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>Mhc1zaa3927 (GenBank KC607829) 
MAVFAVLFSAVMLLAIVPAWTEKHSLYYIYTALSRPVNLPGIHEFTAMGLLDDRQIDYYNSQEQKKIPKQPWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMERMRHNKSDVHVLQWRHGCEIESQDNNVRFSKGIDEYSYDGENFLSFDDADSQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDEELKQGSAPKVHVFAKRYVNGKAKLKLTCLATGFYPKDVYLTIRKYR
TALSDSEVESSGVRPNHDGTFQLRKSTYILEEEKAEYDCYVAHRTLNAPVVTTWDGKCSDCSKESAIGLIVGAIIGAVVVAAI
VVVAFILKKNNKFCFRTTQEPSEENGRVLMKDPVFKEENGAGKDPSVVPLTNGNH- 

>Mhc1zaa3928 (GenBank KC607830) 
MAVFAVLFSAVMLLAIVPAWTEKHSLYYIYTALSRPVNLPGIHEFTAMGLLDDRQIDYYNSQEQKKIPKQPWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMERMRHNKSDVHVLQWRHGCEIESQDNNVWFSKGIDEYSYDGENFLSFDDADSQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDEELKQGSAPKVHVFAKRYVNGKAKLKLTCLATGFYPKDVYLTIRKYR
TALSDSEVESSGVRPNHDGTFQLRKSTYILEEEKAEYDCYVAHRTLNAPVVTTWDGKCSDCSKESAIGLIVGAIIGAVVVAAI
VVVAFILKKNNKFCFRTTQEPSEENGRVLMKDPVFKEENGAGKDPSVVPLTNGNH- 

>Mhc1zba3651 (GenBank KC607831) 
MGSFAVLFSAVMLVAVVPAWTEKHSLYYIYTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSEQQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMERMRHNKSDVHVLQWRHGCEIESQGNDVRFSRGIDEYSYDGRNFLSFDDAESQWVAPVEEAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDKELREGSSPEVHVFAKRIINGKIKLKLTCLATGFYPKDVILNIRKYR
ITLPDNEVESTGVRPNEDGTFQLRKSINIYEDEKAEYDCYVSHTTLKEPIIKKWDGECLDGPESGSPIGIIAGAIIVVLVVLA
AIGGAVYFLRKRSGNNNVKPSSVPTISGNKDEKCSMLPGSDDSGQGSSDGSSKSSPTNSQEKMDIV- 

>Mhc1zba3652 (GenBank KC607832) 
MGSFAVLFSAVMLVAVVPAWTEKHSLYYIYTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSEQQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMERMRNNKSDVHVLQWRHGCEIESQGNDVRFSRGIDEYSYDGRNFLSFDDAESQWVAPVEEAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDKELREGSSPEVHVFAKRIINGKIKLKLTCLATGFYPKDVILNIRKYR
ITLPDNEVESTGVRPNEDGTFQLRKSINIYEDEKAEYDCYVSHTTLKEPIIKKWDGECLDGPESGSPIGIIAGAIIVVLVVLA
AIGGAVYFLRKRSGNNNVKPSSVPTISGNKDEKCSMLPGSDDSGQGSSDGSSKSSPTNSQEKMDIV- 

>Mhc1zba3656 (GenBank KC607833) 
MGSFAVLFSAVMLVAVVPAWTEKHSLYYIYTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSEQQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMERMRHNKSDVHVLQWRHGCEIESQGNDVRFSRGIDEYSYDGRNFLSFDDAESQWVAPVEEAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDKELREGSSPEVHVFAKRIINGKIKLKLTCLATGFYPKDVILNIRKYR
ITLPDNEVESTGVRPNEDGTFQLRKSINIYEVEKAEYDCYVSHTTLKEPIIKKWDGECLDGPESGSPIGIIAGAIIVVLVVLA
AIGGAVYFLRKRSGNNNVKPSSVPTISGNKDEKCSMLPGSDDSGQGSSDGSSKSSPTNSQEKMDIV- 

>Mhc1zba3662 (GenBank KC607834) 
MGSFAVLFSAVMLLAVVPAWTEKHSLYYIYTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMERMRHNKSDVHVLQWRHGCEIDSQGDDVRFSRGIDEYSYDGRNFLSFDDAESQWVAPVEEAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDKELREGSSPEVHVFAKRIINGKIKLKLTCLATGFYPKDVILNIRKYR
ITLPDNEVESTGVRPNEDGTFQLRKSINIYEDEKAEYDCYVSHTTLKEPIIKKWDGECLDGPESGSPIGIIAGAIIVVLVVLA
AIGGAVYFLRKRSGNNNVKPSSVPTISGNKDEKCSMLPGSDDSGQGSSDGSSKSSPTNSQEKMDIV- 
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>Mhc1zca3774 (GenBank KC607835) 
MAVLAVLFSAVMLLSVVSVRTEKHSLYYIYTALSRPVDQSGIYQFTAMGLLDDRQIDYYNNIDQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMDRMRHNNSDLHVLQWRHGCEIEIQGNEHRFSKGIDEYSYDGRNFLSFDDAESQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELRDGSPPDVYVFARRIISGKIKLKLTCMATGFYPKDMILTIRKYR
TTLPDNDLDSSGVRPNQDGTFQLRKSTNIYEDEKAEYDCYVNHRTLKEPIIVRWNGEYLSEPPIAIIAAIIGVLILLVAIGVT
VWILKKKNIIGNKDEKRSMPNGSANYGRGSSA- 

>Mhc1zca3919 (GenBank KC607836) 
MAVLAVLFSAVMLLSVVSVRTEKHSLYYIYTALSRPVDQSGIYQFTAMGLLDDRQIDYYNNIDQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMDRMRHNNSDLHVLQWRHGCEIEIQGNEHRFSKGIDEYSYDGRNFLSFDDAESQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELRDGYGEYLSEPPIAIIAAIIGVLILLVAIGVTVWILKKKNIIGN
KDEKRSMPNGSANYGRGSSA- 

>Mhc1zca3777 (GenBank KC607837) 
MAVLAVLFSAVMLLSVVSVRTEKHSLYYIYTALSRPVDQSGIYQFTAMGLLDDRQIDYYNNIDQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMDRMRHNNSDLHVLQWRHGCEIEIQGNEHRFSKGIDEYSYDGRNFLSFDDAESQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELRDGSPPDVYVFARRIISGKIKLKLTCMATGFYPKDMILTIRKYR
TTLPDNDLDSSGVRPNQDGTFQLRKSTNIYEDEKVEYDCYVNHRTLKEPIIVRWNGEYLSEPPIAIIAAIIGVLILLVAIGVT
VWILKKKNIIGNKDEKRSMPNGSANYGRGSSA- 

>Mhc1zca3790 (GenBank KC607838) 
MAVLAVLFSAVMLLFVVPAWTEKHSLYYIYTALSRPVDQSGIYQFTAMGLLDDRKIDYYNNIDQKRIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMDRMRHNNSDLHVLQWRHGCEIESQGNEHRFSKGIDEYSYDGENFLAFDDAESQWVAPVEEAL
PTKRKWDNVPILNQYTKAYLEKECVDWLNKFREYGDQELREGSPPDVHVFARRIISGKIKLKLTCMATGFYPKDMILTIRKYR
MALPDNNLESSGVRPNQDGTFQLRKNTYIDEDEKAEYDCYVDHRTLKEPIIVRWYGEYLSEPPIAILAAIIGVLILLVAIGVT
VWILKKKNIIGNKDEKRSMPNGSANYGIGSGA- 

>Mhc1zca3788 (GenBank KC607839) 
MAVLAVLFSAVMLLFVVPAWTEKHSLYYIYTALSRPVDQSGIYQFTAMGLLDDRKIDYYNNIDQKRIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMDRMRHNNSDLHVLQWRHGCEIESQGNEHRFSKGIDEYSYDGENFLAFDDAESQWVAPVEEAL
PTKRKWDNVPILNQYTKAYLEKECVDWLNKFREYGDQELREGSPPDVHVFARRIISGKIKLKLTCMATGFYPKDMILTIRKYR
MALPDNNLESSGVRPNQDGTFQLRKNTYIDEDEKAEYDCYVDHRTLKEPIIVRWCNQSIQKYHFRTSTFFCQN- 

