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The round goby genome

Phylogenetic tree of vertebrate ion transporters. Maximum-likelihood tree with 100 bootstraps of round goby (Neogobius melanostomus, 
orange) in relation to great blue-spotted mudskipper (Boleophthalmus pectinirostris), stickleback (Gasterosteus aculeatus), nile tilapia 
(Oreochromis niloticus), zebrafish (Danio rerio), and human (Homo sapiens, grey)

tr_Q5PR36_Q5PR36 Danio rerio
tr_A0A0R4IT04_A0A0R4IT04 Danio rerio
tr_A9XPA5_A9XPA5 Danio rerio
tr_F1QHS0_F1QHS0 Danio rerio

tr_G3NDF8_G3NDF8 Gasterosteus aculeatus
tr_G3NDF5_G3NDF5 Gasterosteus aculeatus

tr_I3KLH0_I3KLH0 Oroechromis niloticus
XP_020785393.1 Boleophthalmus pectinirostris

sp_Q8IVB4_SL9A9 Homo sapiens
XP_020774408.1 Boleophthalmus pectinirostris
XP_020774407.1 Boleophthalmus pectinirostris
00003765 Neogobius melanostomus
tr_I3JA90_I3JA90 Oroechromis niloticus
tr_F1QI95_F1QI95 Danio rerio
tr_F1Q610_F1Q610 Danio rerio
tr_A9XPA4_A9XPA4 Danio rerio
tr_Q4V9A5_Q4V9A5 Danio rerio
tr_A0A0R4IZF2_A0A0R4IZF2 Danio rerio

sp_Q92581_SL9A6 Homo sapiens NHE6
sp_Q96T83_SL9A7 Homo sapiens NHE7
XP_020782715.1 Boleophthalmus pectinirostris

tr_A9XPA3_A9XPA3 Danio rerio
tr_F1R354_F1R354 Danio rerio
tr_F8W586_F8W586 Danio rerio
00008284 Neogobius melanostomus

tr_I3JPC6_I3JPC6 Oroechromis niloticus
tr_I3JPC7_I3JPC7 Oroechromis niloticus
tr_G3QAV3_G3QAV3 Gasterosteus aculeatus

tr_G3PYY9_G3PYY9 Gasterosteus aculeatus
tr_A0A0R4IX40_A0A0R4IX40 Danio rerio
tr_F1QSJ6_F1QSJ6 Danio rerio
tr_A4QP93_A4QP93 Danio rerio
00008682 Neogobius melanostomus
XP_020779128.1 Boleophthalmus pectinirostris
XP_020779124.1 Boleophthalmus pectinirostris
tr_I3J3A8_I3J3A8 Oroechromis niloticus
tr_I3J3A7_I3J3A7 Oroechromis niloticus

tr_I3JEY2_I3JEY2 Oroechromis niloticus
sp_Q6AI14_SL9A4 Homo sapiens NHE4

tr_B7ZV95_B7ZV95 Danio rerio
tr_B0S734_B0S734 Danio rerio
tr_A0A0R4IF22_A0A0R4IF22 Danio rerio
tr_A9XPA0_A9XPA0 Danio rerio

tr_G3PQ84_G3PQ84 Gasterosteus aculeatus
XP_020797456.1 Boleophthalmus pectinirostris
00035431 Neogobius melanostomus

XP_020794800.1 Boleophthalmus pectinirostris
tr_I3K9T8_I3K9T8 Oroechromis niloticus

tr_G3NEX4_G3NEX4 Gasterosteus aculeatus
sp_Q9UBY0_SL9A2 Homo sapiens NHE2

00015753 Neogobius melanostomus
XP_020773382.1 Boleophthalmus pectinirostris
tr_G3Q3R6_G3Q3R6 Gasterosteus aculeatus
tr_I3KMB0_I3KMB0 Oroechromis niloticus

00014717 Neogobius melanostomus
00032425 Neogobius melanostomus

tr_I3KHH2_I3KHH2 Oroechromis niloticus
tr_I3K8I6_I3K8I6 Oroechromis niloticus

sp_P19634_SL9A1 Homo sapiens NHE1
tr_F1QR72_F1QR72 Danio rerio
tr_A0A0G2KZI8_A0A0G2KZI8 Danio rerio

