
H. armiger
M. fuliginosus
M. leucogaster
M. ricketti
R. ferrumequinum
C. sphinx
P. vampyrus
R. leschenaultii

ELRKRAFISQASATMHLPATIGDYTDFYSSRQ
ELRNRAFVSQASATMHLPAAIGDYTDFYSSRQ
DLRKRALVPQAIATMHLPAVIGDYTDFYSSRQ
ELRKRALVPQVLATMHLPAVIGDYTDFYSSRQ
ELRKRAFVSQVSATMHLPATIGDYTDFYSSRQ
ELRKRAFVSQVSATMHLPATIGDYTDFYSSRH
ELQKRAFVSQVSATMHLPATIGDYTDFYSSRH
ELRKRAFVSQASATMHLPATIGDYTDFYSSRH

HATNVGIMFRGKENALMPNWLHLPAGYHGRASS
HATNVGIMFRGKENSLMPNWLHLPVGYHGRASS
HATNVGIMFRGKDNALMPNWLHLPVGYHGRSSS
HAENVGIMFRGKDNALMPNWLHLPVGYHGRASS
HATNVGIMFRGEDNALMPNWLHLPVGYHGRASS
HATNVGVMFRGKENALAPNWLYLPVGYHGRASS
HATNVGVMFRSKENALAPNWLHLPVGYHGRASS
HATNVGVMFRGKENALPPNWLHLPVGYHGRASS

VVVSGTPIRRPMGQMRPDDSKPPMFGASKLLDVEL
IVVSGTPIRRPMGQMRPDDSKPPVYGACKLLDIEL
IVVSGTPIRRPMGQMRLDDSKPPIFGSSKLLDIEL
IVVSGTPIRRPMGQMRPDDSKPPVYGPSKLLDIEL
IVVSGTPIRRPMGQMRPDDSKPPVYGACKLLDIEL
VVVSGTPIRRPLGQMRSDDSKPPVYGACKLLDLEL
VVVSGTPIRRPMGQMRPDDSKPPVYGACKLLDMEL
VVVSGTPIRRPMGQMRPDDSKPPVYGACKLLDMEL

VMAFFVGPGNKFGEPIPISKAPEHIFGMVLM
EMAFFVGPGNKLGEPIPISKAHEHIFGMVLM
EMAFFVGPGNRLGEPIPISRAHEHIFGMVLM
EMAFFVGPGNRLGEPIPISKAHEHIFGMVLM
EMAFFVGPGNKFGEPIPISKAPEHIFGMVLM
EMACFVGPGNRFGEQIPISRAHEHIFGMVLM
EMACFVGPGNRFGEPIPISRAHEHIFGMVLM
EMACFVGPGNRFGEPIPISRAHEHIFGMVLM

NDWSARDTQKWEYVPLGPFLGKSFGTTISPWVV
NDWSARDIQKWEYVPLGPFLGKSFGTTISPWVV
NDWSARDIQRWEYVPLGPFLGKSFGTTISPWVV
NDWSARDIQRWEYVPLGPFLGKSFATTISPWVV
NDWSARDIQKWEYVPLGPFLGKSFGTTISPWVV
NDWSARDIQKWEYVPLGPFLGKSFGTTISPWVV
NDWSARDIQKWEYVPLGPFLGKSFGTTISPWVV
NDWSARDIQKWEYVPLGPFLGKSFGTTISPWVV

PMDALMPFVVPNPEQDPKPLPYLRHDQPYTFDINLF
PMDALMPFVMPNPEQDPKPLPYLRHDQPYTFDSNLF
PMDALMPFVVPNPEQDPKPLPYLCHDQPYTFDIKLS
PMEALMPFVVPNPEQDPKPLPYLCHDQPYTFDIKLS
PMDALMPFVVPNPDQDPRPLPYLRHDQPYTFDINLS
PMDALMPFVVPNPEQDPQPLPYLRHDQPYTFDIHLS
PMDALMPFVVPNPEQDPQPLPYLRHDQPYTFDIHLS
PMDALMPFVVPNPEQDPQPLPYLRHDQPYTFDIHLS