>Mhc1zca3787 (GenBank KC607840) 
MAVLAVLFSAVMLLFVVPAWTEKHSLYYIYTALSRPVDQSGIYQFTAMGLLDDRKIDYYNNIDQKRIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMDRMRHNNSDLHVLQWRHGCEIESQGNEHRFSKGIDEYSYDGENFLAFDDAESQWVAPVEEAL
PTKRKWDNVPILNQYTKAYLEKECVDWLNKFREYGDQELREGSPPDVHVFTRRIISGKIKLKLTCMATGFYPKDMILTIRKYR
MALPDNNLESSGVRPNQDGTFQLRKNTYIDEDEKAEYDCYVDHRTLKEPIIVRWYGEYLSEPPIAILAAIIGVLILLVAIGVT
VWILKKKNIIGNKDEKRSMPNGSANYGIGSGA- 

>Mhc1zca3792 (GenBank KC607841) 
MAVLAVLFSAVMLLFVVPAWTEKHSLYYIYTALSRPVDQSGIYQFTAMGLLDDRQIDYYNSIEQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMDRMRHNNSDLHVLQWRHGCEIESQGNEHRFSKGIDEYSYDGENFLAFDDAESQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELRDGSAPDVYVFARRIISDKIKLKLTCLATGFYPKDVYLTIRKYC
MALPDKEFEFSGVRPNPDGTFQLRKSTYILEDEKAEYDCYVNHRTLKEPVIVRWNGECLSEPPIAMIAGIIGVFILLGAIGVT
VWILKKKNIIGNKDEKRSMPNGSANSGRGNSA- 

>Mhc1zca3794 (GenBank KC607842) 
MAVLAVLFSAVMLLFVVPAWTEKHSLYYIYTALSRPVDQSGIYQFTAMGLLDDRQIDYYNSIEQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMDRMRHNNSDLHVLQWRHGCEIESQGNEHRFSKGIDEYSYDGENFLAFDDAESQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELRDGYGECLSEPPIAMIAGIIGVFILLGAIGVTVWILKKKNIIGN
KDEKRSMPNGSANSGRGNSA- 

>Mhc1zda4104 (GenBank KC607843) 
MAVFVVLLLAVMLLDVEPATTEKHSLYYIYTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMDRMRHNKSDVHVLQWRHGCEIDSQDDDVRFSKGIDEYSYDGENFLSFDDADSQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDEELREGSPPDVHVFARSIINGKAKLKLTCLATGFYPKDVYLTIRKYR
MALSDKDLESSGVRPNHDGTFQLRKSTYIYEDEKAEYDCYVKHRTLGAPIIKKWDGKCSDCSKVTFLGMIVGAIIGAVLVLTV
IGLVILVLTRKKAPKKPFYKNGIGDNDPSAIPLNNNQHIEPSVKESKNKPTAAEGQSTSGDLKS- 
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>Mhc1zda4113 (GenBank KC607844) 
MAVFVVLLLAVMLLDVEPATTEKHSLYYIYTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMDRMRHNKSDVHVLQWRHGCEIDSQDDDVRFSKGIDEYSYDGENFLSFDDADSQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDEELREGSPPDVHVFARSIINGKAKLKLTCLATGFYPKDVYLTIRKYR
MALSDKDLESSGVRPNHDGTFQLRKSTYIYEDEKAEYDCYVKHRTLGAPIIKKWDGKCSDCSKVTFLGMIVGAIIGAVLVLTV
IGLVILVLTRKKGIGDNDPSAIPLNNNQHIEPSVKESKNKPTAAEGQSTSGDLKS- 

>Mhc1zda4097 (GenBank KC607845) 
MAVFVVLLLAVMLLDVEPATTEKHSLYYIYTALSRPVDLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMDRMRQNKSDLHVLQWRHGCEIDSQDDDVRFSKGIDEYSYDGENFLSFDDADSQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYEDEELREGSPPDVHVFARSIINGKAKLKLTCLATGFYPKDVYLTIRKYR
MALSDKDLESSGVRPNHDGTFQLRKSTYIYEDEKAEYDCYVKHRTLGAPIIKKWDGKCSDCSKVTFLGMIVGAIIGAVLVLTV
IGLVILVLTIKKAPKKPFYKNGIGDNDPSAIPLNNNQHIEPSVKESKNKPTAAEGQSTSGDLKS- 

>Mhc1zda4098 (GenBank KC607846) 
MAVFVVLLLAVMLLDVEPATTEKHSLYYIYTALSRPVDLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMDRMRQNKSDLHVLQWRHGCEIDSQDDDVRFSKGIDEYSYDGENFLSFDDADSQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYEDEELREGSPPDVHVFARSIINGKAKLKLTCLATGFYPKDVYLTIRKYR
MALSDKDLESSGVRPNHDGTFQLRKSTYIYEDEKAEYDCYVKHRTLGAPIIKKWDGKCSDCSKVTFLGMIVGAIIGAVLVLTV
IGLVILVLTIKKGIGDNDPSAIPLNNNQHIEPSVKESKNKPTAAEGQSTSGDLKS- 

>Mhc1zda4096 (GenBank KC607847) 
MAVFVVLLLAVMLLDVEPATTEKHSLYYIYTALSRPVDLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMDRMRQNKSDLHVLQWRHGCEIDSQDDDVRFSKGIDEYSYDGENFLSFDDADSQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYEDEELREGSPPDVHVFARSIINGKAKLKLTCLATGFYPKDVYLTIRKYR
MALSDKDLESSGVRPNHDGTFQLRKSTYIYEDEKAEYDCYVKHRTLGAPIIKKWDGKCSDCSKVTFLGMIVGAIIGVVLVLTV
IGLVILVLTIKKGIGDNDPSAIPLNNNQHIEPSVKESKNKPTAAEGQSTSGDLKS- 

>Mhc1zda4108 (GenBank KC607848) 
MAVFVVLLLAVMLLDVEPATTEKHSLYYIYTALSRPVDLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKERMQEDYWE
KGTQSRKSKEQWFNVNVNILMDRMRHNKSDLHVLQWRHGCEIDSQDDDVRFSKGIDEYSYDGENFLSFDDADSQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDEELREGSPPDVHVFARSIINGKAKLKLTCLATGFYPKDVYLTIRKYR
MALPDKEFESSGVRPNHDGTFQLRKSTYIYEDEKAEYDCYVNHTTLGAPIIKKWDGKCSDCSKVTFLGMIVGAIIGAVLVLTV
IGLVILVLTRKKAPKKPFYKNGIGDNDPSAIPLNNNQHIEPSVKESKNKPTAAEGQSTGGDLKS- 

>Mhc1zea3669 (GenBank KC607850) 
MAVFAALFSVVMLFTVVPAWTEKHSLYYIYTALSRPVHLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNLKILMERMRHNNNSDVHVLQWRHGCEIDSQGNDVRFSKGIDEYSYDGRNFLAFDDADSQWVAPVEEA
LPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELREGSPPDVHVFAKKIISGKAKLKLTCMVTGFYPKDVILTIRKY
RTALSDNEVESSGVRPNPDGTFQLRKSTNIYEKAEYDCYVAHRTLKEPIIKKWDGECQDCSSGTPIGTIFGALIGVLLVLAVI
GGAVYFLANTRMGWRNAL- 

>Mhc1zea3895 (GenBank KC607851) 

MAVFAALFSVVMLFTVVPAWTEKHSLYYIYTALSRPVHLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNLKILMERMRHNNNSDVHVLQWRHGCEIDSQGNDVRFSKGIDEYSYDGRNFLAFDDADSQWVAPVEEA
LPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELREGSPPDVHVFAKKIISGKAKLKLTCMVTGFYPKDVILTIRKY
RTALSDNEVESSGVRPNPDGTFQLRKSTNIYEKAEYDCYVAHRTLNEPIIKKWDGECQDCSSGTPIGTIFGALIGVLLVLAVI
GGAVYFLANTRMGWRNAL- 

