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>Mhc1zaa®***’ (GenBank KC607829)

MAVFAVLFSAVMLLATVPAWTEKHSLYY 1YTALSRPVNLPGIHEFTAMGLLDDRQIDYYNSQEQKK I1PKQPWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMERMRHNKSDVHVLQWRHGCE IESQDNNVRFSKG IDEYSYDGENFLSFDDADSQWVAPVDAAL
PTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDEELKQGSAPKVHVFAKRYVNGKAKLKLTCLATGFYPKDVYLTIRKYR
TALSDSEVESSGVRPNHDGTFQLRKSTY ILEEEKAEYDCYVAHRTLNAPVVTTWDGKCSDCSKESAIGLIVGAI IGAVVVAAI
VVVAF I LKKNNKFCFRTTQEPSEENGRVLMKDPVFKEENGAGKDPSVVPLTNGNH-

>Mhc1zaa®***® (GenBank KC607830)

MAVFAVLFSAVMLLATVPAWTEKHSLYY 1YTALSRPVNLPGIHEFTAMGLLDDRQIDYYNSQEQKK I1PKQPWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMERMRHNKSDVHVLQWRHGCE IESQDNNVWFSKG IDEYSYDGENFLSFDDADSQWVAPVDAAL
PTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDEELKQGSAPKVHVFAKRYVNGKAKLKLTCLATGFYPKDVYLTIRKYR
TALSDSEVESSGVRPNHDGTFQLRKSTY ILEEEKAEYDCYVAHRTLNAPVVTTWDGKCSDCSKESAIGLIVGAI IGAVVVAAI
VVVAF I LKKNNKFCFRTTQEPSEENGRVLMKDPVFKEENGAGKDPSVVPLTNGNH-

>Mhc1zba®**! (GenBank KC607831)

MGSFAVLFSAVMLVAVVPAWTEKHSLYY 1YTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSEQQKK 1PKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMERMRHNKSDVHVLQWRHGCE IESQGNDVRFSRG IDEYSYDGRNFLSFDDAESQWVAPVEEAL
PTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDKELREGSSPEVHVFAKR I INGKIKLKLTCLATGFYPKDVILNIRKYR
ITLPDNEVESTGVRPNEDGTFQLRKSINIYEDEKAEYDCYVSHTTLKEP I IKKWDGECLDGPESGSPIGITAGAITVVLVVLA
AIGGAVYFLRKRSGNNNVKPSSVPT I SGNKDEKCSMLPGSDDSGQGSSDGSSKSSPTNSQEKMD V-

>Mhc1zba®**? (GenBank KC607832)

MGSFAVLFSAVMLVAVVPAWTEKHSLYY 1YTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSEQQKK 1PKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMERMRNNKSDVHVLQWRHGCE IESQGNDVRFSRG IDEYSYDGRNFLSFDDAESQWVAPVEEAL
PTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDKELREGSSPEVHVFAKR I INGKIKLKLTCLATGFYPKDVILNIRKYR
ITLPDNEVESTGVRPNEDGTFQLRKSINIYEDEKAEYDCYVSHTTLKEP I IKKWDGECLDGPESGSPIGIT1AGAITVVLVVLA
AIGGAVYFLRKRSGNNNVKPSSVPT I SGNKDEKCSMLPGSDDSGQGSSDGSSKSSPTNSQEKMD V-

>Mhc1zba®**® (GenBank KC607833)

MGSFAVLFSAVMLVAVVPAWTEKHSLYY 1YTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSEQQKK 1PKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMERMRHNKSDVHVLQWRHGCE IESQGNDVRFSRG IDEYSYDGRNFLSFDDAESQWVAPVEEAL
PTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDKELREGSSPEVHVFAKR I INGKIKLKLTCLATGFYPKDVILNIRKYR
ITLPDNEVESTGVRPNEDGTFQLRKSINIYEVEKAEYDCYVSHTTLKEP I IKKWDGECLDGPESGSPIGI1AGAITVVLVVLA
AIGGAVYFLRKRSGNNNVKPSSVPT I SGNKDEKCSMLPGSDDSGQGSSDGSSKSSPTNSQEKMD V-

