
G
A

T
C
G
A

G
G
A
G

A
A
A
G

G
G
G
G

A
A
C
C

A
A
A
A

C
C
C
C

A
A
A
A

G
G
A
G

A
A
G
A

G
G
G
G

A
A
G
A

T
T
T
C

C
C
T
T

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
G

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
A

-
-
C
C

-
-
C
C

-
-
C
C

-
-
A
T

-
-
G
G

-
-
G
G

-
-
G
G

-
-
A
T

-
-
T
G

-
-
C
C

C
C
T
C

C
C
C
C

A
A
A
A

T
T
G
G

A
A
A
A

T
T
T
T

C
C
G
G

C
C
C
C

C
C
T
C

T
T
T
T

G
G
G
G

G
G
G
G

C
C
C
G

T
T
T
T

A
A
G
A

C
C
C
C

A
A
C
C

G
G
A
A

C
C
A
T

T
T
C
C

T
T
C
T

C
C
C
C

-
-
-
C

-
-
-
A

A
A
A
G

C
C
C
A

A
A
A
G

G
G
A
A

A
A
T
T

T
T
T
T

G
G
G
G

G
G
T
T

G
G
G
G

C
C
A
A

T
T
C
C

G
G
A
A

-
-
-
G

T
T
A
A

C
C
T
C

A
A
G
A

T
T
T
T

T
T
T
T

T
T
C
T

C
C
C
C

T
T
T
T

A
A
G
G

G
A
G
G

A
A
A
A

C
C
C
T

T
T
T
T

T
T
T
C

T
T
T
T

A
A
G
C

 265 
 237 
 259 
 321 

  Mus 
  Rattus 
  Cavia 
  Homo 

A
A
A
A

A
A
A
A

A
A
A
A

G
G
G
G

T
T
G
G

C
C
A
C

A
A
T
A

T
C
C
T

C
T
C
C

A
A
-
-

G
A
-
C

G
G
C
C

A
A
A
A

G
G
A
G

G
G
G
G

T
T
T
T

A
G
G
G

A
A
A
G

C
C
C
T

T
T
T
T

C
C
C
C

T
T
T
T

-
-
G
C

-
-
A
A

-
-
G
T

G
G
G
G

T
T
T
T

G
G
G
A

T
T
T
A

G
G
G
G

G
G
G
G

C
C
C
C

C
C
C
C

A
A
A
A

G
G
G
G

A
A
A
A

C
C
T
C

T
T
T
T

C
T
T
C

G
G
G
G

A
A
A
A

G
G
A
G

A
A
G
G

A
A
A
A

T
T
T
T

C
C
G
C

C
A
A
A

C
C
T
C

T
T
C
T

G
G
A
G

C
C
T
C

-
-
-
A

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
G

A
A
G
G

G
G
G
G

C
C
G
G

C
C
C
C

-
-
G
T

-
-
A
G

T
T
T
T

C
C
C
T

A
A
A
G

C
G
C
C

T
T
T
T

C
C
T
C

C
C
T
T

C
C
C
C

T
T
T
T

A
A
A
A

T
T
C
C

G
G
C
C

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
T

-
-
C
G

-
-
A
G

-
-
C
C

-
-
A
A

-
-
G
G

-
-
A
A

-
-
A
A

-
-
G
G

-
-
T
C

-
-
A
A

-
-
C
C

-
-
T
T

-
-
G
G

-
-
C
C

-
-
C
A

-
-
C
C

-
-
T
T

G
G
G
G

G
G
C
C

C
C
C
T

C
C
C
C

T
T
T
T

G
A
G
G

G
G
G
G

 336 
 308 
 350 
 430 

  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
G

A
A
C
C

C
C
C
T

A
A
A
C

C
C
C
C

C
C
A
C

C
C
T
C

A
A
G
G

G
G
A
A

T
T
C
C

A
A
A
G

A
A
C
T

T
T
C
T

-
-
-
T

-
-
-
C

-
-
-
A

-
-
T
T

-
-
G
A

-
-
C
C

-
-
C
A

-
-
T
T

-
-
T
G

-
-
C
C

G
G
T
T

A
A
T
T

G
G
A
A

G
G
C
T

T
C
C
G

T
T
T
C

C
C
T
C

A
A
A
A

T
T
T
A

G
G
G
G

C
C
C
C

T
T
T
T

G
G
A
G

T
C
T
T

A
A
G
G

G
G
A
A

T
T
G
G

G
G
T
C

A
A
A
A

T
T
C
C

T
C
T
C

C
C
C
C

C
C
T
T

T
A
C
T

A
G
A
G

A
A
-
-

C
C
-
-

C
C
C
C

G
A
T
T

A
C
G
T

C
T
C
C

C
T
T
T

C
G
A
G

C
T
T
T

A
C
G
G

C
T
T
A

A
G
G
G

T
C
T
T

G
T
C
C

A
A
A
A

A
G
G
G

-
T
A
A

-
C
T
T

-
A
G
A

-
G
T
C

-
A
A
C

-
T
C
C

-
A
A
A

-
C
C
C

-
A
A
A

-
G
G
-

-
C
C
-

-
A
A
-

-
G
G
-

-
T
T
-

-
T
A
-

-
G
A
-

-
T
T
-

-
G
C
-

-
C
C
-

-
-
T
-

-
-
C
-

-
-
A
-

-
-
G
-

-
-
C
-

-
-
T
-

-
-
T
-

-
-
G
-

-
-
G
-

-
-
C
-

-
-
T
-

-
-
A
-

-
-
T
-

-
-
G
-

-
T
T
C

-
G
G
T

-
C
T
T

-
A
G
G

-
G
A
A

-
T
G
A

A
G
A
A

G
G
A
G

T
T
T
T

C
T
C
C

A
C
A
T

C
C
C
C

T
T
A
T

 397 
 394 
 455 
 514 

  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
G

G
A
G
G

C
C
G
G

G
T
T
T

G
G
G
G

C
C
C
C

T
C
C
C

T
T
T
T

T
T
T
T

C
T
T
T

A
A
A
A

A
A
A
A

G
G
A
G

A
A
G
T

G
G
G
A

T
T
T
T

C
C
C
C

C
C
C
C

A
A
A
A

A
A
G
G

A
A
A
A

G
A
A
G

T
C
A
A

-
A
A
A

G
G
A
G

-
-
A
-

-
-
A
-

-
-
A
-

-
-
C
-

T
T
A
T

T
T
A
C

G
G
A
A

G
A
T
A

T
T
A
A

T
C
T
T

A
A
A
A

G
G
T
C

G
G
G
T

A
A
G
G

T
C
C
C

C
C
A
G

T
T
C
T

G
G
A
G

A
A
G
A

T
T
T
G

A
A
A
T

A
A
G
G

T
T
A
C

T
T
C
C

A
A
A
T

G
G
A
G

C
T
C
C

T
C
A
A

C
C
G
G

C
C
C
C

A
A
A
A

G
A
G
G

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
A

T
T
A
A

T
T
T
C

C
C
T
A

A
A
A
A

T
T
C
G

-
-
C
C

-
-
C
C

-
-
C
C

-
-
A
C

-
-
G
A

-
-
G
G

-
-
G
G

-
-
A
G

-
-
G
T

-
-
T
T

-
-
C
C

-
-
A
C

-
-
C
C

-
-
T
T

-
-
G
G

-
-
A
T

-
-
T
C

-
-
A
A

-
-
C
T

-
-
T
T

-
-
-
C

-
-
-
G

-
-
-
C

-
-
-
T

 454 
 452 
 537 
 620 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
-
T

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
C

G
G
G
A

T
T
C
C

T
T
C
C

C
C
T
T

T
T
T
C

G
T
T
A

C
T
T
C

C
C
C
C

C
C
C
C

T
T
C
C

C
C
A
A

T
T
G
G

T
T
T
T

-
T
G
A

-
C
C
C

C
C
-
C

C
C
-
C

A
A
-
A

T
T
-
C

G
G
-
A

C
C
-
C

T
A
-
G

A
A
-
A

A
A
-
G

G
G
-
G

A
A
-
A

A
A
-
A

C
C
-
T

C
C
-
C

G
T
-
T

C
C
-
C

A
A
-
A

A
A
-
A

A
A
-
A

T
T
-
T

T
T
-
T

G
G
-
G

G
G
-
G

A
A
-
C

A
A
-
A

G
G
-
G

A
A
-
A

A
A
-
C

C
A
-
C

T
T
-
T

G
T
-
C

T
T
-
T

T
T
-
T

T
T
-
T

T
T
-
T

G
G
-
-

T
T
-
-

T
T
-
-

T
T
-
-

T
T
-
-

A
G
-
-

-
T
-
-

A
T
-
-

A
T
-
-

T
T
-
-

A
A
-
-

G
A
-
-

T
A
-
-

T
T
-
-

G
T
-
-

A
A
-
-

T
C
-
-

T
T
-
-

T
T
-
-

G
A
-
-

T
G
-
-

T
T
-
-

A
A
-
-

T
T
-
-

G
G
-
-

T
T
-
-

C
C
-
-

T
T
-
-

G
G
-
-

T
T
-
-

G
G
-
-

T
T
-
-

G
G
-
-

A
G
-
-

G
G
-
-

G
G
-
-

G
G
-
-

T
T
-
-

G
G
-
-

T
T
-
-

T
T
-
-

A
G
-
-

G
G
-
-

 544 
 545 
 552 
 687 

  Mus 
  Rattus 
  Cavia 
  Homo 

A
A
-
-

T
T
-
-

C
C
-
-

T
T
-
-

C
C
-
-

C
C
-
-

T
T
-
-

G
G
-
-

G
G
-
-

A
A
-
-

A
A
-
-

C
C
-
-

A
A
-
-

G
G
-
-

G
G
-
-

A
A
-
-

G
G
-
-

T
T
-
-

T
T
-
-

-
A
-
-

-
C
-
-

-
A
-
-

-
G
-
-

A
A
T
A

C
C
C
T

A
A
A
A

G
G
G
G

T
T
G
C

T
T
A
C

G
G
C
C

T
T
C
T

G
G
C
G

A
A
A
A

G
G
G
G

C
C
C
C

T
T
T
T

G
A
G
G

C
C
C
C

C
C
-
-

A
A
-
-

T
T
-
-

G
G
-
-

T
T
-
-

G
G
-
-

A
G
-
-

T
T
-
-

C
T
-
-

G
G
-
-

C
C
-
-

T
T
-
-

G
G
-
-

G
G
-
-

G
G
-
-

A
A
-
-

A
C
-
-

T
T
-
-

T
T
-
-

G
G
-
-

A
A
-
-

A
A
-
-

C
C
-
-

T
C
-
-

C
C
-
-

G
A
-
-

G
G
-
-

G
G
-
-

T
T
-
-

C
C
-
-

T
T
-
-

T
T
-
-

C
C
-
-

T
A
-
-

G
G
-
-

G
G
-
-

A
A
-
-

A
A
-
-

A
G
-
-

A
A
-
-

G
G
-
-

C
C
-
-

A
A
-
-

G
G
-
-

C
C
-
-

C
C
-
-

A
A
-
-

G
G
-
-

T
T
-
-

C
C
-
-

C
C
-
-

T
T
-
-

C
C
-
-

T
T
-
-

T
T
-
-

A
A
-
-

A
A
-
-

C
C
-
-

C
C
-
-

A
A
-
-

C
C
-
-

T
T
-
-

G
G
-
-

A
A
-
-

G
G
-
-

C
C
-
-

C
C
-
-

A
A
-
-

T
T
-
-

C
C
-
-

T
T
-
-

C
C
-
-

 650 
 655 
 567 
 702 

  Mus 
  Rattus 
  Cavia 
  Homo 

T
T
-
-

C
C
-
-

C
C
-
-

A
A
-
-

G
G
-
-

C
T
-
-

C
C
-
-

C
T
-
-

T
T
-
-

G
T
-
-

T
G
-
-

A
A
-
-

A
A
-
-

G
G
-
-

A
A
-
-

A
A
-
-

A
A
-
-

T
T
-
-

G
G
-
-

T
T
-
-

T
T
-
-

T
T
-
-

T
T
-
-

A
A
-
-

T
T
-
-

G
G
-
-

G
G
-
-

G
G
-
-

A
A
-
-

A
A
-
-

G
A
-
-

T
T
-
-

G
G
-
-

A
A
-
-

T
G
-
-

T
T
-
-

T
T
-
-

T
T
-
-

T
T
-
-

A
A
-
-

C
C
-
-

-
T
-
-

-
T
-
-

T
T
-
-

T
T
-
-

T
T
-
-

T
T
-
-

C
C
-
-

A
A
-
-

C
T
-
-

T
T
-
-

G
G
-
-

T
T
-
-

A
A
-
A

A
A
A
T

T
T
T
T

C
C
C
C

C
C
C
C

G
A
A
A

A
A
G
G

G
G
A
G

G
G
G
G

T
C
T
C

G
A
A
G

A
A
T
T

G
G
A
G

G
G
G
A

T
T
T
T

C
C
C
G

C
C
A
C

A
A
A
A

G
G
G
G

C
C
C
C

C
C
C
C

T
T
T
T

T
T
C
C

C
T
C
C

A
G
T
C

G
G
G
A

C
C
C
C

T
T
C
T

G
G
A
G

T
T
C
C

C
C
C
T

C
-
-
-

T
-
-
T

C
C
-
G

T
T
-
T

G
G
-
G

A
A
-
G

C
C
-
C

T
T
-
C

G
G
-
T

T
T
-
T

C
C
-
C

C
C
-
C

C
C
C
C

T
T
T
G

G
G
G
G

A
A
A
A

C
G
G
G

G
G
C
C

T
T
T
T

T
T
C
C

A
A
A
A

G
A
G
T

T
T
T
T

A
A
C
C

T
T
C
C

C
C
C
C

 758 
 763 
 611 
 758 

  Mus 
  Rattus 
  Cavia 
  Homo 

C
C
T
C

A
A
G
A

G
G
G
G

G
G
T
T

C
C
C
C

C
T
C
T

A
G
C
C

G
G
A
A

G
G
G
T

A
A
-
A

T
T
-
T

G
G
-
T

C
C
-
C

-
-
-
C

-
-
-
A

-
-
-
G

A
A
-
G

C
C
-
T

T
T
-
T

T
T
C
C

T
T
T
T

T
T
C
C

G
G
A
C

T
T
C
T

T
T
T
C

A
A
T
T

T
T
T
T

C
C
G
A

G
A
A
G

T
G
C
C

T
T
C
C

G
G
C
T

G
G
A
G

-
C
G
G

-
C
C
C

C
C
C
C

C
C
C
T

T
T
T
C

C
C
C
C

T
T
T
-

T
C
G
-

G
G
A
A

C
C
G
G

C
C
C
C

T
C
C
C

T
T
A
C

G
G
G
A

T
T
G
G

G
G
G
G

T
G
T
T

G
A
G
C

C
C
C
C

C
C
C
C

T
C
T
T

T
T
T
T

T
G
G
G

C
C
T
T

C
C
T
C

C
C
C
C

T
T
C
T

G
G
A
G

G
G
G
G

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
A

A
A
A
T

C
G
G
G

T
T
T
C

G
G
G
C

T
T
T
C

C
C
C
T

T
C
T
T

T
T
C
C

C
C
C
C

T
A
T
T

G
G
G
G

C
C
T
A

C
C
C
T

T
T
T
T

A
G
G
G

T
T
C
C

A
A
A
T

C
C
T
G

T
T
G
A

G
G
G
G

-
T
-
-

-
G
-
-

-
G
-
-

-
C
-
-

-
C
-
-

-
C
-
-

-
T
-
-

-
A
-
-

-
G
-
-

-
A
-
-

-
G
-
-

-
T
-
-

-
G
-
-

-
T
-
-

-
C
-
-

-
C
-
-

-
T
-
-

-
C
-
-

-
A
-
-

-
G
-
C

 835 
 862 
 683 
 847 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
C
-
C