>Mhc1zea3716 (GenBank KC607852) 
MAVFAALFSVVMLFTVVPAWTEKHSLYYIYTALSRPVDLPGIYQFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNLKILMDRMRHNNNSDFHVLQWRHGCEIDSQDDDVRFSKGIDEYSYDGRNFLAFDDAESQWVAPVEEA
LPTKRKWDKVPILNQYTKGYLEKECVDWLNKFREYGDQELREGSPPDVHVFAKKIISGKAKLKLTCLVTGFYPKDVYLTIRKY
RTALSDNEVESSGVRPNPDGTFQLRKSTNIYEKAEYDCYVAHRTLKEPIIIKWDGECQDCSSGTPIGTIFGALIGVLLVLAVI
GGAVYFLANTRMGWRNAL- 

>Mhc1zea3674 (GenBank KC607853) 
MAVFAALFSVVMLFTVVPAWTEKHSLYYIYTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVGILMDRMRHNKSDLHVLQWRHGCEIDSQDDDVRFSKGIDEYSYDGENFLAFDDAESRWVAPVEEAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELREGSPPEVHVFAKKIISGKAKLKLTCMVTGFYPKDVILTIRKYR
TALSDNEVESSGVRPNPDGTFQLRKSTNIYEKAEYDCYVSHRTLKEPIIKKWDGECQDCSSGTPIGTIVGALIGVLLVLAVIG
GLVYFLANTRMGWRNAL- 
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>Mhc1zea4039 (GenBank KC607854) 
MAVFAALFSVVMLFTVVPAWTEKHSLYYIYTALSRPVHLPGIYEFIAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNLKILMDRMRHNNNSDLHVLQWRHGCEIDSQDDDVRFSKGIDEYSYDGKNFLAFDDAESRWVAPVEEA
LPTKRKWDNVDILNQYTKGYLEKECVDWLNKFREYGDQELGEGSPPDVHVFAKKIISGKAKLKLTCMVTGFYPKDVYLTIRKY
RTALSDNDLESSGVRPNHDGTFQLRKSTYINEKAEYDCYVSHRTLKEPIIKKWDGECQDCSSGTPIGTIFGALIGVLLVLAAI
GGAVYFLANTRMGWRNAL- 

>Mhc1zfa3942 (GenBank KC607855) 
MIMDVKVLTLLCVFLLYGALPLCRAEKHSLYYIYTGLSRPVDLPGIYEFSAMGLLDDRQIDSYNSREQRKIPKQQWMKEKMQE
DYWEKGTQSRKSKEQWFNVNVHILMDRMRHNRLDLHVLQWRHGCEVEIKGSEVKFSKGIDEYGYDGENFLAFDEAESQWVAPV
EEALPTKRKWDSVPILNQYTKGYLEKECVDWLNKFREYANEELRNGSPPEVHVFAVKSISDKTKLKLTCLATGFYSKDTMLVI
RRNRLPEKKTESTGVRPNHDQTFQLRKSVEIEQDETDEYDCYMTHRTLKGPVIARWDGKCKDCLPNLNWIWVVAGAVLMLGVV
ALLLVLLKKKIIDLRQRLSGSQSPLYQIQADSESEDYNH- 

>Mhc1zfa3686 (GenBank KC607859) 
MIMDVKVLTLLCVFLLYGALPLCRAEKHSLYYIYTGLSRPVDLPGIYEFSAMGLLDDRQIDSYNSREQRKIPKQQWMKEKMQE
DYWEKGTQSRKSKEQWFNVNVHILMERMRHNRLDLHVLQWRTGCEVEIKGSEVKFSKGIDEYGYDGENFLAFDDAESQWVAPV
EEALPTKRKWDSVPILNQYTKGYLEKECVDWLNKFREYANEELRNGSPPEVHVFAVKSISDKTKLKLTCLATGFYSKDTMLVI
RRNRLPEKKTESTGVRPNHDQTFQLRKSVEIEQDETDEYDCYMTHRTLKGPVIARWDGKCKDCLPNLNWICVVAGAVLMLGVV
ALLLVLLKKKIIDLRQRLSGSQSPLYQIQADSESEDYNH- 

>Mhc1zfa3974 (GenBank KC607862) 
MIMDVKVFTSLCVLLFYGALPSCRAEKHSLYYIYTGLSRPVDLPGIYEFSAMGLLDDRQIDSYNSREQRKIPKQQWMKEKMQE
DYWEKGTQSRKSKELWFNVNVNILMDRMRHNRLDLHVLQWRTGCEVEIKGSEVKFSKGIDEYGYDGENFLAFDDAESQWVAPV
EEALPTKRKWDSVPILNQYTKGYLEKECVDWLNKFREYADEELRNGSPPEVHVFAVKSISDKTKLKLTCLATGFYSKDTMLVI
RRNRLPEKKTESTGVRPNHDQTFQLRKSVEIEQDETDEYDCYMTHRTLKGPVIARWDGKCKDCLPNLNWICVVAGAVLMLGVV
ALLLVLLKKKIIDLRQRLSGSQSPLYQIQADSESEDYNH- 

>Mhc1zfa3690 (GenBank KC607864) 
MIMDVKVFTLLCAFLLNGALPSCRAEKHSLYYIYTGLSKPVDLPGIYEFSAMGLLDDRQIDSYNSREQINIPKQQWMKEKMQE
DYWEKGTQSRKSKEQWFNVNVHILMERMRHNRSDLHVLQWRTGCEVEIKGSEVKFSKGIDEYGYDGENFLAFDDAESQWVAPV
EEALPTKRKWDSVPILNQYTKGYLEKECVDWLNKFREYANEELRNGSPPEVHVFAVKSISDKTKLKLTCLATGFYSKDTMLVI
RRNRLPEKKTESTGVRPNHDQTFQLRKSVEIEQDETDEYDCYMTHRTLKGPVIARWDGKCKDCLPNLNWICVVAGAVLMLGVV
ALLPVLLKKKIIGSRQRLSGSQSPLYQIQADSESEDYNH- 

>Mhc1zja3692 (GenBank KC607866) 
MTSFDRSFTLLYLCLFHVIMSSFRAEKHSLYFIYTGLSRPVDLPGIYEFSAMGLLDDRQIDSYNSEEQRNIPKQQWMKEKMQE
DYWENRTQSRKEKQLWFYDNVHLLIDRNRQSTSVLHVLQWRHGCEVEKQGNEHSFNKSIDEYGYDGEDFLYYDDAESRWVAPV
EEALPTKRKWDNLPILNQYTKDYLEKECVDWLNKFREYADEELRKASPPDVFKLTRKSTKDETKLKLTCLATGFYPNDVMLNI
RRYRVYLPEQETISTGVRPNHDQTFQLSKSVEIKEDQIDNYDCSVSHRTFKQPIIIKWDGTDLDGIYTGHPPETVPVVIGSVL
IFLAILGVVVFLVMKCGEQDSSSTDTTECTSILLGFIADHLNKELTEGENW- 

>Mhc1zja4117 (GenBank KC607867) 
MTSFDRSFTLLYLCLFHVIMSSFRAEKHSLYFIYTGLSRPVDLPGIYEFSAMGLLDDRQIDSYNSEEQRNIPKQQWMKEKMQE
DYRENRTQSRKEKQLWFYDNVHLLIDRNRQSTSDGTDLDGIYTGHPPETVPVVIGSVLIFLAILGVVVFLVMKCGEQDSSSTD
TTECTSILLGFIADHLNKELTEGENW- 

>Mhc1zja3701 (GenBank KC607868) 
MTSFDRSFTLLYLCLFHVILSSFRAEKHSLYFIYTGLSRPLDLPGIYEFSAMGLLDDRQIDSYNSEEQRNIPKQQWMKENMQE
DYWENRTQSRKSKELWFYDNVHLLIDRNRQSTSDLHVLQWRHGCEVEKQGNEHSFNKSINEYGYEGKDFLSFDEAESRWVTAV
EEALPTKRKWDSVPILNQYTKDYLEKECVDWLNKFREYVDEEFRKASPPDVYKFTKKSTKDETKLKLTCLATGFYPNDVMLNI
RRYRVYLPEQETISTGVRPNHDQTFQLSKSVEIKEDQIDNYDCSVSHRTFKQSIIIKWDGTDLDGKYTGYPPETVPVVIGSVL
IFLAILAVVVFLVMNYDAVCLPRELQKTESQKTLQNQSSTTEQDSSSTDTTECTSILPGFIADHLNKELTEGENW- 

