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Cab_nt5ea 541 AAAGAAACCCCTGTCTTATCTGCTCCAGGTCCTTATCTGAAGTTTGAGGATGAGGTAGAA  600

drR_nt5ea 541 AAAGAAACCCCTGTCTTATCTGCTCCAGGTCCTTATCTGAAGTTTGAGGATGAGGTGGAA  600

******************************************************** ***

Cab_nt5ea 1561 CATAACACAGGAAATTTGGACACTTTGGTTTTTTCTGAATACATAAAGGACATGAGGCGC 1620

drR_nt5ea 1561 CATAACACAGGAAATTTGGACACTTTGGTTTTTTCCGAATACATCAAGGACATGAGGCGC 1620

*********************************** ******** ***************

Cab_nt5ea 1621 GTCTACCCTGCAGTGGAAGGCCGCATCACCTTTAGGAACTCTGCAGCTTTTGCAGCTCAC 1680

drR_nt5ea 1621 GTGTACCCTGCAGTGGAAGGCCGCATCACCTTCAGGAACTCTGCAGCTTTTGCAGCTCAC 1680

** ***************************** ***************************

Cab_nt5eb 241 ACCAACGTGCTGCTGCTGGACGCTGGGGATCAGTTCCAGGGAACAGTCTGGTTCAACTAC 300

drR_nt5eb 241 ACCAACGTACTGCTGCTGGACGCTGGGGATCAGTTCCAGGGAACAGTCTGGTTCAACTAC 300

******** ***************************************************

Cab_nt5eb 301 TACAAAGGAAAAGAGGCAGCGCACTTCATGAACTTGCTGCGATATGACGCCATGGCTTTT 360

drR_nt5eb 301 TACAAAGGAGCAGAGGCAGCGCACTTCATGAACTTGCTGCGATATGACGCCATGGCTTTT 360

*********  *************************************************

Cab_nt5eb 1081 CAGGAATGCAACCTTGGTAACCTCATTTGTGACGCCATGGTTGAAAACAACATCAGGTTC 1140

drR_nt5eb 1081 CAGGAGTGCAACCTTGGTAACCTCATTTGTGACGCCATGGTTGAAAACAACATCAGGTTC 1140

***** ******************************************************
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(b)
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nt5ea_WT    1  MTLRWRCCALGALLGLLLRLDSWSGASGFELTLLHTNDVHARIEETSEDSSKCHEAGSCF   60

nt5ea_Δ2    1  MTLRWRCCALGALLGLLLRLDSWSGASGFELTLLHTNDVHARIEETSEDSSKCHEAGSCF   60
************************************************************