-
C
-
C

-
T
T
T

-
G
C
T

-
T
T
A

-
A
G
C

A
C
A
T

T
T
A
T

C
G
T
C

A
A
T
T

C
T
C
C

T
T
C
T

G
G
A
G

T
T
C
T

T
T
C
C

A
A
G
A

T
T
T
G

C
C
C
C

A
A
T
C

G
G
G
A

A
A
A
A

T
T
T
T

A
A
T
A

C
C
C
G

C
C
T
C

A
G
A
C

G
A
G
G

T
T
T
T

T
C
C
T

T
T
T
T

A
G
C
G

A
A
T
A

T
C
C
T

C
C
C
C

C
C
T
C

A
A
A
A

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
C

C
C
C
T

C
C
C
C

A
G
A
A

G
C
G
G

A
A
A
A

A
G
G
A

T
T
C
T

T
T
T
T

C
C
C
C

T
T
T
T

T
T
T
T

G
A
C
G

A
A
A
G

A
C
A
A

A
A
A
A

C
A
A
A

T
T
T
T

G
G
G
G

T
T
T
T

T
C
T
T

T
T
T
T

T
T
A
G

G
A
T
G

T
C
C
T

G
A
A
T

-
G
G
G

-
G
G
G

-
C
C
C

-
T
T
T

-
G
G
G

-
A
G
T

-
C
T
T

-
T
-
G

G
G
G
G

G
G
T
T

T
T
T
G

G
G
T
T

T
T
C
T

T
T
C
C

C
C
T
T

T
T
T
T

T
T
T
C

C
T
G
C

C
C
C
C

T
T
A
T

G
G
G
G

G
G
G
A

A
A
A
A

T
T
G
T

T
T
T
T

C
C
C
C

C
T
C
C

A
G
A
A

T
T
G
G

C
A
C
C

T
T
T
T

C
C
G
C

T
A
T
T

G
G
G
G

C
C
C
C

C
C
C
T

T
T
T
T

G
G
G
A

T
T
T
T

T
T
T
T

G
G
C
C

T
T
T
T

 924 
 965 
 783 
 957 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
G
G

T
T
T
T

C
C
G
A

T
T
T
T

T
T
T
T

T
C
T
T

C
C
-
C

T
T
G
T

T
T
C
T

C
C
C
C

T
T
T
T

G
G
G
G

A
A
A
A

C
C
C
C

A
A
A
A

T
T
T
T

T
T
A
T

T
T
T
T

C
C
T
T

A
A
A
A

G
G
A
A

T
T
-
T

G
G
-
G

G
G
G
G

G
G
G
G

G
G
G
G

A
A
G
C

C
C
C
C

A
A
T
T

A
G
G
G

T
T
T
T

G
G
G
G

G
A
G
G

A
A
G
A

G
G
G
G

G
G
C
G

A
A
C
A

C
C
A
-

A
A
A
G

T
T
T
T

T
T
T
T

G
G
G
G

A
A
A
A

G
G
G
G

A
A
A
A

C
C
C
G

A
G
C
C

G
G
C
C

G
G
C
A

T
T
T
T

G
G
G
G

T
T
T
T

G
G
G
G

-
A
G
G

G
G
G
G

T
T
T
T

C
T
T
T

C
C
C
C

A
A
A
A

G
G
G
G

T
T
T
T

G
G
G
G

T
C
C
C

C
C
-
C

C
C
-
C

T
T
-
T

G
A
A
G

T
T
T
T

A
A
G
G

A
A
T
T

T
T
C
T

G
G
G
G

A
A
A
A

G
G
A
A

C
C
C
C

C
C
C
G

A
A
A
T

T
C
T
T

T
T
T
C

C
C
C
-

C
C
T
-

T
T
T
-

T
T
T
-

T
T
T
-

A
T
T
-

T
T
T
-

A
A
A
-

A
A
A
-

T
T
T
T

T
T
T
T

A
G
A
A

T
C
C
G

C
C
C
C

C
C
C
C

A
A
A
A

A
A
C
T

G
G
T
G

T
T
C
C

A
A
A
G

G
G
G
G

G
G
G
G

G
G
G
G

A
A
A
A

A
A
G
A

T
T
A
A

G
G
G
G

T
T
T
T

A
A
G
G

G
G
G
G

T
T
T
T

 1032 
 1074 
 887 
 1057 

  Mus 
  Rattus 
  Cavia 
  Homo 

C
C
T
C

C
C
C
C

A
A
A
G

A
G
G
A

G
G
G
G

-
-
-
C

-
-
-
C

-
-
-
A

C
C
-
C

C
C
-
C

C
C
-
C

A
A
-
T

T
T
-
C

T
T
-
T

G
G
-
G

T
T
-
T

G
A
-
T

C
C
-
C

T
T
-
A

C
C
-
G

C
A
-
A

A
A
A
A

G
G
G
G

G
G
G
G

A
A
G
G

G
G
G
A

T
T
G
T

G
A
T
C

C
T
G
A

T
T
C
C

T
T
T
T

C
C
C
C

C
C
C
A

C
C
C
C

T
T
T
T

G
G
G
G

C
C
C
C

T
T
T
T

C
G
T
A

T
T
T
T

G
G
G
G

T
T
C
C

C
C
A
A

A
G
G
G

G
A
A
A

G
G
G
A

T
T
T
T

A
G
G
G

T
T
C
C

T
T
T
C

G
A
G
A

A
A
A
G

A
C
G
G

C
C
C
C

T
T
C
C

-
-
T
T

-
-
C
C

-
-
C
C

-
-
A
A

-
-
A
A

-
-
G
G

-
-
T
T

-
-
A
A

-
-
G
G

-
-
C
A

-
-
A
A

-
-
A
G

-
-
A
A

-
-
G
G

-
-
C
C

-
-
T
T

-
-
G
G

-
-
G
G

-
-
G
G

-
-
C
C

-
-
T
C

-
-
C
T

-
-
A
C

C
C
C
C

C
C
C
C

T
T
T
C

T
T
C
T

G
G
T
G

T
T
A
T

T
T
A
A

G
G
T
G

T
T
T
T

T
T
-
A

C
C
-
C

T
T
C
C

G
G
T
T

G
G
G
G

T
T
T
T

G
G
A
T

G
G
G
A

A
A
A
A

A
A
A
A

A
A
A
A

C
C
C
C

T
T
A
A

-
A
A
G

-
G
G
A

-
T
-
-

-
G
-
-

G
A
-
A

G
G
-
G

T
T
-
T

G
G
-
G

C
C
-
C

T
T
-
T

 1112 
 1158 
 971 
 1165 

  Mus 
  Rattus 
  Cavia 
  Homo 

T
T
-
C

C
C
-
A

T
C
-
C

T
T
-
T

G
G
-
G

C
C
A
A

T
T
G
A

C
C
C
T

A
A
T
T

T
T
A
G

T
T
A
C

T
T
C
T

T
T
T
T

T
T
C
T

A
A
C
G

G
G
A
G

T
T
C
T

G
G
A
G

G
G
G
A

T
T
T
T

T
T
C
T

A
A
C
A

A
A
T
C

T
T
C
T

G
G
A
G

C
C
C
C

T
T
T
T

A
A
G
A

C
C
C
T

T
T
C
C

G
G
C
A

T
T
T
T

G
G
T
G

G
A
G
A

C
C
G
T

T
T
A
A

G
G
A
G

C
C
C
C

A
A
A
A

C
C
T
C

T
T
C
T

T
C
T
T

A
A
-
-

A
G
C
T

T
T
T
T

G
G
G
G

A
A
G
G

C
C
C
T

T
T
T
T

G
G
G
G

A
A
A
A

A
A
A
A

G
G
G
G

A
A
T
G

G
G
G
G

C
C
T
T

C
T
C
C

C
C
C
C

T
T
T
T

G
G
G
A

C
C
T
C

A
A
G
A

A
G
G
G

T
T
C
C

C
T
C
G

C
C
A
A

A
A
G
G

T
T
T
T

T
C
C
T

C
C
C
C

T
T
T
C

T
T
T
T

T
T
C
T

T
T
C
A

A
A
G
A

C
T
C
T

T
T
T
T

G
G
G
G

T
T
T
G

A
A
A
A

C
C
C
C

T
T
T
T

A
A
T
T

T
T
T
T

G
G
C
G

T
T
T
T

T
T
T
T

C
C
C
C

A
A
A
A

G
G
G
G

G
G
G
G

A
A
G
G

A
A
G
A

A
A
G
A

A
A
C
G

T
T
T
T

A
G
A
G

G
G
A
A

C
C
C
C

A
A
A
G

C
C
C
T

A
A
A
G

C
C
C
C

C
C
A
A

A
T
G
G

C
C
A
C

A
A
A
C

A
A
T
C

G
G
A
A

T
G
-
T

 1222 
 1268 
 1074 
 1274 

  Mus 
  Rattus 
  Cavia 
  Homo 

A
A
-
G

T
T
-
T

A
A
-
T

A
A
-
G

T
T
-
C

A
G
A
G

T
T
C
G

T
A
C
A

A
A
G
G

T
T
G
T

G
G
A
G

T
T
C
T

G
G
A
A

G
G
G
G

C
C
T
C

A
G
G
G

G
A
A
A

G
G
C
T

A
A
T
G

T
T
G
C

T
T
C
T

G
A
T
T

A
A
G
G

G
G
T
G

C
C
T
T

A
A
G
G

G
G
G
A

G
G
A
G

T
T
G
A

A
A
G
G

T
T
G
C

C
C
A
A

C
C
G
C

T
T
T
T

G
G
A
C

G
G
G
A

A
A
G
T

-
-
T
T

-
-
G
A

-
-
T
T

-
-
C
G

-
-
C
C

-
-
A
G

-
-
T
C

-
-
C
T

G
G
A
G

T
T
T
T

A
A
G
G

G
G
G
C

T
G
G
A

C
C
C
C

A
A
A
A

C
C
C
C

T
T
T
T

C
C
-
C

C
C
-
T

T
C
-
T

T
A
G
A

A
A
A
A

T
T
T
C

G
A
G
A

G
G
A
G

C
C
C
C

A
A
C
T

T
T
T
G

G
G
A
G

A
G
T
T

T
T
G
T

G
G
G
G

G
T
C
C

T
C
T
T

T
T
C
C

C
C
C
C

T
T
C
C

G
G
A
G

G
G
G
G

A
A
G
-

G
-
-
-

G
G
G
G

C
C
G
G

T
T
T
T

G
G
G
G

C
C
A
C

T
T
G
T

A
A
T
A

T
T
T
C

A
A
A
G

G
G
A
A

A
A
G
G

C
T
G
G

G
-
A
T

A
A
G
G

C
C
C
C

T
T
C
C

G
A
A
A

C
C
C
C

T
T
C
C

C
C
T
T

G
A
G
G

G
G
G
G

G
G
G
A

C
C
C
G

A
A
A
A

C
C
C
C

C
C
T
C

A
A
A
A

G
C
C
C

C
C
C
C

T
T
T
T

C
T
C
C

 1324 
 1368 
 1175 
 1382 

  Mus 
  Rattus 
  Cavia 
  Homo 

A
A
A
A

C
C
C
C

A
A
C
C

T
C
C
T

-
G
A
G

G
G
C
C

T
T
T
T

G
G
G
C

C
C
C
C

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
G

-
-
T
G

-
-
G
C

-
-
T
T

-
-
C
C

-
-
C
C

-
-
G
C

-
-
T
T

-
-
G
G

-
-
G
G

-
-
C
T

-
-
T
G

-
-
A
T

-
-
G
C

-
-
G
C

-
-
C
C

-
-
T
C

-
-
G
T

-
-
T
T

A
G
G
G

T
T
T
T

G
G
G
G

G
G
G
T

T
T
T
C

G
G
A
A

A
G
G
G

T
T
T
T

G
G
G
G

G
G
G
G

G
G
T
G

A
G
C
G

A
A
C
A

G
G
T
G

T
T
C
T

T
T
T
T

T
A
G
G

G
G
G
C

T
T
C
T

A
A
T
C

G
G
T
G

C
C
C
C

-
-
C
-

-
-
A
-

-
-
G
-

-
-
T
-

-
-
G
-

C
C
C
C

T
T
C
G

T
T
T
T

C
C
G
G

T
C
C
C

T
T
T
T

T
T
T
T

G
C
A
G

T
T
T
T

G
G
G
G

A
A
A
A

T
T
T
T

G
G
A
A

G
A
A
A

A
A
A
A

T
T
T
T

G
G
G
G

A
G
C
A

C
C
T
C

A
A
A
A

T
T
T
-

C
C
T
-

A
A
-
-

T
T
T
T

C
C
C
C

C
C
T
T

A
A
A
A

C
C
C
C

T
T
T
T

C
T
T
T

T
T
C
T

A
A
C
A

-
A
-
A

-
T
-
T

-
T
-
T

-
A
-
G

-
T
T
T

 1386 
 1436 
 1261 
 1484 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
A
A
A