VALKGEGMSQPATICRSNFKHMYWTMLQQL
VALKGEGMSQAATICKSNFKYMYWTMLQQL
VAVKGEGMIQAIPICKSNFKYMYWTMLQQL
VALRGEGMSQGVPICKSNFKYMYWTMLQQL
VALKGEGMSQAATICRSNFKHMYWTMLQQL
VALKGEGMSRAATICRSNFKHMYWTMLQQL
VALKGEGMSQAVTICKSNFK----------
VALKGEGMSQAATICRSNFKHMYWTVLQQL

EPESFGSLL

THHSVNGCNLRPGDLLASGTISGPEPESFGSML
THHSVNGCNLQPGDLLASGTISGPEPESFGSML
THHSVNGCNLRPGDLLASGTISGPEPESFGSML
AHHSVNGCNLRPGDLLASGTISGPEPESFGSML
THHSVNGCNQRPGDLLASGTISGPEPESFGSML
THHSVNGCNLRPEDLLGSGTISGPEPDSFGSLL
------------------------
THHSVNGCNLRPGDLLGSGTISGPEPESFGSLL

ELSWRGTKAIDLGSGQSRKFLLDGDEVIITGHCQ---
ELSWRGTQAIELGNGQTRKFLLDGDEVVITGHCQ---
ELSWRGTRPIELGYGQTRRFLQDGDEVIITGHCQ---
ELSWRGTKPIELGSGQTRRFLQDGDEVIITGHCQ---
ELSWRGTKAIELGNGQTRKFLLDGDEVIITGHCQ---
ELSWRGTKAIELGNGQTRKFLLDGDEVIITGHCQ---
ELSWRGTKAIELGNGQTRKFLLDGDEVVITGHCQ---
ELSWRGTRAVELGNGQTRKFLLDGDEVIITGHCQ---

YRVGFGQCAGKVLPALSPA
YRIGFGQCAGKVLPALLPS

-------------------
-------------------
-------------------
-------------------
-------------------
-------------------
YRVGFGQCAGRVLPALSAA
-------------------

---------------------------------
---------------------------------
---------------------------------
---------------------------------
---------------------------------
---------------------------------
MSFVPVAEDSDFPVHNLPYGVFSTTGNPRPRIG
---------------------------------

----DQILDLSIIKHLFTGPVLSKHQDVFDQPT
----DQILDLSVIKHLFTGPVLSKHQDVFDQPT
----DQILDLSVIKHLFTGPVLSKHQDVFVQPT
----DQILDLSIIKHLFTGPVLSKHQDVFVQPT
----DQILDLSVIKHLFTGPVLSKHQDVFDQPT
----DQILDLSVIKHLFTGPVLSKHQDVFDQPT
VAIGDQILDLSVVKHLFTGPVLSKHQDVFDQPT
----DQILDLSVIKHLFTGLVLSKHQDVFSQPT

Mus musculus MSFIPVAEDSDFPIQNLPYGVFSTQSNPKPRIGVAIGDQILDLSVIKHLFTGPALSKHQHVFDETTLNNFMGLGQAAWKEARASLQNLLSASQARLRDDK
Homo sapiens MSFIPVAEDSDFPIHNLPYGVFSTRGDPRPRIGVAIGDQILDLSIIKHLFTGPVLSKHQDVFNQPTLNSFMGLGQAAWKEARVFLQNLLSVSQARLRDDT

LNSFMGLGQAAWKEARAFLQNLLSASQARLRDDT
LNSFMGLGQAAWKEARAFLQNLLSASHARLRDDT
LNNFMGLGQDAWKEARAFLQDLLSAGQARLRDDA
LNNFMGLGQAAWKEARAFLQNLLSAGQARLRDDA
LNSFMGLGQAAWKEARAFLQNLLSASQARLRDDT
LNSFMGLGQAAWKEARAFLQTLLSASQARLRDDG
LNSFMGLGQAAWKEARSFLQNLLSASQARLRDDR
LNSFMGLGQAAWKEARAFLQNLLSASQARLRDDR