nt5ea_WT   61  AGVARMFTKVTEIRRKETHVLFLDAGDQFQGTVWFNYYKGKEAAHFMNKLGYDVMTFGNH  120

nt5ea_Δ2   61  AGVARMFTKDGDPEKGDARAVSGRWRSISRHGVVQLLQRQRSCAFHEQTWL*-------- 111

*********

nt5ea_WT  121  EFDNGVDSLTQNFLQRVNFSVVCATIKPLHSLVANMSRFYRPFAVFNVGSEKVAVVGYTT  180

nt5ea_Δ2       ------------------------------------------------------------

nt5ea_WT  181  KETPVLSAPGPYLKFEDEVEALQDQVNQLEKLGVNKIIALGHSGFEVDKDIAKRVRGIDV 240

nt5ea_Δ2       ------------------------------------------------------------

nt5ea_WT  241  VIGGHTNTFLYTGKPPSTEVPRGPYPFNVSSNDGRWVPVVQAFAFGKYLGYLKVTFDQAG 300

nt5ea_Δ2       ------------------------------------------------------------

nt5ea_WT  301  KVVKAVGNPILMNSSIPQDPGILSDVEKWKKGLEQYSSQYIGQTLVYLNGTFEECRFREC 360

nt5ea_Δ2       ------------------------------------------------------------

nt5ea_WT  361  NLGNLICDAMIYNYIRYSNKLQWNHVGVCMLNSGSIRATIDERSTNGSITMEEILSVLPF 420

nt5ea_Δ2       ------------------------------------------------------------

nt5ea_WT  421  GGTFDLVQLKGSTLKKAFEHSVHRYGGMSGEFLQVSGIRVEYDLSKPVNQRVVSLLMRCT 480

nt5ea_Δ2       ------------------------------------------------------------

nt5ea_WT  481  ECRVPKFEPLDPQKTYTVVMTSFMVGGGDGYSMIQDELLKHNTGNLDTLVFSEYIKDMRR 540

nt5ea_Δ2       ------------------------------------------------------------

nt5ea_WT  541  VYPAVEGRITFRNSAAFAAHSLSLMLLSLCLFLNLCM* 577

nt5ea_Δ2 --------------------------------------

(a)

Supplementary Fig. 5 Murakami et al.



nt5eb_WT 1 MDAVRPERSAAQLLRFCPVLLILSGPCMTAAWDLVLLHTNDVHARIEETSVHSGKCGATG   60

nt5ea_Δ10 1  MDAVRPERSAAQLLRFCPVLLILSGPCMTAAWDLVLLHTNDVHARIEETSVHSGKCGATG   60

************************************************************

nt5eb_WT 61  GCYGGVARRATAIQSIRGSETNVLLLDAGDQFQGTVWFNYYKGKEAAHFMNLLRYDAMAF  120

nt5eb_Δ10 61  GCYGGVARRSKAYAGPRPTCCCWTLGISSREQSGSTTTKEKRQRTS*------------- 106

*********

nt5eb_WT  121  GNHEFDNEVEGLMKPFLEDIKCTILSANIKTDTTLASTFGTTYVPFKIFTFGTEKVGVVG  180

nt5eb_Δ10 ------------------------------------------------------------

nt5eb_WT  181  YTSKETPTLSRPGPRLRFEDEVSALQLQVDKLQTLGINKIIALGHSGFTVDKEIAKRVRG  240

nt5eb_Δ10 ------------------------------------------------------------

nt5eb_WT  241  VDVVIGGHTNTFLYTGTPPSTEVRAGPYPFMVTSLDGRQVPVVQAYAYGKYLGKLKVTFD  300

nt5eb_Δ10 ------------------------------------------------------------

nt5eb_WT  301  ENGNVIRSSGNPILLDSSIQQDPVVLSDVEEWKKSLANYSSQVVGKTMVFLNGSAEACRF  360

nt5eb_Δ10 ------------------------------------------------------------

nt5eb_WT  361  QECNLGNLICDAMVENNIRFSGGNQWNHVSASIFNGGGIRTSIDEQTRNGSITMEDLISV  420

nt5eb_Δ10 ------------------------------------------------------------

nt5eb_WT  421  LPFGGTFDLVQLSGSTLKKIFEYSVRRYGQRAGEFLQVSGFHIEYDPSKEPGNRVRSLEI  480

nt5eb_Δ10 ------------------------------------------------------------

nt5eb_WT  481  LCTHCRVPMYEPVQDSMDYKVVMPSYLVTGGDGFSMIPEEMKKHDSGDLDLSVVSNYISQ  540

nt5eb_Δ10 ------------------------------------------------------------

nt5eb_WT  541  RQRVYPLVEGRIKVWSSAPGLQGPTVLLILMALLWSFHGIM* 581

nt5eb_Δ10 ------------------------------------------

(b)

Supplementary Fig. 5 continues. Murakami et al.