>Mhc1zja3703 (GenBank KC607869) 
MTSFDKSFTLLYLCLFHVILSSFRAEKHSLYFIYTGLSRPLDLPGIYVFSAMGLLDDRQIDSYNSREQRNIPKQQWMKENMQE
DYWENRTQSRKEQQRWFYKNVHLLIDRNRQSTSDLHVLQWRHGCEVEKQGNEHSFNKSINEYGYEGKDFLSFDEAESRWVTAV
EEALPTKRKWDSVPILNQYTKDYLEKECVDWLNKFREYADEEFRKASPPDVYKFTKKSTKDETKLKLTCLATGFYPNDVMLNI
RRYRVYLPEQETISTGVRPNHDQTFQLSKSVEIKEDQIDNYDCSVSHRTFKQSIIIKWDGTDLDGKYTGYPPETVPVVIGSVL
IFLAILGVVVFLVMNYDAVCLPRELQKTESQKTLQNQSSTTEQDSSSTDTTDCTSILPRFNANHQYKVVTKEECI- 
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>Mhc1zka3933 (GenBank KC607870) 
MMSGGVASGICALLCVFLLCGDLPSAQGEKHSLYYIYTGLSKPLDLPGIYEFSAMGLLDDRQIDSYNSEEQRKIPKQQWMKEK
MQEDYWEKGTQSRKSKEQWFNVNVHILMDRMRHNKSDLHVLQWRHGCEVEIQGSEVKFSKGVSEYGYDGENLLSFDETESQWV
APVKEALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYADAELRNGSPPDVYKFTKKSTKDETKLKLTCLATGFYPSDVM
LNIRRNRVYLPEQETISTGVRPNHDQTFQLSKSVEIKEDQIDEYDCSVSHRTFKQPIIIKWDGTDLDGKYTGYPPETVPVVIG
SVLILLAILAVVVFLVMNYDGECCKGLFIHFTLLKDCGLLLPPCGKTEYV- 

>Mhc1zla3778 (GenBank KC607871) 
MAVLAVLFSAVMLLSVVPAWTEKHSLFYIYTALSRPVDLPGIYEFTAMGLLDDRQIDYYNSIDQKKIPKQPWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVNILMDRMRHNKSDVHVLQWRHGCEIDSQGNDVRFSKGIDEYSYDGENFLAFDDAESRWVAPVEEAL
PTKRKWDNVPILNQYTKGYLEKECVDWLKKFREYGDQELRKVSPRDVHVFAKRYINGKDKLKLTCLATGFYPKDVYLTIRKYR
TALSDNDLESSGVRPNHDGTFQLRKSTYINEDEKAEYDCYVNHRTLKEPVIIRWNGECLSEPPIAMIAGIIGVLILLGAIGVT
VWILKKKNIIGNGDEKHFVVSTVSGNKDENGFVVSTVSGNKDEKRSMPDGSADSGKGSSA- 

>Mhc1zla3781 (GenBank KC607872) 
MAVLAVLFSAVMLLSVVPAWTDHVLLSFNTEKHSLFYIYTALSRPVDLPGIYEFTAMGLLDDRQIDYYNSIDQKKIPKQPWMK
EKMQEDYWEKGTQSRKSKEQWFNVNVNILMDRMRHNKSDVHVLQWRHGCEIDSQGNDVRFSKGIDEYSYDGENFLAFDDAESR
WVAPVEEALPTKRKWDNVPILNQYTKGYLEKECVDWLKKFREYGDQELRKVSPRDVHVFAKRYINGKDKLKLTCLATGFYPKD
VYLTIRKYRTALSDNDLESSGVRPNHDGTFQLRKSTYINEDEKAEYDCYVNHRTLKEPVIIRWNGECLSEPPIAMIAGIIGVL
ILLGAIGVTVWILKKKNIIGNGDEKHFVVSTVSGNKDENGFVVSTVSGNKDEKRSMPDGSADSGKGSSA- 

 
Figure S1. Full-length zebrafish MHC class I Z proteins. Proteins encoded by transcripts described in 
manuscript are shown. Transcript identity numbers are included as superscripts. Proteins encoded by 
alternatively spliced transcript variants (tv) are included. GenBank accession numbers are listed in parentheses. 
Non-functional transcripts are excluded from this list but are available in GenBank (KC607849, KC607856, 
KC607857, KC607858, KC607860, KC607861, KC607863, KC607865).  
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Figure S2. Organization and classification of zebrafish Z sequences. The α1-α3 peptide domains encoded by 
Z sequences identified in various databases were aligned and neighbor joining trees generated. Initial analyses 
indicated that two distinct sequence subgroups exist that were then analyzed separately.  a One group includes 
all Z sequences from chromosome 1 (Zv9). b The other group includes all Z sequences from chromosome 3 
(Zv9). Color-coding was employed to indicate the source of the sequence as follows: red = transcripts predicted 
from the reference genome (Zv9), green = full-length transcripts previously described (Kruiswijk, et al. 2002. J 
Immunol. 169(4):1936-47), blue = sequences identified from the zebrafish reference protein database (NCBI), 
orange = sequences identified through ZFIN and black = full-length transcripts described in this study (transcript 
identity numbers are included as superscripts). * Note that LOC563036 is a predicted transcript encoding both 
Mhc1zga and Mhc1zha. 
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Table S1. Zebrafish Z genes identified in the de novo genomic assemblies from double haploid homozygous AB 
(DHAB) and Tübingen (DHTu2) individuals.  

Genomic 
Scaffold/BAC 

Gene DHAB DHTu2 

DKEY-28D10 
 

mhc1zaa   
mhc1zla   

Chr1, Scaffold 68 mhc1zba   
mhc1zca   
mhc1zda   a  
mhc1zea   

Chr3, Scaffold 307 mhc1zfa   
Chr3, Scaffold 312 mhc1zga   

mhc1zha   
mhc1zia   
mhc1zja   

Scaffold NA257 mhc1zka   
a Only able to identify exons encoding α3 to C terminus. 

 
 
 
 
 
 
 
 
 
 
Table S2. Predicted sizes of Southern blot fragments containing Z gene α1 sequences based on HindIII 
restriction sites. 

Gene Genomic Location Predicted Size (kb) 
mhc1zca Chr1, Scaffold 68 12.1 
mhc1zaa DKEY-28D10 11.1 

mhc1zga + mhc1zha Chr3, Scaffold 312 9.2 
mhc1zba Chr1, Scaffold 68 9.0 
mhc1zia Chr3, Scaffold 312 7.9 
mhc1zja Chr3, Scaffold 312 7.2 
mhc1zea Chr1, Scaffold 68 6.6 
mhc1zka Scaffold NA257 5.2 
mhc1zda Chr1, Scaffold 68 4.4 
mhc1zfa Chr3, Scaffold 307 4.3 
mhc1zla DKEY-28D10 4.0 
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Mhc1zaa 
 
Mhc1zaa3927     1 MAVFAVLFSAVMLLAIVPAWTEKHSLYYIYTALSRPVNLPGIHEFTAMGLLDDRQIDYYNSQEQKKIPKQPWMKEKMQED 
Mhc1zaa3928   1 MAVFAVLFSAVMLLAIVPAWTEKHSLYYIYTALSRPVNLPGIHEFTAMGLLDDRQIDYYNSQEQKKIPKQPWMKEKMQED 
 
 
Mhc1zaa3927   81 YWEKGTQSRKSKEQWFNVNVNILMERMRHNKSDVHVLQWRHGCEIESQDNNVRFSKGIDEYSYDGENFLSFDDADSQWVA 
Mhc1zaa3928  81 YWEKGTQSRKSKEQWFNVNVNILMERMRHNKSDVHVLQWRHGCEIESQDNNVWFSKGIDEYSYDGENFLSFDDADSQWVA 
 
 
Mhc1zaa3927  161 PVDAALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDEELKQGSAPKVHVFAKRYVNGKAKLKLTCLATGFYPKD 
Mhc1zaa3928  161 PVDAALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDEELKQGSAPKVHVFAKRYVNGKAKLKLTCLATGFYPKD 
 
 
Mhc1zaa3927  241 VYLTIRKYRTALSDSEVESSGVRPNHDGTFQLRKSTYILEEEKAEYDCYVAHRTLNAPVVTTWDGKCSDCSKESAIGLIV 
Mhc1zaa3928  241 VYLTIRKYRTALSDSEVESSGVRPNHDGTFQLRKSTYILEEEKAEYDCYVAHRTLNAPVVTTWDGKCSDCSKESAIGLIV 
 