>Mhclzba*®*? (GenBank KC607834)

MGSFAVLFSAVMLLAVVPAWTEKHSLYY 1YTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSQEQKK IPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMERMRHNKSDVHVLQWRHGCE IDSQGDDVRFSRG IDEYSYDGRNFLSFDDAESQWVAPVEEAL
PTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDKELREGSSPEVHVFAKR I INGKIKLKLTCLATGFYPKDVILNIRKYR
ITLPDNEVESTGVRPNEDGTFQLRKSINIYEDEKAEYDCYVSHTTLKEP I IKKWDGECLDGPESGSPIGIT1AGAITVVLVVLA
AIGGAVYFLRKRSGNNNVKPSSVPT I SGNKDEKCSMLPGSDDSGQGSSDGSSKSSPTNSQEKMD V-
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>Mhci1zca® "™ (GenBank KC607835)
MAVLAVLFSAVMLLSVVSVRTEKHSLYY 1YTALSRPVDQSGIYQFTAMGLLDDRQIDYYNN IDQKK 1PKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMDRMRHNNSDLHVLQWRHGCE IE1QGNEHRFSKG IDEYSYDGRNFLSFDDAESQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELRDGSPPDVYVFARRI I SGKIKLKLTCMATGFYPKDMILTIRKYR
TTLPDNDLDSSGVRPNQDGTFQLRKSTNIYEDEKAEYDCYVNHRTLKEP I IVRWNGEYLSEPPIATTAATIGVLILLVAIGVT
VWILKKKNI I1GNKDEKRSMPNGSANYGRGSSA-

>Mhc1zca**® (GenBank KC607836)

MAVLAVLFSAVMLLSVVSVRTEKHSLYY 1YTALSRPVDQSGIYQFTAMGLLDDRQIDYYNN IDQKK 1PKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMDRMRHNNSDLHVLQWRHGCE IE1QGNEHRFSKG IDEYSYDGRNFLSFDDAESQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELRDGYGEYLSEPPIATIAATIGVLILLVAIGVTVWILKKKNIIGN
KDEKRSMPNGSANYGRGSSA-

>Mhci1zca®’’ (GenBank KC607837)
MAVLAVLFSAVMLLSVVSVRTEKHSLYY 1YTALSRPVDQSGIYQFTAMGLLDDRQIDYYNN IDQKK 1PKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMDRMRHNNSDLHVLQWRHGCE IE1QGNEHRFSKG IDEYSYDGRNFLSFDDAESQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELRDGSPPDVYVFARRI I SGKIKLKLTCMATGFYPKDMILTIRKYR
TTLPDNDLDSSGVRPNQDGTFQLRKSTNIYEDEKVEYDCYVNHRTLKEP I IVRWNGEYLSEPPIATITAATIGVLILLVAIGVT
VWILKKKN I IGNKDEKRSMPNGSANYGRGSSA-

>Mhc1zca®*° (GenBank KC607838)
MAVLAVLFSAVMLLFVVPAWTEKHSLYY 1YTALSRPVDQSGIYQFTAMGLLDDRKIDYYNN IDQKR I PKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMDRMRHNNSDLHVLQWRHGCE IESQGNEHRFSKG IDEYSYDGENFLAFDDAESQWVAPVEEAL
PTKRKWDNVPILNQYTKAYLEKECVDWLNKFREYGDQELREGSPPDVHVFARRI I SGKIKLKLTCMATGFYPKDMILTIRKYR
MALPDNNLESSGVRPNQDGTFQLRKNTY IDEDEKAEYDCYVDHRTLKEP I IVRWYGEYLSEPPIAILAATIGVLILLVAIGVT
VWILKKKN I IGNKDEKRSMPNGSANYG IGSGA-

>Mhc1zca®® (GenBank KC607839)