T
T
T
T

T
T
T
T

T
T
T
T

T
T
T
T

-
-
T
T

A
A
A
A

G
G
G
G

  1392 
  1443 
  1269 
  1492 



ENSMUSG00000032508 intron 1

Description: Myeloid differentiation primary response protein MyD88   (Myd88)
Intron number: 1
Mouse chromosome: 9
Upstream exon length: 328
 
Downstream exon length: 135
 
Mouse intron length: 921
Intron alignment length: 1149
Total murinae branch length: 0.17881
K_score: 0.07655
Scaling factor: 0.78115
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ENSMUSG00000015971 intron 12

Description: Actin-related protein 8   (Actr8)
Intron number: 12
Mouse chromosome: 14
Upstream exon length: 164
 
Downstream exon length: 144
 
Mouse intron length: 1205
Intron alignment length: 1981
Total murinae branch length: 0.26340
K_score: 0.05536
Scaling factor: 0.78138
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ENSMUSG00000042268 intron 12

Description: Solute carrier family 26 member 9  (Slc26a9)
Intron number: 12
Mouse chromosome: 1
Upstream exon length: 107
 
Downstream exon length: 70
 
Mouse intron length: 943
Intron alignment length: 1002
Total murinae branch length: 0.19785
K_score: 0.04491
Scaling factor: 0.7814
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ENSMUSG00000024659 intron 9

Description: Annexin A1  (Anxa1)
Intron number: 9
Mouse chromosome: 19
Upstream exon length: 96
 
Downstream exon length: 59
 
Mouse intron length: 896
Intron alignment length: 1587
Total murinae branch length: 0.18167
K_score: 0.05399
Scaling factor: 0.78171
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Homo

Cavia

Rattus

Mus

0 0.1 0.2 0.3 0.4 0.5 0.6

Genetic distance (substitutions/position)

ENSMUSG00000024659 exon 9 (ORF 2)

  Mus 
  Rattus 
  Cavia 
  Homo 

T
T
T
T

G
G
G
G

T
T
T
T

T
T
T
T

T
T
T
T

C
C
C
C

A
A
A
A

G
G
G
G

A
A
A
A

A
A
A
A

T
T
A
A

T
T
T
T

A
A
A
A

C
T
C
C

G
A
A
A

G
G
C
C

A
A
C
C

A
A
A
A

A
A
A
A

G
G
G
G

T
T
T
T

A
A
A
A

C
C
C
C

A
A
A
A

G
G
G
G

T
T
T
T

C
C
C
A

A
A
A
A

A
A
G
G

C
C
C
C

A
A
A
A

T
T
T
T

G
G
G
G

A
A
A
A

C
C
C
C

A
A
A
A

T
T
T
T

G
G
G
G

A
A
A
A

A
A
A
A

C
C
C
C

A
A
A
A

A
A
A
A

A
A
A
A

G
G
G
G

C
C
C
T

T
C
T
T

C
C
C
C

T
T
T
T

G
G
G
G

G
G
G
G

A
A
A
A

T
T
C
C

C
C
C
C

T
T
T
T

G
G
G
G

G
G
G
G

A
A
A
A

A
A
G
G

C
C
C
T

T
T
T
T

G
G
G
G

A
A
A
A

A
A
A
A

G
G
A
A

G
G
G
G

G
G
G
G

T
T
T
T

G
G
G
G

A
A
A
A

C
C
C
C

A
A
A
A

T
T
T
T

T
T
T
T

G
G
G
G

A
A
A
A

G
G
A
G

A
A
A
A

A
A
A
A

G
G
C
A

 80 
 80 
 80 
 80 

  Mus 
  Rattus 
  Cavia 
  Homo 

T
T
T
T

G
G
G
G

C
C
C
C

C
C
C
C

T
T
T
T

C
C
C
C

A
A
A
A

C
C
C
C

A
A
A
A

A
A
G
G

C
C
C
C

C
C
C
T

A
A
A
A

T
T
T
T

C
T
C
C

G
G
G
G

  96 
  96 
  96 
  96 

ENSMUSG00000024659 exon 10 (ORF 2)

