
(A) H
+
/K

+
-ATPase β subunit 

 
 

atggccgccttgaaggagaagaggacctgtgggcagcgatgtgaagactttggccgtttt 60 

 M  A  A  L  K  E  K  R  T  C  G  Q  R  C  E  D  F  G  R  F  20 

gtctggaactcagacaatgggacatttatggggaggacaccagtgaaatgggtgtacatc 120 

 V  W  N  S  D  N  G  T  F  M  G  R  T  P  V  K  W  V  Y  I  40 

agcttgtattacttggcgttctacgtggtgatgacgggccttttttgtttggccatctat 180 

 S  L  Y  Y  L  A  F  Y  V  V  M  T  G  L  F  C  L  A  I  Y  60 

gtgctcatgtacaccttggatccgtacgcgcctgactaccaagaccggctaaaatcgcca 240 

 V  L  M  Y  T  L  D  P  Y  A  P  D  Y  Q  D  R  L  K  S  P  80 

ggggtgatggtgtggccggacacttatggagaggagaaagttgaaatcaactacaacaca 300 

 G  V  M  V  W  P  D  T  Y  G  E  E  K  V  E  I  N  Y  N  T  100 

tcagacaagtgcagctggatgaagatgaccaacatccttaataagttcctggagccctat 360 

 S  D  K  C  S  W  M  K  M  T  N  I  L  N  K  F  L  E  P  Y  120 

aatgacactgcacaacacgaatgttacaaccataactgcaccaagggaaagtactacatc 420 

 N  D  T  A  Q  H  E  C  Y  N  H  N  C  T  K  G  K  Y  Y  I  140 

cagaacaccttctctgcccctgaccacacaaagtgggcatgttccttcaccaaaagcatg 480 

 Q  N  T  F  S  A  P  D  H  T  K  W  A  C  S  F  T  K  S  M  160 

ctgggaccctgctcaggacacgaggacccgacctttggctacaactgcagcatgccgtgt 540 

 L  G  P  C  S  G  H  E  D  P  T  F  G  Y  N  C  S  M  P  C  180 

gtcgtgattaagatgaacaggatcatcaactttttgccaactaatgaaactgagcctccc 600 

 V  V  I  K  M  N  R  I  I  N  F  L  P  T  N  E  T  E  P  P  200 

ccatatgtcaactgtacgatactggaaggacatgacaatgtggacaaaatggagtatttc 660 

 P  Y  V  N  C  T  I  L  E  G  H  D  N  V  D  K  M  E  Y  F  220 

cctgaaggggggattatggatcgctcctactttccttattatggaaaacaggcacagcct 720 

 P  E  G  G  I  M  D  R  S  Y  F  P  Y  Y  G  K  Q  A  Q  P  240 

atgtatgtcaacccgttggtggccgttcgtttccacctggtcggagagaggtcggccaag 780 

 M  Y  V  N  P  L  V  A  V  R  F  H  L  V  G  E  R  S  A  K  260 

atccagtgcagagtggtctcccaccagatcagctaccaaaactaccacgacccctacgag 840 

 I  Q  C  R  V  V  S  H  Q  I  S  Y  Q  N  Y  H  D  P  Y  E  280 

ggaaaagtcgacttttccctgaaagcagtgaaataa 876 

 G  K  V  D  F  S  L  K  A  V  K  -  291  
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(B) H
+
/K

+
-ATPase α subunit 

 