MAVLAVLFSAVMLLFVVPAWTEKHSLYY 1YTALSRPVDQSGIYQFTAMGLLDDRKIDYYNN IDQKR I PKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMDRMRHNNSDLHVLQWRHGCE IESQGNEHRFSKG IDEYSYDGENFLAFDDAESQWVAPVEEAL
PTKRKWDNVP ILNQYTKAYLEKECVDWLNKFREYGDQELREGSPPDVHVFARRI I SGKIKLKLTCMATGFYPKDMILTIRKYR
MALPDNNLESSGVRPNQDGTFQLRKNTY IDEDEKAEYDCYVDHRTLKEP I I'VRWCNQSI1QKYHFRTSTFFCQN-

>Mhc1zca®®’ (GenBank KC607840)
MAVLAVLFSAVMLLFVVPAWTEKHSLYY 1 YTALSRPVDQSGIYQFTAMGLLDDRKIDYYNN IDQKR IPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMDRMRHNNSDLHVLQWRHGCE IESQGNEHRFSKG IDEYSYDGENFLAFDDAESQWVAPVEEAL
PTKRKWDNVP ILNQYTKAYLEKECVDWLNKFREYGDQELREGSPPDVHVFTRRI I SGKIKLKLTCMATGFYPKDMILTIRKYR
MALPDNNLESSGVRPNQDGTFQLRKNTY IDEDEKAEYDCYVDHRTLKEP I IVRWYGEYLSEPPIAILAATIGVLILLVAIGVT
VWILKKKN I IGNKDEKRSMPNGSANYG IGSGA-

>Mhc1zca®®? (GenBank KC607841)
MAVLAVLFSAVMLLFVVPAWTEKHSLYY 1 YTALSRPVDQSGIYQFTAMGLLDDRQIDYYNS IEQKK IPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMDRMRHNNSDLHVLQWRHGCE IESQGNEHRFSKG IDEYSYDGENFLAFDDAESQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELRDGSAPDVYVFARRI I SDKIKLKLTCLATGFYPKDVYLTIRKYC
MALPDKEFEFSGVRPNPDGTFQLRKSTY ILEDEKAEYDCYVNHRTLKEPV IVRWNGECLSEPPIAMIAGI IGVFILLGAIGVT
VWILKKKN I I1GNKDEKRSMPNGSANSGRGNSA-

>Mhc1zca®®* (GenBank KC607842)
MAVLAVLFSAVMLLFVVPAWTEKHSLYY 1 YTALSRPVDQSGIYQFTAMGLLDDRQIDYYNS IEQKK IPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMDRMRHNNSDLHVLQWRHGCE IESQGNEHRFSKG IDEYSYDGENFLAFDDAESQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDQELRDGYGECLSEPPIAMIAGI IGVFILLGAIGVTVWILKKKNIIGN
KDEKRSMPNGSANSGRGNSA-

>Mhc1zda**®* (GenBank KC607843)

MAVFVVLLLAVMLLDVEPATTEKHSLYY 1YTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSQEQKK IPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMDRMRHNKSDVHVLQWRHGCE IDSQDDDVRFSKG IDEYSYDGENFLSFDDADSQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDEELREGSPPDVHVFARS I INGKAKLKLTCLATGFYPKDVYLTIRKYR
MALSDKDLESSGVRPNHDGTFQLRKSTY 1 YEDEKAEYDCYVKHRTLGAP I IKKWDGKCSDCSKVTFLGMIVGAT IGAVLVLTV
IGLVILVLTRKKAPKKPFYKNG IGDNDPSAIPLNNNQHIEPSVKESKNKPTAAEGQSTSGDLKS-
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>Mhci1zda®*® (GenBank KC607844)

MAVFVVLLLAVMLLDVEPATTEKHSLYY 1YTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSQEQKK IPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMDRMRHNKSDVHVLQWRHGCE IDSQDDDVRFSKG IDEYSYDGENFLSFDDADSQWVAPVDAAL
PTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDEELREGSPPDVHVFARS I INGKAKLKLTCLATGFYPKDVYLTIRKYR
MALSDKDLESSGVRPNHDGTFQLRKSTY 1 YEDEKAEYDCYVKHRTLGAP I IKKWDGKCSDCSKVTFLGMIVGAI IGAVLVLTV
IGLVILVLTRKKGIGDNDPSAIPLNNNQHIEPSVKESKNKPTAAEGQSTSGDLKS-