  Mus 
  Rattus 
  Cavia 
  Homo 

T
T
T
T

G
G
G
G

A
A
A
A

A
A
A
A

G
G
A
G

T
T
T
T

G
G
G
G

T
T
T
C

G
G
G
G

C
C
C
C

C
C
C
C

A
A
A
A

C
C
C
C

C
C
A
A

A
A
A
A

G
G
G
G

C
C
C
C

A
A
A
A

C
C
C
A

T
T
A
A

C
C
C
C

C
C
C
C

A
A
T
A

G
G
G
G

C
C
C
C

T
T
T
T

T
T
T
T

T
T
T
T

C
C
C
C

T
T
T
T

T
T
T
T

T
T
T
T

G
G
G
G

C
C
C
C

C
T
T
A

G
G
G
G

A
A
A
A

G
G
G
G

A
A
A
A

A
A
A
A

G
A
G
G

C
C
C
C

T
T
T
T

G
G
T
T

T
T
C
C

A
A
A
A

C
T
T
T

G
G
C
C

A
A
T
A

A
A
G
A

G
G
G
G

C
C
C
C

C
C
C
C

A
A
A
A

T
T
T
T

G
G
G
G

A
A
A
A

A
A
A
A

G
G
G
A

  59 
  59 
  59 
  59 



  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
G

T
T
T
T

A
A
A
A

T
T
C
T

G
G
G
G

T
T
T
T

A
A
A
A

G
-
-
G

A
-
-
T

A
-
-
C

G
-
-
C

T
-
-
A

A
-
-
G

G
G
-
C

C
C
-
A

A
A
-
G

C
C
T
T

A
A
G
T

G
G
G
G

G
G
G
A

C
C
A
A

G
G
A
A

A
A
G
G

A
A
A
A

G
G
G
G

C
C
C
T

-
-
T
T

T
T
T
T

T
T
T
T

C
C
T
C

A
A
A
T

C
A
A
A

A
A
A
A

C
C
C
C

T
C
T
T

G
T
G
A

G
G
G
G

A
A
A
A

A
A
A
A

C
C
A
A

C
T
A
T

T
G
T
T

G
G
G
G

T
T
C
T

A
G
A
A

C
C
T
T

A
A
T
T

C
C
T
T

T
T
T
T

T
T
-
C

G
G
A
A

C
C
G
A

A
A
T
A

C
T
G
G

T
T
A
C

T
T
T
T

C
C
A
A

A
A
A
T

C
C
C
C

T
T
T
C

G
G
T
T

A
C
A
A

T
T
T
T

G
G
A
A

C
C
C
C

-
-
T
-

-
-
C
-

-
-
T
-

T
T
T
-

C
C
T
T

T
T
T
T

A
A
A
A

T
T
T
A

-
A
T
C

A
A
A
A

A
A
A
A

A
A
A
G

A
A
A
A

A
A
A
A

T
T
T
C

A
A
A
A

A
A
A
A

T
T
G
C

A
A
A
A

T
T
A
G

A
C
A
C

A
A
A
A

G
G
G
A

G
A
C
C

A
A
A
A

A
A
C
A

A
A
A
A

-
-
A
A

-
-
T
C

-
-
A
C

-
-
A
A

-
-
A
A

-
-
A
T

-
-
C
A

-
-
A
A

-
-
A
A

-
-
C
A

-
-
C
G

-
-
A
A

-
-
A
A

-
-
A
A

-
-
A
A

-
-
C
C

-
-
-
A

-
-
-
A

 87 
 82 
 98 
 106 

  Mus 
  Rattus 
  Cavia 
  Homo 

A
G
C
A

A
A
A
A

A
A
A
A

T
T
A
A

C
T
C
C

C
C
C
A

T
C
C
A

G
C
T
T

A
-
C
C

G
-
A
A

G
G
G
G

A
A
A
A

G
G
A
A

A
A
A
G

T
T
T
T

G
G
G
A

A
A
A
G

T
T
T
T

A
A
A
G

C
C
C
C

A
A
G
A

T
T
-
-

C
C
-
-

C
T
-
-

C
C
-
-

T
T
-
-

G
G
-
-

C
C
-
-

A
C
-
-

T
T
T
-

C
C
C
-

T
T
T
T

A
A
A
C

T
T
T
T

G
A
G
G

T
T
T
T

T
T
T
T

C
C
C
T

A
A
C
C

C
C
A
A

A
T
C
A

C
G
A
T

G
T
C
T

G
G
A
G

A
A
G
A

G
G
A
A

G
G
G
G

C
C
G
C

A
A
C
A

A
A
A
A

T
T
G
C

A
A
T
G

T
T
G
T

G
-
G
A

C
-
G
A

A
A
T
A

A
A
A
A

G
G
G
G

A
T
A
A

C
C
C
T

T
T
T
T

G
G
G
G

A
A
G
G

T
T
C
C

G
G
A
A

A
A
A
A

T
T
A
A

G
G
C
G

A
A
A
T

A
A
A
A

A
A
T
C

T
T
T
T

A
A
A
A

A
A
A
T

T
T
G
A

A
A
G
A

A
A
-
-

A
A
-
-

A
C
-
-

C
T
-
-

T
G
-
-

G
G
-
-

G
A
-
-

A
A
-
-

A
G
-
-

G
G
-
-

G
C
-
-

C
T
-
-

T
T
-
-

T
T
-
-

T
T
-
-

T
T
-
-

C
C
-
-

T
T
-
-

T
T
-
-

T
T
-
-

C
C
-
-

T
T
-
-

-
C
-
-

-
T
-
-

-
C
-
-

-
T
-
-

-
C
-
-

-
T
-
-

-
C
-
-

-
T
-
-

-
C
-
-

-
T
-
-

-
T
-
-

-
T
-
-

 185 
 188 
 166 
 172 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
C
-
-