 
Mhc1zaa3927  321 GAIIGAVVVAAIVVVAFILKKNNKFCFRTTQEPSEENGRVLMKDPVFKEENGAGKDPSVVPLTNGNH 
Mhc1zaa3928  321 GAIIGAVVVAAIVVVAFILKKNNKFCFRTTQEPSEENGRVLMKDPVFKEENGAGKDPSVVPLTNGNH 
 
 
 
 
 
 

Mhc1zba 
 
Mhc1zba3651    1 MGSFAVLFSAVMLVAVVPAWTEKHSLYYIYTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSEQQKKIPKQHWMKEKMQED 
Mhc1zba3652    1 MGSFAVLFSAVMLVAVVPAWTEKHSLYYIYTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSEQQKKIPKQHWMKEKMQED 
Mhc1zba3656    1 MGSFAVLFSAVMLVAVVPAWTEKHSLYYIYTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSEQQKKIPKQHWMKEKMQED 
Mhc1zba3662    1 MGSFAVLFSAVMLLAVVPAWTEKHSLYYIYTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQED 
 
 
Mhc1zba3651   81 YWEKGTQSRKSKEQWFNVNVNILMERMRHNKSDVHVLQWRHGCEIESQGNDVRFSRGIDEYSYDGRNFLSFDDAESQWVA 
Mhc1zba3652   81 YWEKGTQSRKSKEQWFNVNVNILMERMRNNKSDVHVLQWRHGCEIESQGNDVRFSRGIDEYSYDGRNFLSFDDAESQWVA 
Mhc1zba3656   81 YWEKGTQSRKSKEQWFNVNVNILMERMRHNKSDVHVLQWRHGCEIESQGNDVRFSRGIDEYSYDGRNFLSFDDAESQWVA 
Mhc1zba3662   81 YWEKGTQSRKSKEQWFNVNVNILMERMRHNKSDVHVLQWRHGCEIDSQGDDVRFSRGIDEYSYDGRNFLSFDDAESQWVA 
 
 
Mhc1zba3651  161 PVEEALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDKELREGSSPEVHVFAKRIINGKIKLKLTCLATGFYPKD 
Mhc1zba3652  161 PVEEALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDKELREGSSPEVHVFAKRIINGKIKLKLTCLATGFYPKD 
Mhc1zba3656  161 PVEEALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDKELREGSSPEVHVFAKRIINGKIKLKLTCLATGFYPKD 
Mhc1zba3662  161 PVEEALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDKELREGSSPEVHVFAKRIINGKIKLKLTCLATGFYPKD 
 
 
Mhc1zba3651  241 VILNIRKYRITLPDNEVESTGVRPNEDGTFQLRKSINIYEDEKAEYDCYVSHTTLKEPIIKKWDGECLDGPESGSPIGII 
Mhc1zba3652  241 VILNIRKYRITLPDNEVESTGVRPNEDGTFQLRKSINIYEDEKAEYDCYVSHTTLKEPIIKKWDGECLDGPESGSPIGII 
Mhc1zba3656  241 VILNIRKYRITLPDNEVESTGVRPNEDGTFQLRKSINIYEVEKAEYDCYVSHTTLKEPIIKKWDGECLDGPESGSPIGII 
Mhc1zba3662  241 VILNIRKYRITLPDNEVESTGVRPNEDGTFQLRKSINIYEDEKAEYDCYVSHTTLKEPIIKKWDGECLDGPESGSPIGII 
 
 
Mhc1zba3651  321 AGAIIVVLVVLAAIGGAVYFLRKRSGNNNVKPSSVPTISGNKDEKCSMLPGSDDSGQGSSDGSSKSSPTNSQEKMDIV 
Mhc1zba3652  321 AGAIIVVLVVLAAIGGAVYFLRKRSGNNNVKPSSVPTISGNKDEKCSMLPGSDDSGQGSSDGSSKSSPTNSQEKMDIV 
Mhc1zba3656  321 AGAIIVVLVVLAAIGGAVYFLRKRSGNNNVKPSSVPTISGNKDEKCSMLPGSDDSGQGSSDGSSKSSPTNSQEKMDIV 
Mhc1zba3662  321 AGAIIVVLVVLAAIGGAVYFLRKRSGNNNVKPSSVPTISGNKDEKCSMLPGSDDSGQGSSDGSSKSSPTNSQEKMDIV 
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Mhc1zca 
 
Mhc1zca3774   1 MAVLAVLFSAVMLLSVVSVRTEKHSLYYIYTALSRPVDQSGIYQFTAMGLLDDRQIDYYNNIDQKKIPKQHWMKEKMQED 
Mhc1zca3777    1 MAVLAVLFSAVMLLSVVSVRTEKHSLYYIYTALSRPVDQSGIYQFTAMGLLDDRQIDYYNNIDQKKIPKQHWMKEKMQED 
Mhc1zca3790   1 MAVLAVLFSAVMLLFVVPAWTEKHSLYYIYTALSRPVDQSGIYQFTAMGLLDDRKIDYYNNIDQKRIPKQHWMKEKMQED 
Mhc1zca3787    1 MAVLAVLFSAVMLLFVVPAWTEKHSLYYIYTALSRPVDQSGIYQFTAMGLLDDRKIDYYNNIDQKRIPKQHWMKEKMQED 
Mhc1zca3792   1 MAVLAVLFSAVMLLFVVPAWTEKHSLYYIYTALSRPVDQSGIYQFTAMGLLDDRQIDYYNSIEQKKIPKQHWMKEKMQED 
Mhc1zca3919   1 MAVLAVLFSAVMLLSVVSVRTEKHSLYYIYTALSRPVDQSGIYQFTAMGLLDDRQIDYYNNIDQKKIPKQHWMKEKMQED 
Mhc1zca3788   1 MAVLAVLFSAVMLLFVVPAWTEKHSLYYIYTALSRPVDQSGIYQFTAMGLLDDRKIDYYNNIDQKRIPKQHWMKEKMQED 
Mhc1zca3794   1 MAVLAVLFSAVMLLFVVPAWTEKHSLYYIYTALSRPVDQSGIYQFTAMGLLDDRQIDYYNSIEQKKIPKQHWMKEKMQED 
 
 
Mhc1zca3774  81 YWEKGTQSRKSKEQWFNVNVNILMDRMRHNNSDLHVLQWRHGCEIEIQGNEHRFSKGIDEYSYDGRNFLSFDDAESQWVA 
Mhc1zca3777   81 YWEKGTQSRKSKEQWFNVNVNILMDRMRHNNSDLHVLQWRHGCEIEIQGNEHRFSKGIDEYSYDGRNFLSFDDAESQWVA 
Mhc1zca3790  81 YWEKGTQSRKSKEQWFNVNVNILMDRMRHNNSDLHVLQWRHGCEIESQGNEHRFSKGIDEYSYDGENFLAFDDAESQWVA 
Mhc1zca3787   81 YWEKGTQSRKSKEQWFNVNVNILMDRMRHNNSDLHVLQWRHGCEIESQGNEHRFSKGIDEYSYDGENFLAFDDAESQWVA 
Mhc1zca3792  81 YWEKGTQSRKSKEQWFNVNVNILMDRMRHNNSDLHVLQWRHGCEIESQGNEHRFSKGIDEYSYDGENFLAFDDAESQWVA 
Mhc1zca3919  81 YWEKGTQSRKSKEQWFNVNVNILMDRMRHNNSDLHVLQWRHGCEIEIQGNEHRFSKGIDEYSYDGRNFLSFDDAESQWVA 
Mhc1zca3788  81 YWEKGTQSRKSKEQWFNVNVNILMDRMRHNNSDLHVLQWRHGCEIESQGNEHRFSKGIDEYSYDGENFLAFDDAESQWVA 
Mhc1zca3794  81 YWEKGTQSRKSKEQWFNVNVNILMDRMRHNNSDLHVLQWRHGCEIESQGNEHRFSKGIDEYSYDGENFLAFDDAESQWVA 
 
