
 

Figure S1. Nucleotide (a) and amino acid (b) sequences of the seven Ornithodoros moubata 
AQPs amplified by PCR. (c) Nucleotide sequence alignments of the amplified O. moubata AQPs 
with each corresponding transcript as obtained by RNA-seq. 

a 
 
>OmAQP90 
ATGAAGGTGTACATTCGGAGTCTGCTTCTAAGAGAACTCATCAATGAGTTCATTGGAACGATGCTGCTCA
TTCTAATCGGTGACTCCATCATGGCCATTATCATCGCGGGTCGTCAGGAAGAGAATGGTCATGTGATCGG
TCCCCTCGGATGGGGTACAGCCATCTTCTGCGCAGTCTTCGTGGCGGGAGGAGTGTCAGCCCACATCAAC
CCTGCTGTGACGCTGGCCTTCGCTTCCGTCAAAGAGTTTCCTCTCAAGAAAGTGCCCTTATTTTGGCTCG
CCCAGTACTTGGGTGCCTTTGTGGGTGCCGTGCTCGTCTATGTCATCTATAGAGATGCCATCAACATGTT
TGACGGCGGGGTTCGTTCCGTGGTCGGACCCACTGGTACTGCTTCCATATTCTCGACGTATCCACGAGAG
GGCGTCTCTACGCTCACCTGCTTCTTCGACCAGGTCATTTCCACGGCCGTCCTCACGCTCACGGTTGCAG
CAATAGTGGACGAGCGAAACTTTGCCGTCCCCAAAGCCCTCGTTCCTCTCATGCTTGGCATGTTGATCGT
TGCCGAGATTTTTGCCTTCTCCTATAACTGCATGGCTGCTCTGAATCCGGCCCGAGACATTGGACCGCGG
GTGTTCACCGCTGTCGCTGGATGGGGTTCGGAGGTCTTCAGTTTTCGCAACTACCAGTGGGTGTGGGTGC
CCATCTTTGGTCCTCACATTGGGGCCATTGTCGGGGTATGGATATACAAGCTCTGCATAGGGGACCATTG
GCCAATAGAGACGACGCCTGCACTGAAACAAGTACTTTCATCATCGAATGACAAGAGCGGACCTGCTGCG
GAGCCCAAAGAGACAACCAACATCTAG  
 
>Om20812 
ATGAAGATACAGAGCACATTCGTCAGGGAACTCATCAACGAATTTCTCGGAACATTTACGCTCATAGTAT
TTGGAGATTCTGTCATGGCCATAATCACTGCAGGACGGCAGGAACACAATGCAGGAATCATCGGCCCTGT
AGGTTGGGGTACTGCTATCTTTTGCGCCGTCACTGTGTCTGGGGGAGTTTCAGCCCACTTAAACCCAGCA
GTAACGCTAGCGTTGGCGTCCGTGAAGAAGTTTCCGATCAAGAAAGTTCCGCTCTTCTTCGTGGCGCAGT
ACACGGGAGCATTCTTTGCCGCTGCGGTTGTTTTTGCAATCTACAGGGACGCCATTGATGCTGTGGACAG
CGGGGTGCGTTCAGTACTGGGTCCAACTGGTACTGCTCCCATATTCGCCACGTATCCCCGTGAGGGAATT
TCCACGCTCACTTGCTTCATTGATCAGGTTGTTGCAACAGGCTGCTTGGTACTGACTGCTGAAGCGATCA
CCGACCCGCGCAACTTCGGAGGACTGCCGAAGCCCTTTTACCCCCTGGCACTGGGCCTCATGATCAGCGC
CGAGATTTTTGCTTTTTCCTACAACTGCATGGCTCCTCTGAACCCGGCTCGAGATCTCGGTCCTAGGGTA
TTCACAGCAATTGCTGGTTGGGGCATGGAGGTTTTCAGTGTGCGCGACTATGTGTGGATGTTTGTGCCCA
TTTTCGCCCCTCATGTTGGAGGCGTGCTTGGTGCGTGGACTTACAAAGTCTGCGTAGAAGACAATTGGCC
AGAAGAGGAACCTACCGTCATTCTTCCCGTCAGCACGAGTAAGAATTCAGAGCTAGGCCCAACTTGGCTG
TGA 
 