-
T
-
-

-
T
-
-

-
T
-
-

-
G
-
-

-
T
-
-

-
T
-
-

-
T
-
-

-
C
-
-

T
T
-
-

T
T
-
-

T
T
-
-

C
C
-
-

T
T
-
-

C
T
-
-

T
T
-
-

C
C
-
-

C
T
-
-

T
T
-
-

T
T
-
-

T
T
-
-

C
C
-
-

C
T
-
-

T
T
-
-

T
C
-
-

T
C
-
-

T
T
-
-

T
T
-
-

T
T
-
-

T
C
-
-

C
T
-
-

T
T
-
-

T
T
-
-

T
C
-
-

T
T
-
-

C
T
-
-

T
T
-
-

T
T
-
-

T
C
-
-

C
T
-
-

T
T
-
-

T
T
-
-

T
T
-
-

T
C
-
-

A
T
-
-

T
T
-
-

T
T
-
-

C
T
-
-

T
G
-
-

T
T
-
-

T
T
-
-

T
T
-
-

T
T
-
-

T
T
-
-

G
G
-
-

A
A
-
-

G
G
-
-

G
G
-
-

C
C
-
-

A
A
-
-

G
G
-
-

G
A
-
-

G
G
-
-

A
A
-
-

C
T
-
-

T
T
-
-

C
C
-
-

T
T
-
-

C
T
-
-

T
T
-
-

G
G
-
-

T
T
-
-

G
G
-
-

T
T
-
-

A
A
-
-

A
A
-
-

C
C
-
-

A
A
-
-

G
G
-
-

T
C
-
-

C
C
-
-

C
C
-
-

T
T
-
-

G
G
-
-

G
G
-
-

C
C
-
-

T
T
-
-

A
G
-
-

T
T
-
-

T
T
-
-

-
C
-
-

-
T
-
-

-
G
-
-

-
T
-
-

-
A
-
-

-
A
-
-

C
C
-
-

T
T
-
-

T
G
-
-

T
T
-
-

A
A
-
-

A
A
-
-

C
C
-
-

T
T
-
-

T
C
-
-

A
A
-
-

C
C
-
-

T
T
-
-

C
C
-
-

T
T
-
-

 280 
 298 
 166 
 172 

  Mus 
  Rattus 
  Cavia 
  Homo 

G
C
-
-

T
T
-
-

A
A
-
-

G
G
-
-

A
A
-
-

C
C
-
-

G
-
-
-

A
A
-
-

G
G
-
-

G
G
-
-

C
C
-
-

T
T
-
-

G
G
T
-

G
G
G
-

C
C
C
-

C
C
C
-

T
-
T
C

T
-
T
C

T
T
C
T

A
G
T
T

A
A
T
A

C
A
T
A

T
C
T
T

C
T
A
A

A
G
G
A

C
A
C
C

A
C
A
A

A
A
A
A

A
A
A
T

A
A
A
A

G
G
G
G

A
A
A
A

T
T
C
T

C
C
A
A

C
C
T
T

T
T
T
T

A
C
A
A

C
C
T
T

T
T
T
T

G
G
T
C

C
C
C
C

C
C
C
C

T
T
C
C

T
T
-
-

T
T
-
-

G
G
-
-

C
C
-
-

C
T
-
-

T
T
-
-

C
C
-
-

T
C
-
-

C
C
-
-

A
A
-
-

A
A
-
-

G
G
-
-

T
T
-
-

G
G
-
-

C
C
-
-

C
C
-
-

T
T
-
-

C
G
-
-

G
G
-
-

A
A
-
-

T
T
-
-

T
T
-
-

A
A
-
-

A
A
-
-

A
A
-
-

G
G
-
-

G
C
-
-

T
T
-
-

G
G
-
-

T
T
-
-

A
A
-
-

C
C
-
-

T
T
-
-

C
C
-
-

C
C
-
-

A
A
-
-

C
C
-
-

C
C
-
-

C
C
-
-

T
T
-
-

G
G
-
-

C
C
-
-

C
C
-
-

T
T
-
-

G
G
-
-

G
G
-
-

C
C
-
-

T
T
-
-

T
T
-
-

A
A
-
-

A
A
-
-

G
G
-
-

A
A
-
-

A
A
-
-

A
A
-
-

G
G
-
-

C
T
-
-

C
C
-
-

T
T
-
-

T
T
-
-

T
T
-
-

T
T
-
-

T
T
-
-

A
A
-
-

A
A
-
-

T
T
-
-

G
G
-
-

 390 
 405 
 197 
 199 

  Mus 
  Rattus 
  Cavia 
  Homo 

A
A
-
-

A
A
-
-

A
A
-
-

C
C
-
-

A
A
-
-

G
G
-
-

A
A
-
-

T
T
-
-

G
G
-
-

C
T
C
T

T
T
T
T

C
C
T
T

T
T
T
T

T
T
A
C

T
T
C
A

A
A
T
A

A
A
A
A

G
G
A
A

A
A
A
A

T
T
G
T

A
A
G
A

T
T
A
G

G
G
-
A

G
G
-
G

A
A
-
A

T
T
-
G

A
A
-
A

T
C
-
G

G
A
-
A

C
C
-
T

A
A
-
A

G
G
-
G

A
A
-
A

A
A
-
C

T
T
-
T

A
A
-
A

C
C
-
T

A
A
-
A

T
T
-
C

T
T
-
T

T
T
-
T

-
-
-
A

T
T
-
T

T
T
-
T

G
G
-
G

A
A
-
A

A
A
-
G

T
C
-
C

C
C
-
A

C
C
-
C

C
C
-
C

T
T
-
T

G
G
-
A

T
T
-
C

T
T
-
T

T
T
-
T

A
A
-
A

A
T
-
T

A
A
-
A

-
-
-
T

-
-
-
C

A
A
-
A

G
G
-
A

G
G
-
A

C
C
-
C

A
A
-
A

A
A
-
A

T
T
-
T

G
G
-
G

C
C
-
T

A
A
-
A

C
C
-
C

C
C
-
C

A
A
-
A

A
A
-
G

G
G
-
G

C
C
-
C

A
A
-
T

G
G
-
G

G
G
-
G

A
A
-
G

C
C
-
C

A
A
-
A

T
C
-
C

A
A
-
A

C
C
-
C

C
C
-
C

T
T
-
A

C
C
-
C

C
C
-
A

T
T
-
G

G
G
-
A

G
G
-
G

G
G
-
G

-
T
-
C

-
C
-
A

-
A
-
A

-
C
-
T

-
T
-
T

-
A
-
C

-
T
-
A

-
G
-
G

-
G
-
A

-
A
-
A

T
T
-
T

G
G
-
G

G
G
-
G

T
T
-
T

C
C
-
C

A
A
-
A

 487 
 512 
 210 
 300 

  Mus 
  Rattus 
  Cavia 
  Homo 

T
C
-
C

G
C
-
T

A
A
-
G

A
T
-
A

G
G
-
G

A
A
-
A

G
G
-
G

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
A

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
A

-
-
-
A

A
A
-
A

A
A
-
T

A
A
-
G

C
C
-
T

A
A
-
A

C
G
-
A

A
A
-
C

T
T
-
T

T
T
-
T

G
G
-
C

A
A
-
A

A
A
-
A

T
T
-
G

T
T
-
T

T
T
-
C

C
C
-
C

T
T
-
T

G
T
-
G

G
G
-
G

T
T
-
T

G
G
-
C

T
T
-
T

A
A
-
A

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
T

A
A
-
G

C
T
-
T

C
C
-
T

A
A
-
A

C
C
-
A

T
T
-
T

T
T
-
T

G
G
-
G

T
T
-
T

A
A
-
A

T
T
-
C

A
A
-
A

G
G
-
A

T
T
-
T

C
C
-
C

T
T
-
T

T
T
-
T

G
G
-
G

A
A
-
G

A
G
-
G

C
C
-
C

A
A
-
A

A
A
-
G

G
G
-
G

T
T
-
T

C
C
-
C

T
C
-
C

T
T
-
A

G
G
-
G

G
G
-
G

A
A
-
A

C
C
-
G

A
A
-
A

A
C
-
G

G
A
-
T

C
C
-
C

T
T
-
T

A
A
-
G

A
A
-
A

T
T
-
T

 557 
 582 
 210 
 410 

  Mus 
  Rattus 
  Cavia 
  Homo 

T
T
-
T

T
T
-
C

A
A
-
A

G
G
-
G

T
T
-
T

A
A
-
G

G
G
-
G

G
G
-
G

T
T
-
T

A
G
-
C

T
T
-
C

G
C
-
G

G
G
-
A

G
G
-
G

T
T
-
T

T
T
-
T

C
A
-
G

A
A
-
G

T
T
-
C

T
T
-
C

T
T
-
T

C
C
-
C

T
T
-
T

A
A
-
A

A
A
-
A

A
A
-
A

A
A
-
A

T
A
-
A

T
T
-
T

C
A
-
C

T
T
-
G

G
G
-
G

A
A
-
T

A
A
-
A

C
T
-
C

C
C
-
T

T
T
-
T

T
T
-
T

T
T
-
T

T
T
-
T

A
A
-
A

C
C
-
A

A
G
-
A

T
T
-
G

G
G
-
A

T
T
-
T

C
C
-
C

T
T
-
T

C
C
-
C

C
C
-
C

C
C
-
C

G
A
-
A

G
G
-
G

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
T

 610 
 635 
 210 
 520 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
T

-
-
C
T

-
-
G
G

-
-
A
A

-
-
A
A

-
-
T
T

-
-
C
C

-
-
T
C

-
-
G
C

-
-
C
C

-
-
T
T

-
-
G
G

-
-
G
G

-
-
G
A

-
-
A
A

-
-
A
A

-
-
T
G

-
-
A
C

-
-
G
T

-
-
T
T

-
-
G
G

-
-
T
T

-
-
T
T

-
-
A
A

-
-
G
A

-
-
T
A

A
A
G
A

G
G
A
T

A
A
G
G

C
C
C
C

A
A
A
A

T
T
G
G

G
A
A
A

T
C
T
T

A
A
A
T

C
C
A
C

T
T
T
T

G
G
A
G

T
C
A
A

T
T
T
T

T
T
T
T

G
A
C
C

T
G
A
C

G
G
G
C

T
T
C
C

G
A
A
A

G
G
G
G

G
G
G
G

C
C
T
T

C
C
C
C

A
A
T
T

T
T
-
G

G
G
G