 
Mhc1zca3774 161 PVDAALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELRDGSPPDVYVFARRIISGKIKLKLTCMATGFYPKD 
Mhc1zca3777  161 PVDAALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELRDGSPPDVYVFARRIISGKIKLKLTCMATGFYPKD 
Mhc1zca3790 161 PVEEALPTKRKWDNVPILNQYTKAYLEKECVDWLNKFREYGDQELREGSPPDVHVFARRIISGKIKLKLTCMATGFYPKD 
Mhc1zca3787  161 PVEEALPTKRKWDNVPILNQYTKAYLEKECVDWLNKFREYGDQELREGSPPDVHVFTRRIISGKIKLKLTCMATGFYPKD 
Mhc1zca3792 161 PVDAALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELRDGSAPDVYVFARRIISDKIKLKLTCLATGFYPKD 
Mhc1zca3919 161 PVDAALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELRDG-------------------------------- 
Mhc1zca3788 161 PVEEALPTKRKWDNVPILNQYTKAYLEKECVDWLNKFREYGDQELREGSPPDVHVFARRIISGKIKLKLTCMATGFYPKD 
Mhc1zca3794 161 PVDAALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELRDG-------------------------------- 
 
 
Mhc1zca3774 241 MILTIRKYRTTLPDNDLDSSGVRPNQDGTFQLRKSTNIYEDEKAEYDCYVNHRTLKEPIIVRWNGEYLSEPPIAIIAAII 
Mhc1zca3777  241 MILTIRKYRTTLPDNDLDSSGVRPNQDGTFQLRKSTNIYEDEKVEYDCYVNHRTLKEPIIVRWNGEYLSEPPIAIIAAII 
Mhc1zca3790 241 MILTIRKYRMALPDNNLESSGVRPNQDGTFQLRKNTYIDEDEKAEYDCYVDHRTLKEPIIVRWYGEYLSEPPIAILAAII 
Mhc1zca3787  241 MILTIRKYRMALPDNNLESSGVRPNQDGTFQLRKNTYIDEDEKAEYDCYVDHRTLKEPIIVRWYGEYLSEPPIAILAAII 
Mhc1zca3792 241 VYLTIRKYCMALPDKEFEFSGVRPNPDGTFQLRKSTYILEDEKAEYDCYVNHRTLKEPVIVRWNGECLSEPPIAMIAGII 
Mhc1zca3919 209 ---------------------------------------------------------------YGEYLSEPPIAIIAAII 
Mhc1zca3788 241 MILTIRKYRMALPDNNLESSGVRPNQDGTFQLRKNTYIDEDEKAEYDCYVDHRTLKEPIIVRWCNQSIQKYHFRTSTFFC 
Mhc1zca3794 209 ---------------------------------------------------------------YGECLSEPPIAMIAGII 
 
 
Mhc1zca3774 321 GVLILLVAIGVTVWILKKKNIIGNKDEKRSMPNGSANYGRGSSA 
Mhc1zca3777  321 GVLILLVAIGVTVWILKKKNIIGNKDEKRSMPNGSANYGRGSSA 
Mhc1zca3790 321 GVLILLVAIGVTVWILKKKNIIGNKDEKRSMPNGSANYGIGSGA 
Mhc1zca3787  321 GVLILLVAIGVTVWILKKKNIIGNKDEKRSMPNGSANYGIGSGA 
Mhc1zca3792 321 GVFILLGAIGVTVWILKKKNIIGNKDEKRSMPNGSANSGRGNSA 
Mhc1zca3919 226 GVLILLVAIGVTVWILKKKNIIGNKDEKRSMPNGSANYGRGSSA 
Mhc1zca3788 321 QN------------------------------------------ 
Mhc1zca3794 226 GVFILLGAIGVTVWILKKKNIIGNKDEKRSMPNGSANSGRGNSA 
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Mhc1zda 
 
Mhc1zda4104   1 MAVFVVLLLAVMLLDVEPATTEKHSLYYIYTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQED 
Mhc1zda4097   1 MAVFVVLLLAVMLLDVEPATTEKHSLYYIYTALSRPVDLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQED 
Mhc1zda4108    1 MAVFVVLLLAVMLLDVEPATTEKHSLYYIYTALSRPVDLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKERMQED 
Mhc1zda4113   1 MAVFVVLLLAVMLLDVEPATTEKHSLYYIYTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQED 
Mhc1zda4098   1 MAVFVVLLLAVMLLDVEPATTEKHSLYYIYTALSRPVDLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQED 
Mhc1zda4096    1 MAVFVVLLLAVMLLDVEPATTEKHSLYYIYTALSRPVDLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQED 
 
 
Mhc1zda4104  81 YWEKGTQSRKSKEQWFNVNVNILMDRMRHNKSDVHVLQWRHGCEIDSQDDDVRFSKGIDEYSYDGENFLSFDDADSQWVA 
Mhc1zda4097  81 YWEKGTQSRKSKEQWFNVNVNILMDRMRQNKSDLHVLQWRHGCEIDSQDDDVRFSKGIDEYSYDGENFLSFDDADSQWVA 
Mhc1zda4108   81 YWEKGTQSRKSKEQWFNVNVNILMDRMRHNKSDLHVLQWRHGCEIDSQDDDVRFSKGIDEYSYDGENFLSFDDADSQWVA 
Mhc1zda4113  81 YWEKGTQSRKSKEQWFNVNVNILMDRMRHNKSDVHVLQWRHGCEIDSQDDDVRFSKGIDEYSYDGENFLSFDDADSQWVA 
Mhc1zda4098  81 YWEKGTQSRKSKEQWFNVNVNILMDRMRQNKSDLHVLQWRHGCEIDSQDDDVRFSKGIDEYSYDGENFLSFDDADSQWVA 
Mhc1zda4096   81 YWEKGTQSRKSKEQWFNVNVNILMDRMRQNKSDLHVLQWRHGCEIDSQDDDVRFSKGIDEYSYDGENFLSFDDADSQWVA 
 
 
Mhc1zda4104 161 PVDAALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDEELREGSPPDVHVFARSIINGKAKLKLTCLATGFYPKD 
Mhc1zda4097 161 PVDAALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYEDEELREGSPPDVHVFARSIINGKAKLKLTCLATGFYPKD 
Mhc1zda4108  161 PVDAALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDEELREGSPPDVHVFARSIINGKAKLKLTCLATGFYPKD 
Mhc1zda4113 161 PVDAALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDEELREGSPPDVHVFARSIINGKAKLKLTCLATGFYPKD 
Mhc1zda4098 161 PVDAALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYEDEELREGSPPDVHVFARSIINGKAKLKLTCLATGFYPKD 
Mhc1zda4096  161 PVDAALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYEDEELREGSPPDVHVFARSIINGKAKLKLTCLATGFYPKD 
 
 
Mhc1zda4104 241 VYLTIRKYRMALSDKDLESSGVRPNHDGTFQLRKSTYIYEDEKAEYDCYVKHRTLGAPIIKKWDGKCSDCSKVTFLGMIV 
Mhc1zda4097 241 VYLTIRKYRMALSDKDLESSGVRPNHDGTFQLRKSTYIYEDEKAEYDCYVKHRTLGAPIIKKWDGKCSDCSKVTFLGMIV 
Mhc1zda4108  241 VYLTIRKYRMALPDKEFESSGVRPNHDGTFQLRKSTYIYEDEKAEYDCYVNHTTLGAPIIKKWDGKCSDCSKVTFLGMIV 
Mhc1zda4113 241 VYLTIRKYRMALSDKDLESSGVRPNHDGTFQLRKSTYIYEDEKAEYDCYVKHRTLGAPIIKKWDGKCSDCSKVTFLGMIV 
Mhc1zda4098 241 VYLTIRKYRMALSDKDLESSGVRPNHDGTFQLRKSTYIYEDEKAEYDCYVKHRTLGAPIIKKWDGKCSDCSKVTFLGMIV 
Mhc1zda4096  241 VYLTIRKYRMALSDKDLESSGVRPNHDGTFQLRKSTYIYEDEKAEYDCYVKHRTLGAPIIKKWDGKCSDCSKVTFLGMIV 
 