>Om22982 
ATGAAGATACAGAGCACATTCGTCAGGGAACTCATCAACGAATTTCTCGGAACATTTACGCTCATAGTAT
TTGGAGATTCTGTCATGGCCATAATCATTGCAGGACGGCAGGAACACAATGCAGGAATCATCGGCCCTGT
AGGTTGGGGTACTGCTATCTTTTGCGCCGTCACTGTGTCTGGGGGAGTTTCAGCCCACTTAAACCCAGCA
GTAACGCTAGCGTTGGCGTCCGTGAAGAAGTTTCCGATCAAGAAAGTTCCGCTCTTCTTCGTGGCGCAGT
ACACGGGAGCATTCTTTGCCGCTGCGGTTGTTTTTGCAATATACAGGGACGCCATTGATGCTGTGGACAG
CGGGGTGCGTTCAGTACTGGGTCCAACTGGTACTGCTCCCATATTCGCCACGTATCCCCGTGAGGGAATT
TCCACGCTCACTTGCTTCATTGATCAGGTTGTTACAACAGGCTGCTTGGTACTGACTGCTGAAGCGATCA
CCGACCCGCGCAACTTCGGAGGACTGCCGAAGCCCTTTTACCCCCTGGCACTGGGCCTCATGATCAGCGC
CGAGATTTTTGCTTTTTCCTACAACTGCATGGCTCCTCTGAACCCGGCTCGAGATCTCGGTCCTAGGGTA
TTCACAGCAATTGCTGGTTGGGGCATGGAGGTTTTCAGTGTGCGCGACTATGTGTGGATGTTTGTGCCCA
TTTTCGCCCCTCATGTTGGAGGCGTGCTTGGTGCGTGGACTTACAAAGTCTGCGTAGAAGACAATTGGCC
AGAAGAGGAACCTACCGTCATTCTTCCCGTCAGCACGAGTAAGAATTCAGAGCTAGGTACGACTGCGTCC
GCGGAAATGAATATTTTATTCAGCTGCGATAGTTGTGTATAG 
 



>OmAQP91 
ATGGGCCGTGTTCGCCAATTCCGCTCAATATTTGGCATCGACGAGCTGTCGGCTACGAGCACGCTCTGGA
AATCAATGATCGCCGAATACATCGGCACGGCCATGCTAGTTTTCATAGCATGCGGAACATGCACCAACTG
GGGTCGAGGGGGAGAACCCAGCATCGCTCAGATTGCGCTCAGTTTCGCTTTCATCGTGGCAACCATGGCT
CAAGCCCTGGGTCATGTCAGCGGAGCGCACATCAACCCAGCGGTGACGATGGGAATGCTGTGCGTCGGCC
ATATCTCCATTCTCCGAGCCTTCTTCTATATCTGCAGTCAGCTCATTGGAGGTATCACTGGAGCAGCCGT
ACTGAGGGCCGTGACACCAGAAGAGCGCCAGGGACTCCTGGGAGGCACGGCACTTTCGGAGGGAGTGACA
CCGTTTCAAGGCGTCGTAGTCGAGCTCGTGATCACTTTCATTCTCGTCTTGACCGTCTTTGCCGTTTGCG
ACCAGAACAGGCTGGACGTCCTGGGATCTCCTCCGCTGGCCATCGGCCTCGCGGTTGGTGCCGGTCATCT
TATGGTGATTGGCTACACAGGAGCCAGCATGAACACAGCCCGTACATTCGGCCCAGCTGTAATCTCAGGA
GCCTTCGATGACCATTGGGTGTACTGGCTTGGCCCCATTGGTGGTGGTATTCTGGCTGGCTTTGTCTACC
AGTACGTCCTCTCTGCTCCACCAATATCCTTCGAAGCTCTGGATAAGGCCCAGCTGGCGTGTCTGGCAAG
GTTTCACAACAAGGAAGCCGTCGAGGACCGCACCACGGCCATCTGA 
 