G

G
G
G
G

T
T
C
G

T
T
T
T

G
G
G
G

-
-
A
G

-
-
G
A

-
-
G
G

-
-
C
C

-
-
C
T

-
-
T
T

-
-
G
A

-
-
G
G

-
-
G
A

-
-
C
T

-
-
T
T

-
-
C
C

T
T
T
T

G
G
G
G

T
A
C
C

A
A
A
T

T
T
T
T

C
T
T
T

T
T
T
T

C
C
T
C

T
T
T
T

A
A
A
A

A
A
A
A

G
G
C
C

A
A
A
A

A
A
T
A

T
G
C
G

C
C
C
C

T
T
T
T

A
A
C
C

A
A
T
-

G
G
G
-

-
-
T
-

-
-
G
-

-
-
G
-

-
-
G
-

-
-
G
-

-
-
T
-

-
-
A
-

 661 
 686 
 304 
 621 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
T
-

-
-
T
-

-
-
T
-

-
-
C
-

-
-
T
-

-
-
G
-

-
-
C
-

-
-
T
-

-
-
C
C

-
-
C
C

-
-
C
C

-
-
A
A

-
-
C
T

-
-
T
T

-
-
T
G

-
-
T
A

-
-
G
T

-
-
T
G

-
-
G
C

-
-
C
C

-
-
A
A

-
-
G
A

-
-
C
T

-
-
A
G

-
-
A
C

-
-
G
T

-
-
G
G

-
-
T
T

-
-
C
T

-
-
A
G

-
-
G
G

-
-
T
T

-
-
T
C

-
-
A
C

-
-
C
A

-
-
A
T

-
-
A
A

-
-
A
G

-
-
A
A

-
-
C
T

-
-
C
C

-
-
A
T

-
-
A
C

-
-
A
G

-
-
A
A

-
-
C
C

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
A

-
-
A
A

-
-
G
G

-
-
A
A

-
-
A
A

-
-
C
C

-
-
T
A

-
-
G
C

-
-
T
T

-
-
A
A

-
-
C
T

-
-
C
G

-
-
G
A

-
-
A
A

-
-
T
C

-
-
T
T

-
-
G
G

-
-
A
G

-
-
C
A

-
-
T
A

-
-
T
T

-
-
A
G

-
-
T
T

-
-
G
G

-
-
C
C

-
-
T
T

-
-
A
A

-
-
G
G

-
-
T
T

-
-
A
A

-
-
T
T

-
-
G
T

-
-
G
A

-
-
A
T

-
-
C
T

-
-
A
T

-
-
A
G

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
T

-
-
C
C

-
-
T
T

-
-
G
G

-
-
C
T

-
-
C
T

-
-
T
T

-
-
T
T

-
-
A
A

-
-
T
T

-
-
A
A

-
-
C
T

-
-
T
T

-
-
T
T

-
-
A
-

A
A
A
A

A
A
A
A

G
G
G
G

 664 
 689 
 403 
 722 

  Mus 
  Rattus 
  Cavia 
  Homo 

C
C
G
C

C
C
C
C

T
T
T
C

G
G
A
A

A
A
T
T

C
C
C
C

C
C
C
C

-
T
T
T

-
T
G
A

-
T
T
T

-
-
C
C

-
-
C
C

-
-
T
C

-
-
G
A

-
-
G
G

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
A

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
T

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
G

-
-
-
G

-
-
-
T

 671 
 699 
 418 
 832 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
A

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
C

-
-
-
C

-
-
-
A

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
C

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
C

-
-
-
A

-
-
-
G

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
C

-
-
-
T

-
-
-
G

-
-
-
T

-
-
-
T

-
-
G
G

-
-
T
T

-
-
T
T

-
-
T
C

-
-
T
A

-
-
T
T

-
-
A
A

-
-
A
G

-
-
T
G

-
-
T
G

-
-
A
T

-
-
A
G

-
-
T
T

 671 
 699 
 431 
 942 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
T
T

-
-
T
C

-
-
A
T

-
-
T
T

-
-
T
T

-
-
T
T

-
-
T
T

-
-
T
A

-
-
A
A

-
-
G
A

-
-
T
T

-
-
G
G

-
-
T
T

-
-
T
T

-
-
C
C

-
-
T
T

-
-
T
T

-
-
A
A

-
-
T
T

-
-
T
A

-
-
A
G

-
-
A
T

-
-
A
A

-
-
G
A

-
-
T
C

-
-
A
A

-
-
T
T

-
-
T
A

-
-
G
A

-
-
A
A

-
-
T
T

-
-
C
A

-
-
A
A

-
-
A
A

-
-
A
G

-
-
T
T

-
-
A
A

-
-
T
T

-
-
T
T

-
-
T
T

-
-
A
A

-
-
-
C

-
-
-
A

-
-
-
T

-
-
-
A

-
-
-
G

-
-
-
G

-
-
-
C

-
-
-
T

-
-
-
T

-
-
-
G

-
-
-
A

-
-
-
A

-
-
-
C

-
-
-
A

-
-
-
C

A
A
C
C

T
T
T
T

T
A
T
A

A
C
T
G

T
T
T
T

G
G
G
G

G
G
T
G

A
T
G
C

T
T
G
T

T
T
T
T

C
C
C
C

C
C
T
T

C
C
C
C

C
C
T
C

A
A
A
A

T
A
A
C

A
G
A
T

C
C
A
C

C
C
C
C

T
C
C
C

A
A
A
A

A
C
-
-

A
A
-
-

G
G
-
-

A
A
-
-

G
G
-
-

A
A
A
A

G
G
G
G

A
G
A
G

A
A
G
A

G
G
C
G

A
A
C
A

G
G
A
A

T
T
T
T

A
A
T
A

T
T
T
T

A
A
A
A

T
T
T
T

T
T
T
G

C
C
C
T

A
A
A
T

G
G
G
G

G
G
G
G

G
G
A
A

C
T
A
T

T
A
A
A

G
G
G
G

-
-
C
C

-
-
A
G

-
-
G
C

-
-
G
A

-
-
A
A

-
-
A
A

-
-
C
C

 718 
 746 
 521 
 1047 

  Mus 
  Rattus 
  Cavia 
  Homo 

-
-
T
T

-
-
-
A

-
-
C
C

-
-
T
T

-
-
G
G

-
-
A
A

A
A
A
A

G
G
G
G

T
T
T
T

C
C
T
T

T
A
T
G

C
C
C
C

T
T
T
T

A
A
A
C

C
C
A
T

T
T
T
T

G
G
G
G

A
T
G
A

-
-
G
G

-
-
A
A

-
-
T
T

-
-
A
G

-
-
C
T

-
-
A
A

-
-
T
T

-
-
T
T

-
-
T
T

-
-
A
A

-
-
A
A

-
-
G
G

-
-
G
G

-
-
T
T

-
-
A
A

-
-
A
A

-
-
T
T

-
-
T
A

-
-
A
A

-
-
A
A

-
-
A
A

-
-
G
A

-
-
A
A

-
-
C
A

-
-
T
T

-
-
A
T

-
-
A
G

-
-
A
A

-
-
T
-

-
-
G
-

A
A
A
-

T
T
T
-

G
A
G
-

T
T
T
T

T
T
T
C

G
G
G
G

A
A
T
T

C
C
C
C

T
T
T
A

A
A
G
G

G
G
G
G

A
A
G
G

A
A
A
A

A
A
C
A

A
A
A
A

A
A
T
A

G
G
G
G

A
A
G
A

A
A
A
A

T
T
C
T

G
G
A
A

T
G
T
T

T
T
A
T

G
G
C
C

A
A
A
A

C
A
A
A

A
A
A
A

A
A
A
A

C
C
C
C

C
C
C
C

A
A
A
A

C
T
C
C

C
T
C
C

T
T
A
A

T
T
T
T

G
G
C
C

T
T
T
T

G
G
A
A

T
G
G
G

A
A
A
A

A
A
T
G

A
A
G
A

G
G
G
G

T
T
T
T

A
G
C
C

A
A
A
A

C
C
T
C

-
-
-
A

G
T
A
A

C
C
A
A

C
T
C
T

A
G
A
A

C
T
T
C

C
C
C
C

T
T
T
T

T
T
T
T

C
C
C
C

C
T
C
T

A
A
C
C

A
A
A
A

T
T
C
G

A
A
C
A

 791 
 819 
 629 
 1152 

  Mus 
  Rattus 
  Cavia 
  Homo 

A
A
T
A

A
A
G
G

C
C
C
T

T
T
C
T

A
A
A
A

A
A
A
A

A
A
A
C

C
C
T
T

A
A
A
G

G
T
T
C

C
C
C
C

C
C
T
C

T
T
C
T

T
A
A
A

C
C
T
T

A
A
G
A

T
T
A
T

T
T
T
T

A
A
G
G

G
G
G
G

A
G
G
G

C
C
A
A

A
A
G
G

G
G
G
A

A
A
A
T

A
G
G
G

G
G
G
A

G
G
G
G

T
A
A
A

-
-
G
G

-
-
A
G

-
-
G
T

-
-
G
G

-
-
C
A

-
-
A
A

-
-
A
G

-
-
A
A

-
-
A
A

-
-
T
T

-
-
G
G

-
-
A
A

-
-
T
T

-
-
-
G

-
-
-
A

-
-
-
T

-
-
-
G

-
-
-
A

-
-
C
G

-
-
C
G

-
-
G
G

-
-
T
A

C
C
G
T

A
A
A
A

G
G
C
G

A
A
A
A

A
A
G
A

C
C
T
C

T
T
C
A

C
C
T
C

T
A
T
T

T
T
G
G

T
T
G
T

T
T
T