 
Mhc1zda4104 321 GAIIGAVLVLTVIGLVILVLTRKKAPKKPFYKNGIGDNDPSAIPLNNNQHIEPSVKESKNKPTAAEGQSTSGDLKS 
Mhc1zda4097 321 GAIIGAVLVLTVIGLVILVLTIKKAPKKPFYKNGIGDNDPSAIPLNNNQHIEPSVKESKNKPTAAEGQSTSGDLKS 
Mhc1zda4108  321 GAIIGAVLVLTVIGLVILVLTRKKAPKKPFYKNGIGDNDPSAIPLNNNQHIEPSVKESKNKPTAAEGQSTGGDLKS 
Mhc1zda4113 321 GAIIGAVLVLTVIGLVILVLTRKKG---------IGDNDPSAIPLNNNQHIEPSVKESKNKPTAAEGQSTSGDLKS 
Mhc1zda4098 321 GAIIGAVLVLTVIGLVILVLTIKKG---------IGDNDPSAIPLNNNQHIEPSVKESKNKPTAAEGQSTSGDLKS 
Mhc1zda4096  321 GAIIGVVLVLTVIGLVILVLTIKKG---------IGDNDPSAIPLNNNQHIEPSVKESKNKPTAAEGQSTSGDLKS 
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Mhc1zea 
 
Mhc1zea3669    1 MAVFAALFSVVMLFTVVPAWTEKHSLYYIYTALSRPVHLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQED 
Mhc1zea3895    1 MAVFAALFSVVMLFTVVPAWTEKHSLYYIYTALSRPVHLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQED 
Mhc1zea3716    1 MAVFAALFSVVMLFTVVPAWTEKHSLYYIYTALSRPVDLPGIYQFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQED 
Mhc1zea3674    1 MAVFAALFSVVMLFTVVPAWTEKHSLYYIYTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQED 
Mhc1zea4039    1 MAVFAALFSVVMLFTVVPAWTEKHSLYYIYTALSRPVHLPGIYEFIAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQED 
 
 
Mhc1zea3669   81 YWEKGTQSRKSKEQWFNVNLKILMERMRHNNNSDVHVLQWRHGCEIDSQGNDVRFSKGIDEYSYDGRNFLAFDDADSQWV 
Mhc1zea3895   81 YWEKGTQSRKSKEQWFNVNLKILMERMRHNNNSDVHVLQWRHGCEIDSQGNDVRFSKGIDEYSYDGRNFLAFDDADSQWV 
Mhc1zea3716   81 YWEKGTQSRKSKEQWFNVNLKILMDRMRHNNNSDFHVLQWRHGCEIDSQDDDVRFSKGIDEYSYDGRNFLAFDDAESQWV 
Mhc1zea3674   81 YWEKGTQSRKSKEQWFNVNVGILMDRMRHNK-SDLHVLQWRHGCEIDSQDDDVRFSKGIDEYSYDGENFLAFDDAESRWV 
Mhc1zea4039   81 YWEKGTQSRKSKEQWFNVNLKILMDRMRHNNNSDLHVLQWRHGCEIDSQDDDVRFSKGIDEYSYDGKNFLAFDDAESRWV 
 
 
Mhc1zea3669  161 APVEEALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELREGSPPDVHVFAKKIISGKAKLKLTCMVTGFYPK 
Mhc1zea3895  161 APVEEALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELREGSPPDVHVFAKKIISGKAKLKLTCMVTGFYPK 
Mhc1zea3716  161 APVEEALPTKRKWDKVPILNQYTKGYLEKECVDWLNKFREYGDQELREGSPPDVHVFAKKIISGKAKLKLTCLVTGFYPK 
Mhc1zea3674  160 APVEEALPTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELREGSPPEVHVFAKKIISGKAKLKLTCMVTGFYPK 
Mhc1zea4039  161 APVEEALPTKRKWDNVDILNQYTKGYLEKECVDWLNKFREYGDQELGEGSPPDVHVFAKKIISGKAKLKLTCMVTGFYPK 
 
 
Mhc1zea3669  241 DVILTIRKYRTALSDNEVESSGVRPNPDGTFQLRKSTNIYEKAEYDCYVAHRTLKEPIIKKWDGECQDCSSGTPIGTIFG 
Mhc1zea3895  241 DVILTIRKYRTALSDNEVESSGVRPNPDGTFQLRKSTNIYEKAEYDCYVAHRTLNEPIIKKWDGECQDCSSGTPIGTIFG 
Mhc1zea3716  241 DVYLTIRKYRTALSDNEVESSGVRPNPDGTFQLRKSTNIYEKAEYDCYVAHRTLKEPIIIKWDGECQDCSSGTPIGTIFG 
Mhc1zea3674  240 DVILTIRKYRTALSDNEVESSGVRPNPDGTFQLRKSTNIYEKAEYDCYVSHRTLKEPIIKKWDGECQDCSSGTPIGTIVG 
Mhc1zea4039  241 DVYLTIRKYRTALSDNDLESSGVRPNHDGTFQLRKSTYINEKAEYDCYVSHRTLKEPIIKKWDGECQDCSSGTPIGTIFG 
 
 
Mhc1zea3669  321 ALIGVLLVLAVIGGAVYFLANTRMGWRNAL 
Mhc1zea3895  321 ALIGVLLVLAVIGGAVYFLANTRMGWRNAL 
Mhc1zea3716  321 ALIGVLLVLAVIGGAVYFLANTRMGWRNAL 
Mhc1zea3674  320 ALIGVLLVLAVIGGLVYFLANTRMGWRNAL 
Mhc1zea4039  321 ALIGVLLVLAAIGGAVYFLANTRMGWRNAL 
 
 
 
 
Mhc1zfa 
 
Mhc1zfa3942   1 MIMDVKVLTLLCVFLLYGALPLCRAEKHSLYYIYTGLSRPVDLPGIYEFSAMGLLDDRQIDSYNSREQRKIPKQQWMKEK 
Mhc1zfa3686   1 MIMDVKVLTLLCVFLLYGALPLCRAEKHSLYYIYTGLSRPVDLPGIYEFSAMGLLDDRQIDSYNSREQRKIPKQQWMKEK 
Mhc1zfa3974   1 MIMDVKVFTSLCVLLFYGALPSCRAEKHSLYYIYTGLSRPVDLPGIYEFSAMGLLDDRQIDSYNSREQRKIPKQQWMKEK 
Mhc1zfa3690   1 MIMDVKVFTLLCAFLLNGALPSCRAEKHSLYYIYTGLSKPVDLPGIYEFSAMGLLDDRQIDSYNSREQINIPKQQWMKEK 
 
 
Mhc1zfa3942  81 MQEDYWEKGTQSRKSKEQWFNVNVHILMDRMRHNRLDLHVLQWRHGCEVEIKGSEVKFSKGIDEYGYDGENFLAFDEAES 
Mhc1zfa3686  81 MQEDYWEKGTQSRKSKEQWFNVNVHILMERMRHNRLDLHVLQWRTGCEVEIKGSEVKFSKGIDEYGYDGENFLAFDDAES 
Mhc1zfa3974  81 MQEDYWEKGTQSRKSKELWFNVNVNILMDRMRHNRLDLHVLQWRTGCEVEIKGSEVKFSKGIDEYGYDGENFLAFDDAES 
Mhc1zfa3690  81 MQEDYWEKGTQSRKSKEQWFNVNVHILMERMRHNRSDLHVLQWRTGCEVEIKGSEVKFSKGIDEYGYDGENFLAFDDAES 
 
 
Mhc1zfa3942 161 QWVAPVEEALPTKRKWDSVPILNQYTKGYLEKECVDWLNKFREYANEELRNGSPPEVHVFAVKSISDKTKLKLTCLATGF 
Mhc1zfa3686 161 QWVAPVEEALPTKRKWDSVPILNQYTKGYLEKECVDWLNKFREYANEELRNGSPPEVHVFAVKSISDKTKLKLTCLATGF 
Mhc1zfa3974 161 QWVAPVEEALPTKRKWDSVPILNQYTKGYLEKECVDWLNKFREYADEELRNGSPPEVHVFAVKSISDKTKLKLTCLATGF 
Mhc1zfa3690 161 QWVAPVEEALPTKRKWDSVPILNQYTKGYLEKECVDWLNKFREYANEELRNGSPPEVHVFAVKSISDKTKLKLTCLATGF 
 