Amino acid similarity (%)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1. Medaka Cab Nt5ea 70.3 74.0 71.7 71.0 69.1 76.4 74.0 72.8 80.0 69.0 78.8 73.3 81.3 72.5 67.3 67.2 70.8 63.0 

2. Medaka Cab Nt5eb 58.3 73.8 74.1 72.9 67.9 72.5 75.0 73.4 72.6 77.5 70.8 80.9 71.9 81.5 73.6 66.7 69.4 63.0 

3. European eel
(XP_035276486.1) 62.6 64.4 77.6 78.6 72.3 76.9 82.0 80.7 77.7 72.1 73.4 75.2 75.5 76.5 70.1 67.8 72.1 65.0 

4. Common carp
(XP_042633280.1) 61.7 64.4 68.3 87.6 74.4 78.6 82.2 81.9 76.0 74.5 72.4 76.5 74.8 76.1 71.2 69.5 74.2 65.9 

5. Zebrafish
(NP_957226.1) 60.5 64.7 70.3 80.4 72.1 78.3 83.8 81.9 76.9 74.1 72.3 75.3 72.2 75.6 72.4 67.9 73.6 65.5 

6. Yellow catfish
(XP_027032993) 58.1 58.9 62.5 67.6 67.7 72.6 74.5 72.6 72.6 66.0 71.0 69.5 70.1 70.3 67.2 63.3 67.6 60.5 

7. Atlantic salmon
(XP_013987183.2) 65.6 61.4 66.7 66.9 68.6 60.5 78.9 78.0 80.5 71.8 77.4 75.4 80.9 75.5 71.3 68.1 71.7 63.8 

8. Atlantic salmon
(XP_014060414.1) 60.5 65.4 72.7 72.7 74.7 65.2 69.1 92.6 79.3 72.7 73.3 76.5 77.5 76.8 72.6 68.0 74.1 66.7 

9. Atlantic salmon
(XP_013999620.1) 59.9 63.8 71.4 71.9 73.3 63.9 67.6 90.0 78.0 71.0 72.8 74.9 75.9 75.5 72.0 66.6 72.9 64.9 

10. Tiger pufferfish
(XP_003962750.3) 71.3 60.5 64.5 64.8 65.7 60.0 70.1 65.7 65.4 73.2 82.6 75.1 87.7 74.7 70.4 68.6 72.4 64.3 

11. Tiger pufferfish
(XP_029705660.1) 57.2 66.6 61.5 62.6 64.3 55.3 58.0 61.2 59.8 58.7 70.2 80.4 74.4 77.9 77.2 67.9 70.2 62.8 

12. Nile tilapia
(XP_019204379.1) 70.5 59.0 61.9 61.8 62.3 59.8 66.5 62.2 62.1 51.7 56.5 72.8 85.8 71.9 68.2 67.8 69.2 61.7 

13. Nile tilapia
(XP_003446719.1) 61.5 71.0 65.0 66.1 66.0 58.1 63.0 65.9 63.9 72.5 69.3 60.5 75.9 84.2 77.3 69.9 71.4 64.6 

14. Greater amberjack
(XP_022606637.1) 73.7 60.5 64.2 64.0 65.2 58.7 72.1 64.9 63.7 63.1 60.1 77.5 63.7 75.0 70.7 68.6 72.7 64.5 

15. Greater amberjack
(XP_022625844.1) 59.8 74.0 67.1 66.5 68.0 61.2 64.2 68.9 66.6 79.6 69.6 61.5 77.9 63.0 75.9 68.0 70.9 63.5 

16. Tongue sole
(XP_008311861.1) 52.9 61.4 56.9 58.9 60.5 54.2 57.7 60.0 59.5 61.5 64.0 54.2 65.2 57.0 65.4 66.3 69.6 61.3 

17. Chicken
(XP_040525077.1) 54.0 55.4 56.2 58.4 58.0 50.8 55.7 56.0 55.0 55.8 55.4 53.6 56.9 54.1 55.6 52.2 73.1 66.4 

18. Cattle
(NP_776554.2) 58.2 57.6 60.6 69.5 63.5 58.0 60.4 62.5 61.5 53.6 57.3 57.2 58.7 58.5 59.7 56.3 60.9 85.2 

19. Human
(NP_002517.1) 50.3 51.4 72.1 65.9 55.5 51.3 52.5 55.7 55.2 57.8 50.6 51.3 52.2 52.0 53.1 49.1 53.8 81.4 

Amino acid identity (%)

Supplementary Table 1 Murakami et al.
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