T

T
T
G
G

A
A
G
G

G
C
C
C

A
A
G
A

A
A
G
A

A
A
A
A

A
A
G
A

T
T
C
T

-
-
T
T

-
-
C
C

-
-
T
T

-
-
G
A

T
T
T
T

A
A
G
A

T
T
T
T

T
T
T
T

T
T
T
T

T
T
C
C

C
C
T
C

T
T
-
T

A
A
-
G

-
G
C
T

T
T
T
T

T
T
T
T

T
T
C
C

T
T
T
T

T
T
T
T

A
A
T
T

A
A
C
C

A
A
C
A

T
T
C
T

A
A
A
A

T
T
T
T

G
G
G
G

A
T
C
G

A
A
A
A

T
T
T
T

-
-
T
A

-
-
A
T

-
-
A
T

-
-
T
T

-
-
T
C

G
G
T
A

T
T
T
T

T
T
T
T

C
G
T
T

A
A
C
T

 869 
 898 
 732 
 1262 

  Mus 
  Rattus 
  Cavia 
  Homo 

T
T
T
T

T
T
T
T

T
T
C
T

T
T
T
C

G
G
G
A

T
T
C
T

G
G
G
G

A
A
G
G

T
T
T
T

G
G
A
A

A
A
A
A

-
A
A
A

-
T
T
T

-
A
A
A

-
T
T
C

-
T
A
A

-
T
T
T

-
-
C
-

-
-
T
-

-
-
A
-

-
-
A
-

-
-
G
-

-
C
C
C

-
A
A
A

-
A
A
A

-
C
C
C

-
T
T
T

-
G
A
A

-
A
A
A

-
A
A
A

-
A
A
A

C
T
T
T

T
T
T
T

T
T
T
T

G
G
A
T

A
C
C
C

A
A
C
T

T
T
T
T

C
C
T
C

T
T
T
T

C
C
C
C

T
T
T
T

T
T
T
A

A
A
C
A

C
C
C
C

A
A
A
A

G
G
G
G

  896 
  940 
  779 
  1304 



ENSMUSG00000030996 intron 2

Description: GPI-linked NAD (Art1)
Intron number: 2
Mouse chromosome: 7
Upstream exon length: 766
 
Downstream exon length: 42
 
Mouse intron length: 1294
Intron alignment length: 1907
Total murinae branch length: 0.21089
K_score: 0.07315
Scaling factor: 0.78193
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ENSMUSG00000034926 intron 7

Description: 24-dehydrocholesterol reductase Precursor  (Dhcr24)
Intron number: 7
Mouse chromosome: 4
Upstream exon length: 198
 
Downstream exon length: 179
 
Mouse intron length: 357
Intron alignment length: 454
Total murinae branch length: 0.21426
K_score: 0.05676
Scaling factor: 0.78199
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ENSMUSG00000042477 intron 5

Description: Transcription factor AP-2 epsilon  (Tcfap2e)
Intron number: 5
Mouse chromosome: 4
Upstream exon length: 119
 
Downstream exon length: 142
 
Mouse intron length: 932
Intron alignment length: 1073
Total murinae branch length: 0.28969
K_score: 0.07796
Scaling factor: 0.78243
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ENSMUSG00000033029 intron 1

Description: UPF0193 protein EVG1 homolog   (1700088E04Rik)
Intron number: 1
Mouse chromosome: 15
Upstream exon length: 103
 
Downstream exon length: 63
 
Mouse intron length: 1580
Intron alignment length: 3231
Total murinae branch length: 0.20404
K_score: 0.05034
Scaling factor: 0.78276
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ENSMUSG00000038429 intron 14

Description: Ubiquitin carboxyl-terminal hydrolase 5  (Usp5)
Intron number: 14
Mouse chromosome: 6
Upstream exon length: 89
 
Downstream exon length: 192
 
Mouse intron length: 706
Intron alignment length: 1178
Total murinae branch length: 0.18457
K_score: 0.08408
Scaling factor: 0.7844
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ENSMUSG00000020315 intron 27

Description: Spectrin beta chain, brain 1  (Spnb2)
Intron number: 27
Mouse chromosome: 11
Upstream exon length: 139
 
Downstream exon length: 85
 
Mouse intron length: 944
Intron alignment length: 1062
Total murinae branch length: 0.16441
K_score: 0.08489
Scaling factor: 0.78527
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ENSMUSG00000043441 intron 1

Description: Probable G-protein coupled receptor 149  (Gpr149)
Intron number: 1
Mouse chromosome: 3
Upstream exon length: 984
 
Downstream exon length: 193
 
Mouse intron length: 884
Intron alignment length: 1044
Total murinae branch length: 0.17759
K_score: 0.04979
Scaling factor: 0.78652
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ENSMUSG00000023084 intron 9

Description: Leucine-rich repeat-containing protein C10orf92 homolog   (4933430H15Rik)
Intron number: 9
Mouse chromosome: 3
Upstream exon length: 90
 
Downstream exon length: 150
 
Mouse intron length: 760
Intron alignment length: 441
Total murinae branch length: 0.14154
K_score: 0.05815
Scaling factor: 0.78701
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Homo

Cavia

Rattus

Mus

0 0.1 0.2 0.3 0.4 0.5 0.6

Genetic distance (substitutions/position)

ENSMUSG00000023084 exon 9 (ORF 0)

  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
G

T
T
T
T

C
C
C
C

C
C
C
C

T
T
T
T

G
G
G
G

C
C
C
C

G
G
G
G

C
C
T
C

C
C
C
G

C
C
C
C

C
C
C
C

T
T
T
T

T
T
T
T

T
T
C
C

G
G
G
G

A
A
A
A

G
G
G
G

C
C
C
C

T
T
T
T

G
G
G
G

A
A
A
A

C
C
C
C

C
C
A
A

C
C
C
C

A
A
A
A

C
C
C
C

A
A
C
A

G
G
C
C

G
G
T
C

G
G
G
G

A
A
A
A

G
G
G
A

G
G
G
G

T
T
T
T

G
G
G
G

G
G
G
G

T
T
T
T

G
G
G
G

G
G
G
G

A
A
A
A

G
G
A
G

C
C
C
C

G
G
G
G

G
G
C
C

C
C
C
C

G
G
G
G

G
C
G
A

C
C
C
C

G
G
G
G

C
C
C
C

C
C
C
C

T
T
T
T

G
G
C
C

C
C
C
C

T
T
T
T

G
G
A
G

C
C
C
C

T
T
T
T

G
G
G
G

G
G
G
G

T
T
A
A

G
G
G
A

A
A
A
A

A
A
A
A

A
A
G
A

G
G
G
G

G
G
C
G

A
A
G
G

A
A
G
A

C
C
C
C

G
G
A
A

C
C
C
C

A
A
A
A

G
G
G
G

G
G
G
G

A
A
A
A

G
G
C
G

C
C
A
C

G
G
G
G

 80 
 80 
 80 
 80 

  Mus 
  Rattus 
  Cavia 
  Homo 

G
G
G
C

T
T
T
T

C
C
C
C

T
T
C
G

C
C
C
C

G
G
G
G

A
A
A
A

T
T
T
T

C
C
C
C

G
G
G
G

  90 
  90 
  90 
  90 

ENSMUSG00000023084 exon 10 (ORF 0)
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ENSMUSG00000074923 intron 1