10 20 30 40 50 60 70 80 90 100

110 120 130 140 150 160 170 180 190 200

210 220 230 240 250 260 270 280 290 300

310 320 330 340 350 360 370 380 390 400

410

ELRQRAFTSQASATMHLPATIGDYTDFYSSRQHATNVGIMFRGKENALLPNWLHLPVGYHGRASSIVVSGTPIRRPMGQMRPDNSKPPVYGACRLLDMELMus musculus
ELRKCAFISQASATMHLPATIGDYTDFYSSRQHATNVGIMFRDKENALMPNWLHLPVGYHGRASSVVVSGTPIRRPMGQMKPDDSKPPVYGACKLLDMELHomo sapiens

H. armiger
M. fuliginosus
M. leucogaster
M. ricketti
R. ferrumequinum
C. sphinx
P. vampyrus
R. leschenaultii

EMAFFVGPGNRFGEPIPISKAHEHIFGMVLMNDWSARDIQQWEYVPLGPFLGKSFGTTISPWVVPMDALMPFVVPNPKQDPKPLPYLCHSQPYTFDINLSMus musculus
EMAFFVGPGNRLGEPIPISKAHEHIFGMVLMNDWSARDIQKWEYVPLGPFLGKSFGTTVSPWVVPMDALMPFAVPNPKQDPRPLPYLCHDEPYTFDINLSHomo sapiens

H. armiger
M. fuliginosus
M. leucogaster
M. ricketti
R. ferrumequinum
C. sphinx
P. vampyrus
R. leschenaultii

VSLKGEGMSQAATICRSNFKHMYWTMLQQLTHHSVNGCNLRPGDLLASGTISGSDPESFGSMLELSWKGTKAIDVEQGQTRTFLLDGDEVIITGHCQGDGMus musculus
VNLKGEGMSQAATICKSNFKYMYWTMLQQLTHHSVNGCNLRPGDLLASGTISGPEPENFGSMLELSWKGTKPIDLGNGQTRKFLLDGDEVIITGYCQGDGHomo sapiens

H. armiger
M. fuliginosus
M. leucogaster
M. ricketti
R. ferrumequinum
C. sphinx
P. vampyrus
R. leschenaultii

Mus musculus
Homo sapiens

H. armiger
M. fuliginosus
M. leucogaster
M. ricketti
R. ferrumequinum
C. sphinx
P. vampyrus
R. leschenaultii

H

N

H

N

H

N

H

N

H

N

B.  FAH

MAELKYISGFGNECSSEDPRCPGSLPEGQNNPQ
---------------------------------
---------------------------------
---------------------------------
MATLQYISGFGNECASEDPRCPGALPEGQNNPQ
---------------------------------
---------------------------------
---------------------------------
---------------------------------
---------------------------------
MTELHYISGFGNECASEDPRCPSALPEGQNNPQ
---------------------------------

VCPYNLYAEQLSGSAFTCPRSTNKRSWLYRILP
---------QLSGSAFTCPRSTNKRSWLYRILP
---------QLSGSAFTCPRSTNKRSWLYRILP
---------QLSGSAFTCPRSTNKRSWLYRILP
VCPYNLYAEQLSGSAFTCPRSTNKRSWLYRILP
---------QLSGSAFTCPRSTNKRSWLYRILP
---------QLSGSAFTCPRSTNKRSWLYRILP
---------QLSGSAFTCPRSTNKRSWLYRILP
---------QLSGSAFTCPRSTNKRSWLFRILP
---------QLSGSAFTCPRSTNKRSWLYRILP
VCPYNLYAEQLSGSAFTCPRSTNKR--------
---------QLSGSAFTCPRSTNKRSWLYRILP