>OmAQP97 
ATGGCAAACCCACCGTTCCCTTTCATGAAGAGATTTGTCATCAAGAGCCCAGTGTTGCGAGAGTTTCTGG
CGGAGTTCTTCGGCACTTTTATCCTTTATATTTTCGGCGGTGCATCGTTCGCTCACTACATTTTCAGCGG
TCAGAAAGATGTGTTGGCGGTGACCTTCTGCTGGGGCATGGGAGTCATGCTCGGCATTCAAACCGGCGCT
GGAGTTTCCGGGGGTCACGTGAATCCCGTCGTAACCACTCCGTTTGCGAGCGTGGGTAGACTTCCCTGGA
AGAAAGTACCCCACTATCTCTTAGGTCAACATCTGGGAGCCTTTCTGGCATCTGCTATCCTCTACTTCAA
TTATATCGATGCGCTGGACCATTATGATGGAGGTGAAAGACAGATATTTGGCGATAGAGGAACGGGAATA
CTTCTGACCACGTTCCCCAATGAACATGTCCACCTCTCCATTTGCATATTCGACACGATCATCTGCTCAG
GCTTGCTCATGTTCACCATCATGGTGATTATCGATAACAAGAACGCGAACACGACATCTGGAATGCACGC
TTTCCTTATCGGGATCATGGTGATGGCGTTGTGCTGGGCCTTCGGCACCAACTGCATGGCTGCCGTCAAC
CCTGCCAGGGATTTCCCACCACGTGTTCTTGCTTCCATTGTGGGATATGGACCCGAAGTGTTCACGTATC
GACACTTCTGGTGGATTCCGATGTTCATTCCCCATGTTGGGGGACTCATCGGCACATGGCTGTACGTGCT
AGCTATTGAGATGCACATAGTGCCAGAAAGGGTACGGGACGATAGGACTGAGCGGGAGATGACCAACTTA
TTACCGCTTCCACCGAGGACAGAAAAGACCGGTGTCTAA 
 
>OmAQP23 
ATGATTCTGGATAAAGTGAAGATTAAGAGCCTGGCTCTGCGGGAGACGTTCGCCGAACTTCTGGGCACTT
TCGTGCTTGTGCTGTTCGGTACCGGAGTCCTGGCAGCCCTGAAGTTCGACAGAGCTGGAAACATTGGCTA
CGCCGCCGGTTTCTGGGGTTGGGGTTTGGCTCTTGGAATGGGAGTGCTCGTCTCTGGTGGAGCGTCAGGT
GCCCACCTGAACCCGTCTATTACCGTTGCCTTGGCAACCATCGGAAAATGCCAGTGGAGAAAAGTGCCAC
ATTACCTGGTAGCCCAGTACTTAGGTGCCTTCCTTGGAGCTGCCGTGCTCTTCTTGACATACAAGGGTGC
GTTCGACAACTATGACGGTGGTTTTCGTGCGACTACCGGTGTGAACGGAACGGCGGATGTGTTCGCTTCA
TATCCCAGAGACTTCGTTGGCACTGGGAACTGCTTTTTGGACCAGGTCGTCGGGACTGGTCTCTTTGTGA
TGTGCATCGTGGCTATCACAGACAACCACAACATGGCAGTGCCTCAAGGTCTGCAACCTCTGTTGATCGG
CCTTTCTTTGGCAACGACTGCTCTCTGCTTCGGCTACAACTGTGGTGCTCCCCTCAACCCAGCCCGAGAT
TTGGGACCACGTATCTTCACTGCCATGGCTGGGTGGGGAACAGAGGTCTTCAGCTTCCGAGACTACAACT
GGTTCTGGGTGCCGGTAGTGGCGCCCCACATCGGAGCCATCGTTGGAGCATGGCTGTACAGACTCCTGGT
TGGCCTCCACTGGCCTCAAGACTCGTACGACATGGAACAGAGGAACAGGGCCAAGGATGGTGGGTATTCC
CTCGAATGA 
 