Description: Serine/threonine-protein kinase PAK 6  (Pak6)
Intron number: 1
Mouse chromosome: 2
Upstream exon length: 204
 
Downstream exon length: 657
 
Mouse intron length: 728
Intron alignment length: 1188
Total murinae branch length: 0.19774
K_score: 0.06703
Scaling factor: 0.78703
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ENSMUSG00000040354 intron 18

Description: Methionyl-tRNA synthetase, cytoplasmic  (Mars)
Intron number: 18
Mouse chromosome: 10
Upstream exon length: 187
 
Downstream exon length: 72
 
Mouse intron length: 521
Intron alignment length: 762
Total murinae branch length: 0.19074
K_score: 0.07352
Scaling factor: 0.78776
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ENSMUSG00000037965 intron 21

Description: zinc finger CCCH-type containing 7A   (Zc3h7a)
Intron number: 21
Mouse chromosome: 16
Upstream exon length: 164
 
Downstream exon length: 190
 
Mouse intron length: 1535
Intron alignment length: 2076
Total murinae branch length: 0.19618
K_score: 0.07174
Scaling factor: 0.78861
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ENSMUSG00000007122 intron 4

Description: Calsequestrin-1 Precursor  (Casq1)
Intron number: 4
Mouse chromosome: 1
Upstream exon length: 112
 
Downstream exon length: 74
 
Mouse intron length: 358
Intron alignment length: 409
Total murinae branch length: 0.13041
K_score: 0.05402
Scaling factor: 0.789
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ENSMUSG00000025218 intron 5

Description: DNA polymerase lambda  (Poll)
Intron number: 5
Mouse chromosome: 19
Upstream exon length: 174
 
Downstream exon length: 129
 
Mouse intron length: 702
Intron alignment length: 922
Total murinae branch length: 0.22332
K_score: 0.08374
Scaling factor: 0.78936
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ENSMUSG00000003555 intron 3

Description: Steroid 17-alpha-hydroxylase/17,20 lyase  (Cyp17a1)
Intron number: 3
Mouse chromosome: 19
Upstream exon length: 230
 
Downstream exon length: 87
 
Mouse intron length: 729
Intron alignment length: 1090
Total murinae branch length: 0.22435
K_score: 0.08621
Scaling factor: 0.78981
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ENSMUSG00000022763 intron 17

Description: Apoptosis-inducing factor 3  (Aifm3)
Intron number: 17
Mouse chromosome: 16
Upstream exon length: 76
 
Downstream exon length: 105
 
Mouse intron length: 470
Intron alignment length: 528
Total murinae branch length: 0.09508
K_score: 0.07853
Scaling factor: 0.79009
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ENSMUSG00000022096 intron 16

Description: Protein hairless   (Hr)
Intron number: 16
Mouse chromosome: 14
Upstream exon length: 165
 
Downstream exon length: 129
 
Mouse intron length: 365
Intron alignment length: 495
Total murinae branch length: 0.27071
K_score: 0.06964
Scaling factor: 0.79067
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ENSMUSG00000036565 intron 12

Description: Protein tweety homolog 3  (Ttyh3)
Intron number: 12
Mouse chromosome: 5
Upstream exon length: 174
 
Downstream exon length: 76
 
Mouse intron length: 595
Intron alignment length: 781
Total murinae branch length: 0.14914
K_score: 0.04697
Scaling factor: 0.79076
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ENSMUSG00000027709 intron 12

Description: Methylcrotonoyl-CoA carboxylase subunit alpha, mitochondrial (Mccc1)
Intron number: 12
Mouse chromosome: 3
Upstream exon length: 110
 
Downstream exon length: 217
 
Mouse intron length: 1504
Intron alignment length: 1834
Total murinae branch length: 0.32793
K_score: 0.07336
Scaling factor: 0.79105
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ENSMUSG00000045672 intron 58

Description: Collagen alpha-1 (Col27a1)
Intron number: 58
Mouse chromosome: 4
Upstream exon length: 169
 
Downstream exon length: 110
 
Mouse intron length: 1094
Intron alignment length: 1940
Total murinae branch length: 0.21201
K_score: 0.037
Scaling factor: 0.79117
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ENSMUSG00000038095 intron 20

Description: Protein strawberry notch homolog 1  (Sbno1)
Intron number: 20
Mouse chromosome: 5
Upstream exon length: 136
 
Downstream exon length: 113
 
Mouse intron length: 935
Intron alignment length: 1083
Total murinae branch length: 0.24992
K_score: 0.03585
Scaling factor: 0.79339
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ENSMUSG00000022742 intron 2

Description: Coproporphyrinogen-III oxidase, mitochondrial Precursor  (Cpox)
Intron number: 2
Mouse chromosome: 16
Upstream exon length: 144
 
Downstream exon length: 111
 
Mouse intron length: 664
Intron alignment length: 695
Total murinae branch length: 0.27407
K_score: 0.08516
Scaling factor: 0.79456
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ENSMUSG00000015002 intron 17

Description: Protein EFR3 homolog A  (Efr3a)
Intron number: 17
Mouse chromosome: 15
Upstream exon length: 68
 
Downstream exon length: 128
 
Mouse intron length: 874
Intron alignment length: 1842
Total murinae branch length: 0.16193
K_score: 0.04958
Scaling factor: 0.79504
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ENSMUSG00000033105 intron 8

Description: Lanosterol synthase  (Lss)
Intron number: 8
Mouse chromosome: 10
Upstream exon length: 109
 
Downstream exon length: 119
 
Mouse intron length: 425
Intron alignment length: 830
Total murinae branch length: 0.20571
K_score: 0.08934
Scaling factor: 0.79516
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ENSMUSG00000052301 intron 4

Description: Double C2-like domain-containing protein alpha  (Doc2a)
Intron number: 4
Mouse chromosome: 7
Upstream exon length: 110
 
Downstream exon length: 127
 
Mouse intron length: 1162
Intron alignment length: 1960
Total murinae branch length: 0.20684
K_score: 0.02466
Scaling factor: 0.79536
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ENSMUSG00000033159 intron 1

Description: Uncharacterized protein C2orf24 homolog   (1810031K17Rik)
Intron number: 1
Mouse chromosome: 1
Upstream exon length: 69
 
Downstream exon length: 109
 
Mouse intron length: 409
Intron alignment length: 478
Total murinae branch length: 0.15579
K_score: 0.04287
Scaling factor: 0.79671
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ENSMUSG00000032841 intron 1

Description: Protor-2  (Prr5l)
Intron number: 1
Mouse chromosome: 2
Upstream exon length: 164
 
Downstream exon length: 81
 
Mouse intron length: 1114
Intron alignment length: 2072
Total murinae branch length: 0.15927
K_score: 0.0349
Scaling factor: 0.79687
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ENSMUSG00000045620 intron 2

Description: Outer dense fiber protein 3-like protein 1   (Odf3l1)
Intron number: 2
Mouse chromosome: 9
Upstream exon length: 111
 
Downstream exon length: 114
 
Mouse intron length: 672
Intron alignment length: 900
Total murinae branch length: 0.09451
K_score: 0.07879
Scaling factor: 0.79738
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ENSMUSG00000052353 intron 3

Description: Protein KIAA1199 homolog Precursor  (9930013L23Rik)
Intron number: 3
Mouse chromosome: 7
Upstream exon length: 139
 
Downstream exon length: 237
 
Mouse intron length: 1032
Intron alignment length: 1471
Total murinae branch length: 0.17192
K_score: 0.04942
Scaling factor: 0.79832
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ENSMUSG00000030374 intron 3

Description: Striatin-4  (Strn4)
Intron number: 3
Mouse chromosome: 7
Upstream exon length: 74
 
Downstream exon length: 79
 
Mouse intron length: 1059
Intron alignment length: 2016
Total murinae branch length: 0.15625
K_score: 0.08623
Scaling factor: 0.79981
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ENSMUSG00000022414 intron 10

Description: Mitogen-activated protein kinase kinase kinase 7-interacting (Tab1)
Intron number: 10
Mouse chromosome: 15
Upstream exon length: 157
 
Downstream exon length: 208
 
Mouse intron length: 1166
Intron alignment length: 2063
Total murinae branch length: 0.16625
K_score: 0.06642
Scaling factor: 0.79985
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ENSMUSG00000023084 intron 13

Description: Leucine-rich repeat-containing protein C10orf92 homolog   (4933430H15Rik)
Intron number: 13
Mouse chromosome: 3
Upstream exon length: 115
 
Downstream exon length: 122
 
Mouse intron length: 361
Intron alignment length: 1500
Total murinae branch length: 0.12345
K_score: 0.08336
Scaling factor: 0.79987
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