L-WKPF

SVSHKPFESIDEGQVTHNWDEVDPDPNQLRWKPF
SVSHKPFGSTDQGHVTNNWDEVDPDPNQLRWKPF
SVSHKPFESIDEGHVTHNWDEVDPDPNQLRWKPF
SVSHKPFESTDQGHVTHNWDEVDPDPNQLRWKPF
SVSHKPFESTDQGHVTNNWDEVDPDPNQLRWKPF
SVSHKPFESTDQGHVTNNWDEVDPDPNQLRWKPF
SVSHKPFESTEQGHVTNNWDEVDPDPNQLRWKPF
SVSHKPFESIDQGHVTRNWDEVDPDPNQLRWKPF
SVSHKPFESFDQGHVTHNWDEVDPDPNQLRWKPF
SVSHKPFTSIDQGHVTHNWDEVDPDPNQLRWKPF
-----------------------------
SVSHKPFESIDQGHVTHNWDEVEPDPNQLRWKPF

Homo sapiens
B. beijingensis
H. armiger
M. fuliginosus
M. lucifugus
M. ricketti
P. abramus
R. ferrumequinum
R. pearsoni
C. sphinx
P. vampyrus
R. leschenaultii

EIPKASQKKVDFVSGLHTLCGAGDIKSNNGLA
EIPKASQKKVDFVSGLHTLCGAGDIRSNNGLA
EIPKASQKKVDFVNGLHTLCGAGDIRSNNGLA
EIPKASQKKVDFVSGLHTLCGAGDIKSNNGLA
EIPKASQKKVDFVSGLHTLCGAGDIRSNNGLA
EIPKASQKKVDFVSGLHTLCGAGDIRSNNGLA
EIPKASLKKVDFVSGLHTLCGAGDIRSNNGLA
EIPKASQKKTDFVSGLHTLCGAGDIRSNNGLA
EIPKASQKKTDFVSGLHTLCGAGDIRSNNGLA
EIPKVSQKKVDFVSGLHTLCGAGDIRSNNGLA
EIPKVSQK-MDFVSGLHTLCGAGDIRSNNGLA
EIPKVSQKKVDFVSGLHTLCGAGDIRSNNGLA

IHIFLCNTSMENRCFYNSDGDFLIVPQKGNLLI
VHIFLCNTSMGDRCFYNSDGDFLIVPQKGKLLI
IHIFLCNTSMGDRCFYNSDGDFLIVPQKGKLLI
IHIFLCNTSMGDRCFYNSDGDFLIVPQKGKLLI
VHIFLCNTSMGDRCFYNSDGDFLIVPQKGKLLI
VHIFLCNTSMGDRCFYNSDGDFLIVPQKGKLLI
VHIFLCNTSMGDRCFYNSDGDFLIVPQKGKLLI
IHIFLCNTSMVNRCFYNSDGDFLIVPQKGKLLI
IHIFLCNTSMVNRCFYNSDGDFLIVPQKGKLLI
IHIFLCNTSMEDRCFYNSDGDFLIVPQKGKLLI
IHIFLCNTSMEDRCFYNSDGDFLIVPQKGKLLI
IHIFLCNTSMEDKCFYNSDGDFLIVPQKGKLLI

YTEFGKMLVQPNEICVIQRGMRFSIDVFEETRGYI
YTEFGKMIVQPNEICVIQRGMRFSVDVFEETRGYI
YTEFGKMLLQPNEICVIQRGMRFSIDVFEETRGYI
YTEFGKMLVQPNEICVIQRGMRFSVDVFEETRGYI
YTEFGKMIVQPNEICVIQRGMRFSVDVFEETRGYI
YTEFGKMIVQPNEICVIQRGMRFSVDVFEETRGYI
YTEFGKMMVQPNEICVIQRGMRFSIDVFEETRGYI
YTEFGKMLVQPNEICVIQRGMRFSIDVFEETRGYI
YTEFGKMLVQPNEICVIQRGMRFSIDVFEETRGYV
YTEFGKMLVQPNEICIIQRGMRFSINVFEETRGYI
YTEFGKMLVQPKEICVIQRGMRFSIDVFEETRGYI
YTEFGKMLVQPNEICVIQRGMRFSIDVFEETRGYI