>OmAQP15 
ATGATTCTGGATAAAGTGAAGATTAAGAGCCTGGCTCTGCGGGAGACGTTCGCCGAACTTCTGGGCACTT
ACGTGCTTGTGCTGTTCGGTACCGGAGTCCTGGCAGCCCTGAAGTTCGACAGAGCTGGAAACATTGGCTA
CGCCGCCGGTTTCTGGGGTTGGGGTTTGGCTCTTGGAATGGGAGTGCTCGTCTCTGGTGGAGCGTCAGGT
GCCCACCTGAACCCGTCTATTACCGTTGCCTTGGCAACCATCGGAAAATGCCAGTGGAGAAAAGTGCCAC
ATTACCTGGTAGCCCAGTACTTAGGTGCCTTCCTTGGAGCTGCCGTGCTCTTCTTGACATACAAGGGTGC
GTTCGACAACTATGACGGTGGTTTTCGTGCGACTACCGGTGTGAACGGAACGGCGGATGTGTTCGCTTCA
TATCCCAGAGACTTCGTTGGCACTGGGAACTGCTTTTTGGACCAGGTCGTCGGGACTGGTCTCTTTGTGA
TGTGCATCGTGGCTATCACAGACAACCACAACATGGCAGTGCCTCAAGGTCTGCAACCTCTGTTGATCGG



CCTTTCTTTGGCAACGACTGCTCTCTGCTTCGGCTACAACTGTGGTGCTCCCCTCAACCCAGCCCGAGAT
TTGGGACCACGTATCTTCACTGCCATGGCTGGGTGGGGAACAGAGGTCTTCAGCTTCCGAGACTACAACT
GGTTCTGGGTGCCGGTAGTGGCGCCCCACATCGGAGCCATCGTTGGAACATGGCTGTACAGACTCCTGGT
TGGCCTCCACTGGCCTCAAGACTCGTACGACATGGAACAGAGGAACAGGGCCAAGGATGAATACATGCCA
ATCGGAGGTTACGATGCTGCGCCAAAGGAACAACAATCAGCCTCATCTCCGAACGAAAAACAGTCGAAGG
TCTAG 
 

b 
 
>OmAQP90 
MKVYIRSLLLRELINEFIGTMLLILIGDSIMAIIIAGRQEENGHVIGPLGWGTAIFCAVFVAGGVSAHIN
PAVTLAFASVKEFPLKKVPLFWLAQYLGAFVGAVLVYVIYRDAINMFDGGVRSVVGPTGTASIFSTYPRE
GVSTLTCFFDQVISTAVLTLTVAAIVDERNFAVPKALVPLMLGMLIVAEIFAFSYNCMAALNPARDIGPR
VFTAVAGWGSEVFSFRNYQWVWVPIFGPHIGAIVGVWIYKLCIGDHWPIETTPALKQVLSSSNDKSGPAA
EPKETTNI 
 
>Om20812(MBZ3958194) 
MKIQSTFVRELINEFLGTFTLIVFGDSVMAIITAGRQEHNAGIIGPVGWGTAIFCAVTVSGGVSAHLNPA
VTLALASVKKFPIKKVPLFFVAQYTGAFFAAAVVFAIYRDAIDAVDSGVRSVLGPTGTAPIFATYPREGI
STLTCFIDQVVATGCLVLTAEAITDPRNFGGLPKPFYPLALGLMISAEIFAFSYNCMAPLNPARDLGPRV
FTAIAGWGMEVFSVRDYVWMFVPIFAPHVGGVLGAWTYKVCVEDNWPEEEPTVILPVSTSKNSELGPTWL 
 