gtctggactgtgctttgctggtctcatctcgatgattgaccccccgagagccaccgtaccc 61 

  S  G  L  C  F  A  G  L  I  S  M  I  D  P  P  R  A  T  V  P  20 

gacgcagtgatgaaatgtcgtactgctggcatccgggtcgtcatggtgactggagaccat  121 

 D  A  V  M  K  C  R  T  A  G  I  R  V  V  M  V  T  G  D  H   40 

ccaatcacagcgagggcaatcgcagccaatgttggcatcatctcagaaggcagtgaaaca  181 

 P  I  T  A  R  A  I  A  A  N  V  G  I  I  S  E  G  S  E  T   60 

gtggaagatatcgcccagaggaagcgcattcctgtggaacaagtcaacaagagggacgcc  241 

 V  E  D  I  A  Q  R  K  R  I  P  V  E  Q  V  N  K  R  D  A   80 

cgtgcttgtgtgatcagcggtggtcagctgaaagacatgagcagtgaggagttggatgac  301 

 R  A  C  V  I  S  G  G  Q  L  K  D  M  S  S  E  E  L  D  D   100 

gccctgaggaaccaccccgagatggtgtttgcaagaacctcacctcagcagaaactgatc  361 

 A  L  R  N  H  P  E  M  V  F  A  R  T  S  P  Q  Q  K  L  I   120 

attgtggagagctgtcagcgtctgggctccatcgtcgctgttacaggtgatggagtgaac  421 

 I  V  E  S  C  Q  R  L  G  S  I  V  A  V  T  G  D  G  V  N   140 

gactcgccggctctcaagaaggccgacattggcattgccatggggatcgccggttcagat  481 

 D  S  P  A  L  K  K  A  D  I  G  I  A  M  G  I  A  G  S  D   160 

gctgccaagaacgctgctgacatgatcctgttggacgacaacttcgcttccatcgtcacc  541 

 A  A  K  N  A  A  D  M  I  L  L  D  D  N  F  A  S  I  V  T   180 

ggagtggagcagggccgtcttatctttgacaacctgaagaagtctatcgcctacacgctg  601 

 G  V  E  Q  G  R  L  I  F  D  N  L  K  K  S  I  A  Y  T  L   200 

accaaaaatattccggagctgactccatgtctggtctacatcaccgtcagcgtgcctctt  661 

 T  K  N  I  P  E  L  T  P  C  L  V  Y  I  T  V  S  V  P  L   220 

cctctcggctgcatcactatcctcttcatcgaactggccactgacatctacccctctgtc  721 

 P  L  G  C  I  T  I  L  F  I  E  L  A  T  D  I  Y  P  S  V   240 

tctctggcctatgagaaagcagagagtgacatcatgaacctgaagcccaggaaccctcgt  781 

 S  L  A  Y  E  K  A  E  S  D  I  M  N  L  K  P  R  N  P  R   260 

cgtgataggctggtaaacgaacccctggctgcgtactcgtactttcagataggagccatc  841 

 R  D  R  L  V  N  E  P  L  A  A  Y  S  Y  F  Q  I  G  A  I   280 

cagtcttttgcaggttttacagattatttctcagcgatggcccaggagggctggttcccg  901 

 Q  S  F  A  G  F  T  D  Y  F  S  A  M  A  Q  E  G  W  F  P   300 

ctgttgtgcg  911 

 L  L  C    303   

 

 

 

 

HKA-R 

HKA-qR 

HKA-F 

HKA-qF 



(C) Pepsinogen A2: 

 