LEVYGVHFELPDLGPIGANGLANPRDFLIPI
LEVYGVHFELPDLGPIGANGLANPRDFLIPV
LEVYGVHFELPDLGPIGANGLANPRDFLIPV
LEVYGVHFELPDLGPIGANGLANPRDFLIPV
LEVYGVHFELPDLGPIGANGLANPRDFLIPV
LEVYGVHFELPDLGPIGANGLANPRDFLIPV
LEVYGVHFELPDLGPIGANGLANPRDFLMPV
LEVYGVHFELPDLGPIGANGLANPRDFLIPV
LEVYGVHFELPDLGPIGANGLANPRDFLIPV
LEVYGVHFELPDLGPIGANGLANPRDFLIPV
LEVYGVHFELPDLGPIGANGLANPRDFLIPV
LEVYGVHFELPDLGPIGANGLANPRDFLIPV

AWYEDRQVPGGYTVINKYQGKLFAAKQDVSPFN
AWYEDRQVPGGYTVINKYQGKLFAAKQNVSPFN
AWYEDRRVPGGYTVINKYQGKLFAAKQDTSPFN
AWYEDRQVPGGYTVINKYQGKLFAAKQNVSPFN
AWYEDRQVPGGYTVINKYQGKLFAAKQNVSPFN
AWYEDRQVPGGYTVINKYQGKLFAAKQNVSPFN
AWYEDRQVPGGYTVIDKYQGKLFAAKQNVSPFN
AWYEDRQVPGGYTVINKYQGKLFAAKQDTSPFN
AWYEDRQVPGGYTVINKYQGKLFAAKQDTSPFN
AWYEDRQVPGGYTVINKYQGKLFAAKQNVSPFN
AWYEDRQVPGGYTVINKYQGKLFAAKQNVSPFN
AWYEDRQVPGGYTVINKYQGKLFAAKQNVSPFN

VVAWHGNYTPYKYNLKNFMVINSVAFDHADPSIFTV
VVAWHGNYTPYKYNLENFMVINAVAYDHADPSIFTV
VVAWHGNYTPYKYNLENFMVINAVAFDHADPSIFTV
VVAWHGNYTPYKYNLENFMVINAVAFDHADPSIFTV
VVAWHGNYTPYKYNLENFMVINAVAYDHADPSIFTV
VVAWHGNYTPYKYNLENFMVINAVAYDHADPSIFTV
VVAWHGNYTPYKYNLENFMVINAVAYDHADPSIFTV
VVAWHGNYTPYKYNLENFMVINAVAFDHADPSIFTV
VVAWHGNYTPYKYNLENFMVINAVAFDHADPSIFTV
VVAWHGNYTPYKYNLENFMVINTVAFDHADPSIFTV
VVAWHGNYTPYKYNLENFMVINAVAFDHADPSIFTV
VVAWYGNYTPYKYNLENFMVINTVAFDHADPSIFTV

LTAKSVRPGVAIADFVIFPPRWGVADKTFR
LTAKSLRPGVAIADFVIFPPRWGVADKTFR
LTAKSLRPGVAIADFVIFPPRWGVADKTFR
LTAKSLRPGVAIADFVIFPPRWGVADKTFR
LTAKSLRPGVAIADFVIFPPRWGVADKTFR
LTAKSLRPGVAIADFVIFPPRWGVADKTFR
LTAKSLRPGVAIADFVIFPPRWGVADKTFR
LTAKSLRPGVAIADFVIFPPRWGVADKTFR
LTAKSLRPGVAIADFVIFPPRWGVADKTFR
LTAKSLRPGVAIADFVIFPPRWGVADKTFR
LTAKSLRPGVAIADFVIFPPRWGVADKTFR
LTAKSLRPGVAIADFVIFPPRWGVADKTFR