00001997 Neogobius melanostomus
tr_A9XP99_A9XP99 Danio rerio
XP_020790001.1 Boleophthalmus pectinirostris
tr_G3NC67_G3NC67 Gasterosteus aculeatus

tr_I3KML0_I3KML0 Oroechromis niloticus
tr_G3PK51_G3PK51 Gasterosteus aculeatus
XP_020795955.1 Boleophthalmus pectinirostris

00017961 Neogobius melanostomus
tr_F1R610_F1R610 Danio rerio
tr_A9XPA2_A9XPA2 Danio rerio
00018498 Neogobius melanostomus
00018498_N-trunk Neogobius melanostomus
tr_G3PZW9_G3PZW9 Gasterosteus aculeatus
XP_020780200.1 Boleophthalmus pectinirostris
tr_I3J5H3_I3J5H3 Oroechromis niloticus

sp_Q14940_SL9A5 Homo sapiens NHE5
XP_020789995.1 Boleophthalmus pectinirostris
00002007 Neogobius melanostomus
tr_G3NCZ3_G3NCZ3 Gasterosteus aculeatus

tr_A9XP97_A9XP97 Danio rerio
tr_A3KPJ8_A3KPJ8 Danio rerio
tr_I3K858_I3K858 Oroechromis niloticus
tr_I3K859_I3K859 Oroechromis niloticus
tr_I3K857_I3K857 Oroechromis niloticus
tr_I3K860_I3K860 Oroechromis niloticus

tr_A9XPA1_A9XPA1 Danio rerio
tr_B7ZVJ6_B7ZVJ6 Danio rerio
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Na+/H+ exchanger Na+-K+-ATPase alpha 

Na+-K+-ATPase beta

tr_Q9DGI4_Q9DGI4 Danio rerio 
tr_Q8QHI1_Q8QHI1 Danio rerio 

tr_F1QYB9_F1QYB9 Danio rerio 
tr_Q90266_Q90266 Danio rerio 

tr_A0A0R4IE14_A0A0R4IE14 Danio rerio 
tr_I3JWW2_I3JWW2 Oroechromis niloticus 

tr_G3PT60_G3PT60 Gasterosteus aculeatus 
Neogobius melanostomus 00029449-RA

XP_020772934.1 Bolephthalmus pectinirostris
XP_020796651.1 Bolephthalmus pectinirostris

tr_I3KC45_I3KC45 Oroechromis niloticus 
tr_Q90Z34_Q90Z34 Danio rerio 

XP_020796323.1 Bolephthalmus pectinirostris
tr_G3N891_G3N891 Gasterosteus aculeatus 
tr_I3JHR1_I3JHR1 Oroechromis niloticus 
tr_I3JHR0_I3JHR0 Oroechromis niloticus 

tr_A0A0R4IAE6_A0A0R4IAE6 Danio rerio
tr_A0A0R4IEL3_A0A0R4IEL3 Danio rerio 
tr_Q9DGL2_Q9DGL2 Danio rerio 
tr_G3QAN7_G3QAN7 Gasterosteus aculeatus 
tr_G3QAN6_G3QAN6 Gasterosteus aculeatus 

XP_020778771.1 Bolephthalmus pectinirostris
Neogobius melanostomus 00026002-RA

tr_I3J8Y6_I3J8Y6 Oroechromis niloticus 
tr_I3J8Y5_I3J8Y5 Oroechromis niloticus 

tr_G3PRI4_G3PRI4 Gasterosteus aculeatus 
tr_G3PRI3_G3PRI3 Gasterosteus aculeatus 

tr_I3J546_I3J546 Oroechromis niloticus 
XP_020794724.1 Bolephthalmus pectinirostris

Neogobius melanostomus 00020908-RA
tr_E7F9R1_E7F9R1 Danio rerio 

tr_I3J2V6_I3J2V6 Oroechromis niloticus 
tr_I3J2V5_I3J2V5 Oroechromis niloticus 

XP_020779213.1 Boleophthalmus pectinirostris
Neogobius melanostomus 00028573-RA

tr_I3KT86_I3KT86 Oroechromis niloticus 
Neogobius melanostomus 00003737-RA

XP_020774501.1 Bolephthalmus pectinirostris
tr_G3PKB5_G3PKB5 Gasterosteus aculeatus 

tr_Q6NYH5_Q6NYH5 Danio rerio 
tr_Q9DGL3_Q9DGL3 Danio rerio 
tr_Q7ZVX2_Q7ZVX2 Danio rerio 