atgaagtggctcgttgttctctctgcccttgtggctttctccgagtgcctccataggatc 60 

 M  K  W  L  V  V  L  S  A  L  V  A  F  S  E  C  L  H  R  I  20 

cccctgatcaaggggaagactgccaggcaagacctgcaggagaaaggactatgggaggag 120 

 P  L  I  K  G  K  T  A  R  Q  D  L  Q  E  K  G  L  W  E  E  40 

tacaggaaacagcacccatacaacccaatggccaagttcatccagagtggaactgagtcc 180 

 Y  R  K  Q  H  P  Y  N  P  M  A  K  F  I  Q  S  G  T  E  S  60 

atgactaatgatgctgacttgtcctactatggtgtgatctccatcggcacccctcctcag 240 

 M  T  N  D  A  D  L  S  Y  Y  G  V  I  S  I  G  T  P  P  Q  80 

tccttcaccgtcatctttgacacgggctcctccaacctgtgggtcccctccatctactgc 300 

 S  F  T  V  I  F  D  T  G  S  S  N  L  W  V  P  S  I  Y  C  100 

tccagccaggcctgtgacaaccacaagaaattcatcccccagcagtcctccaccttcaaa 360 

 S  S  Q  A  C  D  N  H  K  K  F  I  P  Q  Q  S  S  T  F  K  120 

tggggcagccagcctctgtccatccagtatggcactggcagcatgactggacgtctggcc 420 

 W  G  S  Q  P  L  S  I  Q  Y  G  T  G  S  M  T  G  R  L  A  140 

actgacactgttgaggtgggcggcctcactgtgaccaatcaggtgtttggaatcagccag 480 

 T  D  T  V  E  V  G  G  L  T  V  T  N  Q  V  F  G  I  S  Q  160 

acagaggctcccttcatggcccacatgaaggctgatggcatcctgggtctggccttccag 540 

 T  E  A  P  F  M  A  H  M  K  A  D  G  I  L  G  L  A  F  Q  180 

accatcgcttcggacaacgtcgtgcccgtcttcgataacatgatcagtcagaaccttgtg 600 

 T  I  A  S  D  N  V  V  P  V  F  D  N  M  I  S  Q  N  L  V  200 

tcccagcccatgttctccgtctacctgagcagcaaaagtcagcagggaagtgaggtggtc 660 

 S  Q  P  M  F  S  V  Y  L  S  S  K  S  Q  Q  G  S  E  V  V  220 

ttcggtggttacgatgccaaccacttcactggtcaaatcagctggatccctctgacctct 720 

 F  G  G  Y  D  A  N  H  F  T  G  Q  I  S  W  I  P  L  T  S  240 

gccacctattggcagatcaagatggacagtgttaccatcaacggacagaccgtggcctgc 780 

 A  T  Y  W  Q  I  K  M  D  S  V  T  I  N  G  Q  T  V  A  C  260 

tccggangctgccaggccatcatcgacaccggcacctccctgatcgctggcccatccagt 840 

 S  G  X  C  Q  A  I  I  D  T  G  T  S  L  I  A  G  P  S  S  280  

gacatcagcaacatgaattcctgggttggagcctcaaccaaccagtacggagaggctaca 900 

 D  I  S  N  M  N  S  W  V  G  A  S  T  N  Q  Y  G  E  A  T  300 

gtgaactgccagaacatccagagcatgcctgatgtcaccttcactctcgatggaaaggcc 960 

 V  N  C  Q  N  I  Q  S  M  P  D  V  T  F  T  L  D  G  K  A  320 

ttcaccatccccgcatctgcctacgtctctcagagctactatggttgcagcactggcttt 1020 

 F  T  I  P  A  S  A  Y  V  S  Q  S  Y  Y  G  C  S  T  G  F  340 

ggtcagggtggctctaacctctggatcctgggagacgtcttcatcagggagtactacgcc 1080 

 G  Q  G  G  S  N  L  W  I  L  G  D  V  F  I  R  E  Y  Y  A  360 

gtctttgatgccccatccaagtacattggtctggccaagtccgtgtaa 1128 

 V  F  D  A  P  S  K  Y  I  G  L  A  K  S  V  -  375 
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(D) Na
+
/K

+
-ATPase α subunit  

 

ctgaaggcaacgagactgttgaggacatcgctgcccgcctgaacgtcccagtgtcagaggtc 62 

   E  G  N  E  T  V  E  D  I  A  A  R  L  N  V  P  V  S  E  V  20 

aaccccagggatgccaaggcctgcgtcgtgcacggcggcgagctgaaagaaatgaccgag   122 

 N  P  R  D  A  K  A  C  V  V  H  G  G  E  L  K  E  M  T  E    40 

gagcacctcgacgatatcctgaagtaccacaccgagatcgtcttcgccagaacctcgcct   182  

 E  H  L  D  D  I  L  K  Y  H  T  E  I  V  F  A  R  T  S  P    60 

cagcagaagctgattattgtggagggttgccagagacagggcgccatcgtggccgtgaca   242 

 Q  Q  K  L  I  I  V  E  G  C  Q  R  Q  G  A  I  V  A  V  T    80 

ggtgacggcgtgaacgactctcctgctcttaaaaaggccgacatcggcgttgccatgggc   302 

 G  D  G  V  N  D  S  P  A  L  K  K  A  D  I  G  V  A  M  G    100 

atcgctggatctgacgtctccaagcaggccgctgacatgatcctgctggacgacaacttt   362 

 I  A  G  S  D  V  S  K  Q  A  A  D  M  I  L  L  D  D  N  F    120 

gcctccatcgttaccggcgtggaagaaggtcgtctgatctttgacaacttgaagaagtcc   422  

 A  S  I  V  T  G  V  E  E  G  R  L  I  F  D  N  L  K  K  S    140 

atcgcctacactctgaccagtaacatccccgagatctcacccttcctcttcttcatcatc   482 

 I  A  Y  T  L  T  S  N  I  P  E  I  S  P  F  L  F  F  I  I    160 

gccaacatccctctgcccctgggaaccgtcaccatcctctgtatcgacctgggaaccgac   542 

 A  N  I  P  L  P  L  G  T  V  T  I  L  C  I  D  L  G  T  D    180 

atggtccctgccatctccctggcttatgaagaagccgagagcgacatcatgaagaggcag   602 

 M  V  P  A  I  S  L  A  Y  E  E  A  E  S  D  I  M  K  R  Q    200 

cccagaaaccccaaaacggacaaactggtgaacgagaggctcatcagcatcgcctacgga   662 

 P  R  N  P  K  T  D  K  L  V  N  E  R  L  I  S  I  A  Y  G    220 

cagatcggtatgatgcaggccacagctggcttcttcacatatttcgtcatcc 714 

 Q  I  G  M  M  Q  A  T  A  G  F  F  T  Y  F  V  I   237 
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