LHSTMTPHGPDADCFEKASKVKLAPERIADGTMAFMF
LHSTMTPHGPDAECFEKASKAKLVPERIADGTMAFMF
LHSTMTPHGPDADCFDKASKAKLVPERIADGTMAFMF
LHSAMTPHGPDANCFEKASKANLVPERIADGTMAFMF
LHSIMTPHGPDAECFEKASKAKLVPERIADGTMAFMF
LHSTMTPHGPDAECFEKASKAKLVPERIADGTMAFMF
LHSTMTPHGPDAECFEKASKAKLVPERVADGTMAFMF
LHSTMTPHGPDADCFEKASKAKLEPERIADGTMAFMF
LHSAMTPHGPDADCFEKASKAKLEPERIADGTMAFMF
LHSAMTPHGPDADCFEKASKAKLAPERIADGTMAFMF
LHSAMTPHGPDADCFEKASKAKLAPERTADGTMAFMF
LHSAMTPHGPDADCFEKASKAKLAPERIADGTMAFMF

PPYYHRNCMSEFMGLIRGHYEAKQGGFLPGGGS
PPYYHRNCMSEFMGLIKGHYEAKEGGFLPGGGS
PPYYHRNCMSEFMGLIKGHYEAKEGGFLPGGGS
PPYYHRNCMSEFMGLIKGHYEAKEGGFLPGGGS
PPYYHRNCMSEFMGLIKGHYEAKEGGFLPGGGS
PPYYHRNCMSEFMGLIKGHYEAKEGGFLPGGGS
PPYYHRNCMSEFMGLIKGHYEAKEGGFLPGGGS
PPYYHRNCMSEFMGLIKGHYEAKQGGFLPGGGS
PPYYHRNCMSEFMGLIKGHYEAKQGGFLPGGGS
PPYYHRNCMSEFMGLISGHYEAKRGGFLPGGGS
PPYYHRNCMSEFMGLIEGHYEAKQSGFLPGGGS
PPYYHRNCMSEFMGLIKGHYEAKSGGFLPGGGS

ESSLSLAVTKWGLKASRCLDENYHKCWEP
ESSLSMAVTKWGLKTSHCLDDNYYKCWEP
ESSLSMAVTKWGLKTSNSLDENYYKCWEP
ESSLSMAVTKWGLKTSNCLDDNYYKCWEP
ESSLSMAVTKWGLKTSHCLDDNYYKCWEP
ESSLSMAVTKWGLKTSHCLDDNYYKCWEP
ESSLSMAVTKWGLKTSHCLDDNYYKCWEP
ESSLSMAVTKWGLKTSNSLDENYYKCWEP
ESSLSMAVTKWGLKTSNSLDENYYKCWEP
ESSLSMAVTKWGLKTSNCLDENYYKCWEP
ESSLSMAVTKWGLKTSNCLDENYYKCWMP
ESSLNMAVTKWGLKTSNCLDENYYKCWEP

LKSHFTPNSRNPAEPN
LKSHFTSNSR------
LKSHFTSNSR------
LKSHFTSNSR------
LKSHFTPNSRSPAGPK
LKSHFTSNSR------
LKSHFTSNSR------
LKSHFTSNSR------
LKSHFTSNSR------
LKSHFTSNSR------
LKSHFTSNSRNPAGLN
LKSHFTSNSR------

10 20 30 40 50 60 70 80 90 100

Homo sapiens
B. beijingensis
H. armiger
M. fuliginosus
M. lucifugus
M. ricketti
P. abramus
R. ferrumequinum
R. pearsoni
C. sphinx
P. vampyrus
R. leschenaultii

110 120 130 140 150 160 170 180 190 200

Homo sapiens
B. beijingensis
H. armiger
M. fuliginosus
M. lucifugus
M. ricketti
P. abramus
R. ferrumequinum
R. pearsoni
C. sphinx
P. vampyrus
R. leschenaultii

210 220 230 240 250 260 270 280 290 300

Homo sapiens
B. beijingensis
H. armiger
M. fuliginosus
M. lucifugus
M. ricketti
P. abramus
R. ferrumequinum
R. pearsoni
C. sphinx
P. vampyrus
R. leschenaultii

Homo sapiens
B. beijingensis
H. armiger
M. fuliginosus
M. lucifugus
M. ricketti
P. abramus
R. ferrumequinum
R. pearsoni
C. sphinx
P. vampyrus
R. leschenaultii

410 420 430 440
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N

H

N

H

N

H

N

H

N

A. HGD

310 320 330 340 350 360 370 380 390 400