tr_F1Q6G8_F1Q6G8 Danio rerio 
tr_Q9DEY4_Q9DEY4 Danio rerio 

XP_020797469.1 Bolephthalmus pectinirostris
Neogobius melanostomus 00022721-RA

tr_I3J761_I3J761 Oroechromis niloticus 
tr_G3PRG7_G3PRG7 Gasterosteus aculeatus 

tr_G3PRF6_G3PRF6 Gasterosteus aculeatus 
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sp_P54707_AT12A Homo sapiens
tr_G3P2F2_G3P2F2 Gasterosteus aculeatus

tr_I3JF83_I3JF83 Oreochromis niloticus
00002724 Neogobius melanostomus

XP_020792751.1 Boleophthalmus pectinirostris
tr_Q9DGL5_Q9DGL5 Danio rerio 

tr_B0S5Q5_B0S5Q5 Danio rerio 
tr_Q90X34_Q90X34 Danio rerio 

tr_G3Q0H8_G3Q0H8 Gasterosteus aculeatus
tr_I3KD16_I3KD16 Oreochromis niloticus

XP_020796901.1 Boleophthalmus pectinirostris
sp_Q13733_AT1A4 Homo sapiens

sp_P13637_AT1A3 Homo sapiens
tr_G3NB58_G3NB58 Gasterosteus aculeatus
tr_G3NB56_G3NB56 Gasterosteus aculeatus
00012929 Neogobius melanostomus
XP_020793662.1 Boleophthalmus pectinirostris
tr_I3JBJ7_I3JBJ7 Oreochromis niloticus

tr_G3P4Q7_G3P4Q7 Gasterosteus aculeatus
tr_G3P4S9_G3P4S9 Gasterosteus aculeatus
tr_G3P4R4_G3P4R4 Gasterosteus aculeatus

tr_I3K5Q8_I3K5Q8 Oreochromis niloticus
XP_020796248.1 Boleophthalmus pectinirostris

tr_Q6P271_Q6P271 Danio rerio 
tr_Q9DEY2_Q9DEY2 Danio rerio 

tr_Q9DEU2_Q9DEU2 Danio rerio 
tr_Q4KMK4_Q4KMK4 Danio rerio 

sp_P50993_AT1A2 Homo sapiens
sp_P05023_AT1A1 Homo sapiens

tr_Q9DEU1_Q9DEU1 Danio rerio 
tr_B0R068_B0R068 Danio rerio 

tr_B8JKT0_B8JKT0 Danio rerio 
tr_Q7T2D6_Q7T2D6 Danio rerio 
tr_Q9DEY3_Q9DEY3 Danio rerio 

tr_B3DFZ2_B3DFZ2 Danio rerio 
tr_Q8JIV1_Q8JIV1 Danio rerio 

0025176 Neogobius melanostomus
XP_020792263.1 Boleophthalmus pectinirostris

tr_I3K3B9_I3K3B9 Oreochromis niloticus
tr_I3K3G3_I3K3G3 Oreochromis niloticus
tr_R9WR11_R9WR11_9CICH 
tr_Q9DEU0_Q9DEU0 Danio rerio 
tr_B8JKS7_B8JKS7 Danio rerio 
tr_Q90X33_Q90X33 Danio rerio 

tr_Q9DGL4_Q9DGL4 Danio rerio 
tr_B8JKS9_B8JKS9 Danio rerio 
tr_Q503J4_Q503J4 Danio rerio 

tr_A0A0R4IJ10_A0A0R4IJ10 Danio rerio 
tr_I3K395_I3K395 Oreochromis niloticus
tr_I3K372_I3K372 Oreochromis niloticus

tr_G3PMS8_G3PMS8 Gasterosteus aculeatus
tr_G3PMS4_G3PMS4 Gasterosteus aculeatus
tr_G3PMT3_G3PMT3 Gasterosteus aculeatus

tr_G3PMU0_G3PMU0 Gasterosteus aculeatus
tr_A0A0R4IRT1_A0A0R4IRT1 Danio rerio 
tr_I3K3J4_I3K3J4 Oreochromis niloticus
00036611 Neogobius melanostomus
00025177 Neogobius melanostomus
XP_020792240.1 Boleophthalmus pectinirostris
tr_Q9DGL6_Q9DGL6 Danio rerio 
tr_Q7ZU25_Q7ZU25 Danio rerio 

XP_020796885.1 Boleophthalmus pectinirostris
sp_P98194_AT2C1 Homo sapiens
00025762 Neogobius melanostomus

sp_O14983_AT2A1 Homo sapiens
sp_P20020_AT2B1 Homo sapiens
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