>Om22982(MBZ3960076) 
MKIQSTFVRELINEFLGTFTLIVFGDSVMAIIIAGRQEHNAGIIGPVGWGTAIFCAVTVSGGVSAHLNPA
VTLALASVKKFPIKKVPLFFVAQYTGAFFAAAVVFAIYRDAIDAVDSGVRSVLGPTGTAPIFATYPREGI
STLTCFIDQVVTTGCLVLTAEAITDPRNFGGLPKPFYPLALGLMISAEIFAFSYNCMAPLNPARDLGPRV
FTAIAGWGMEVFSVRDYVWMFVPIFAPHVGGVLGAWTYKVCVEDNWPEEEPTVILPVSTSKNSELGTTAS
AEMNILFSCDSCV 
 
>OmAQP91(A0A1Z5L1C7) 
MGRVRQFRSIFGIDELSATSTLWKSMIAEYIGTAMLVFIACGTCTNWGRGGEPSIAQIALSFAFIVATMA
QALGHVSGAHINPAVTMGMLCVGHISILRAFFYICSQLIGGITGAAVLRAVTPEERQGLLGGTALSEGVT
PFQGVVVELVITFILVLTVFAVCDQNRLDVLGSPPLAIGLAVGAGHLMVIGYTGASMNTARTFGPAVISG
AFDDHWVYWLGPIGGGILAGFVYQYVLSAPPISFEALDKAQLACLARFHNKEAVEDRTTAI 
 
>OmAQP97(A0A1Z5L6U6) 
MANPPFPFMKRFVIKSPVLREFLAEFFGTFILYIFGGASFAHYIFSGQKDVLAVTFCWGMGVMLGIQTGA
GVSGGHVNPVVTTPFASVGRLPWKKVPHYLLGQHLGAFLASAILYFNYIDALDHYDGGERQIFGDRGTGI
LLTTFPNEHVHLSICIFDTIICSGLLMFTIMVIIDNKNANTTSGMHAFLIGIMVMALCWAFGTNCMAAVN
PARDFPPRVLASIVGYGPEVFTYRHFWWIPMFIPHVGGLIGTWLYVLAIEMHIVPERVRDDRTEREMTNL
LPLPPRTEKTGV 
 
>OmAQP23(A0A1Z5L547) 
MILDKVKIKSLALRETFAELLGTFVLVLFGTGVLAALKFDRAGNIGYAAGFWGWGLALGMGVLVSGGASG
AHLNPSITVALATIGKCQWRKVPHYLVAQYLGAFLGAAVLFLTYKGAFDNYDGGFRATTGVNGTADVFAS
YPRDFVGTGNCFLDQVVGTGLFVMCIVAITDNHNMAVPQGLQPLLIGLSLATTALCFGYNCGAPLNPARD
LGPRIFTAMAGWGTEVFSFRDYNWFWVPVVAPHIGAIVGAWLYRLLVGLHWPQDSYDMEQRNRAKDGGYS
LE 
 
>OmAQP15(A0A1Z5KVQ3) 
MILDKVKIKSLALRETFAELLGTYVLVLFGTGVLAALKFDRAGNIGYAAGFWGWGLALGMGVLVSGGASG
AHLNPSITVALATIGKCQWRKVPHYLVAQYLGAFLGAAVLFLTYKGAFDNYDGGFRATTGVNGTADVFAS
YPRDFVGTGNCFLDQVVGTGLFVMCIVAITDNHNMAVPQGLQPLLIGLSLATTALCFGYNCGAPLNPARD



LGPRIFTAMAGWGTEVFSFRDYNWFWVPVVAPHIGAIVGTWLYRLLVGLHWPQDSYDMEQRNRAKDEYMP
IGGYDAAPKEQQSASSPNEKQSKV 
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