 
Mhc1zfa3942 241 YSKDTMLVIRRNRLPEKKTESTGVRPNHDQTFQLRKSVEIEQDETDEYDCYMTHRTLKGPVIARWDGKCKDCLPNLNWIW 
Mhc1zfa3686 241 YSKDTMLVIRRNRLPEKKTESTGVRPNHDQTFQLRKSVEIEQDETDEYDCYMTHRTLKGPVIARWDGKCKDCLPNLNWIC 
Mhc1zfa3974 241 YSKDTMLVIRRNRLPEKKTESTGVRPNHDQTFQLRKSVEIEQDETDEYDCYMTHRTLKGPVIARWDGKCKDCLPNLNWIC 
Mhc1zfa3690 241 YSKDTMLVIRRNRLPEKKTESTGVRPNHDQTFQLRKSVEIEQDETDEYDCYMTHRTLKGPVIARWDGKCKDCLPNLNWIC 
 
 
Mhc1zfa3942 321 VVAGAVLMLGVVALLLVLLKKKIIDLRQRLSGSQSPLYQIQADSESEDYNH 
Mhc1zfa3686 321 VVAGAVLMLGVVALLLVLLKKKIIDLRQRLSGSQSPLYQIQADSESEDYNH 
Mhc1zfa3974 321 VVAGAVLMLGVVALLLVLLKKKIIDLRQRLSGSQSPLYQIQADSESEDYNH 
Mhc1zfa3690 321 VVAGAVLMLGVVALLPVLLKKKIIGSRQRLSGSQSPLYQIQADSESEDYNH 
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Mhc1zja 
 
Mhc1zja3692   1 MTSFDRSFTLLYLCLFHVIMSSFRAEKHSLYFIYTGLSRPVDLPGIYEFSAMGLLDDRQIDSYNSEEQRNIPKQQWMKEK 
Mhc1zja4117   1 MTSFDRSFTLLYLCLFHVIMSSFRAEKHSLYFIYTGLSRPVDLPGIYEFSAMGLLDDRQIDSYNSEEQRNIPKQQWMKEK 
Mhc1zja3701    1 MTSFDRSFTLLYLCLFHVILSSFRAEKHSLYFIYTGLSRPLDLPGIYEFSAMGLLDDRQIDSYNSEEQRNIPKQQWMKEN 
Mhc1zja3703      1 MTSFDKSFTLLYLCLFHVILSSFRAEKHSLYFIYTGLSRPLDLPGIYVFSAMGLLDDRQIDSYNSREQRNIPKQQWMKEN 
 
 
Mhc1zja3692  81 MQEDYWENRTQSRKEKQLWFYDNVHLLIDRNRQSTSVLHVLQWRHGCEVEKQGNEHSFNKSIDEYGYDGEDFLYYDDAES 
Mhc1zja4117  81 MQEDYRENRTQSRKEKQLWFYDNVHLLIDRNRQST--------------------------------------------- 
Mhc1zja3701     81 MQEDYWENRTQSRKSKELWFYDNVHLLIDRNRQSTSDLHVLQWRHGCEVEKQGNEHSFNKSINEYGYEGKDFLSFDEAES 
Mhc1zja3703   81 MQEDYWENRTQSRKEQQRWFYKNVHLLIDRNRQSTSDLHVLQWRHGCEVEKQGNEHSFNKSINEYGYEGKDFLSFDEAES 
 
 
Mhc1zja3692 161 RWVAPVEEALPTKRKWDNLPILNQYTKDYLEKECVDWLNKFREYADEELRKASPPDVFKLTRKSTKDETKLKLTCLATGF 
Mhc1zja4117 116 -------------------------------------------------------------------------------- 
Mhc1zja3701  161 RWVTAVEEALPTKRKWDSVPILNQYTKDYLEKECVDWLNKFREYVDEEFRKASPPDVYKFTKKSTKDETKLKLTCLATGF 
Mhc1zja3703  161 RWVTAVEEALPTKRKWDSVPILNQYTKDYLEKECVDWLNKFREYADEEFRKASPPDVYKFTKKSTKDETKLKLTCLATGF 
 
 
Mhc1zja3692 241 YPNDVMLNIRRYRVYLPEQETISTGVRPNHDQTFQLSKSVEIKEDQIDNYDCSVSHRTFKQPIIIKWDGTDLDGIYTGHP 
Mhc1zja4117 116 ------------------------------------------------------------------SDGTDLDGIYTGHP 
Mhc1zja3701  241 YPNDVMLNIRRYRVYLPEQETISTGVRPNHDQTFQLSKSVEIKEDQIDNYDCSVSHRTFKQSIIIKWDGTDLDGKYTGYP 
Mhc1zja3703  241 YPNDVMLNIRRYRVYLPEQETISTGVRPNHDQTFQLSKSVEIKEDQIDNYDCSVSHRTFKQSIIIKWDGTDLDGKYTGYP 
 
 
Mhc1zja3692 321 PETVPVVIGSVLIFLAILGVVVFLVMKCG------------------------EQDSSSTDTTECTSILLGFIADHLNKE 
Mhc1zja4117 130 PETVPVVIGSVLIFLAILGVVVFLVMKCG------------------------EQDSSSTDTTECTSILLGFIADHLNKE 
Mhc1zja3701  321 PETVPVVIGSVLIFLAILAVVVFLVMNYDAVCLPRELQKTESQKTLQNQSSTTEQDSSSTDTTECTSILPGFIADHLNKE 
Mhc1zja3703  321 PETVPVVIGSVLIFLAILGVVVFLVMNYDAVCLPRELQKTESQKTLQNQSSTTEQDSSSTDTTDCTSILPRFNANHQYKV 
 
 
Mhc1zja3692 377 LTEGENW 
Mhc1zja4117  186 LTEGENW 
Mhc1zja3701  401 LTEGENW 
Mhc1zja3703  401 VTKEECI 
 
 
 
 
Mhc1zla 
 
Mhc1zla3778   1 MAVLAVLFSAVMLLSVVPAWT---------EKHSLFYIYTALSRPVDLPGIYEFTAMGLLDDRQIDYYNSIDQKKIPKQP 
Mhc1zla3781   1 MAVLAVLFSAVMLLSVVPAWTDHVLLSFNTEKHSLFYIYTALSRPVDLPGIYEFTAMGLLDDRQIDYYNSIDQKKIPKQP 
 
 
Mhc1zla3778  72 WMKEKMQEDYWEKGTQSRKSKEQWFNVNVNILMDRMRHNKSDVHVLQWRHGCEIDSQGNDVRFSKGIDEYSYDGENFLAF 
Mhc1zla3781  81 WMKEKMQEDYWEKGTQSRKSKEQWFNVNVNILMDRMRHNKSDVHVLQWRHGCEIDSQGNDVRFSKGIDEYSYDGENFLAF 
 
 
Mhc1zla3778 152 DDAESRWVAPVEEALPTKRKWDNVPILNQYTKGYLEKECVDWLKKFREYGDQELRKVSPRDVHVFAKRYINGKDKLKLTC 
Mhc1zla3781 161 DDAESRWVAPVEEALPTKRKWDNVPILNQYTKGYLEKECVDWLKKFREYGDQELRKVSPRDVHVFAKRYINGKDKLKLTC 
 
 
Mhc1zla3778 232 LATGFYPKDVYLTIRKYRTALSDNDLESSGVRPNHDGTFQLRKSTYINEDEKAEYDCYVNHRTLKEPVIIRWNGECLSEP 
Mhc1zla3781 241 LATGFYPKDVYLTIRKYRTALSDNDLESSGVRPNHDGTFQLRKSTYINEDEKAEYDCYVNHRTLKEPVIIRWNGECLSEP 
 
 
Mhc1zla3778 312 PIAMIAGIIGVLILLGAIGVTVWILKKKNIIGNGDEKHFVVSTVSGNKDENGFVVSTVSGNKDEKRSMPDGSADSGKGSS 
Mhc1zla3781 321 PIAMIAGIIGVLILLGAIGVTVWILKKKNIIGNGDEKHFVVSTVSGNKDENGFVVSTVSGNKDEKRSMPDGSADSGKGSS 
 
 
Mhc1zla3778 392 A 
Mhc1zla3781 401 A 
 
 
Figure S4. Sequence variation of MHC class I Z proteins. Proteins encoded by transcripts described in 
manuscript are shown aligned. Transcript identity numbers are included as superscripts. Proteins encoded by 
alternatively spliced transcript variants (tv) are included. 
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