>Mhclzda*®®’ (GenBank KC607845)

MAVFVVLLLAVMLLDVEPATTEKHSLYY 1YTALSRPVDLPGIYEFTAMGLLDDRQIDYYNSQEQKK IPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMDRMRQNKSDLHVLQWRHGCE IDSQDDDVRFSKG IDEYSYDGENFLSFDDADSQWVAPVDAAL
PTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYEDEELREGSPPDVHVFARS I INGKAKLKLTCLATGFYPKDVYLTIRKYR
MALSDKDLESSGVRPNHDGTFQLRKSTY 1 YEDEKAEYDCYVKHRTLGAP I IKKWDGKCSDCSKVTFLGMIVGAI IGAVLVLTV
IGLVILVLTIKKAPKKPFYKNG IGDNDPSATPLNNNQHIEPSVKESKNKPTAAEGQSTSGDLKS-

>Mhclzda*®®® (GenBank KC607846)

MAVFVVLLLAVMLLDVEPATTEKHSLYY 1YTALSRPVDLPGIYEFTAMGLLDDRQIDYYNSQEQKK IPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMDRMRQNKSDLHVLQWRHGCE IDSQDDDVRFSKG IDEYSYDGENFLSFDDADSQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYEDEELREGSPPDVHVFARS I INGKAKLKLTCLATGFYPKDVYLTIRKYR
MALSDKDLESSGVRPNHDGTFQLRKSTY 1 YEDEKAEYDCYVKHRTLGAP I IKKWDGKCSDCSKVTFLGMIVGAI IGAVLVLTV
IGLVILVLTIKKGIGDNDPSAIPLNNNQHIEPSVKESKNKPTAAEGQSTSGDLKS-

>Mhc1zda’*® (GenBank KC607847)

MAVFVVLLLAVMLLDVEPATTEKHSLYY 1YTALSRPVDLPGIYEFTAMGLLDDRQIDYYNSQEQKK IPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMDRMRQNKSDLHVLQWRHGCE IDSQDDDVRFSKG IDEYSYDGENFLSFDDADSQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYEDEELREGSPPDVHVFARS I INGKAKLKLTCLATGFYPKDVYLTIRKYR
MALSDKDLESSGVRPNHDGTFQLRKSTY 1 YEDEKAEYDCYVKHRTLGAP I IKKWDGKCSDCSKVTFLGMIVGATIGVVLVLTV
IGLVILVLTIKKGIGDNDPSAIPLNNNQHIEPSVKESKNKPTAAEGQSTSGDLKS-

>Mhc1zda*?® (GenBank KC607848)

MAVFVVLLLAVMLLDVEPATTEKHSLYY 1YTALSRPVDLPGIYEFTAMGLLDDRQIDYYNSQEQKK IPKQHWMKERMQEDYWE
KGTQSRKSKEQWFNVNVN I LMDRMRHNKSDLHVLQWRHGCE IDSQDDDVRFSKG IDEYSYDGENFLSFDDADSQWVAPVDAAL
PTKRKWDNVPILNQYTKGYLEKECVDWLNKFREYGDEELREGSPPDVHVFARS I INGKAKLKLTCLATGFYPKDVYLTIRKYR
MALPDKEFESSGVRPNHDGTFQLRKSTY 1 YEDEKAEYDCYVNHTTLGAP I IKKWDGKCSDCSKVTFLGMIVGAI IGAVLVLTV
IGLVILVLTRKKAPKKPFYKNG IGDNDPSAIPLNNNQHIEPSVKESKNKPTAAEGQSTGGDLKS-

>Mhc1zea®*®® (GenBank KC607850)

MAVFAALFSVVMLFTVVPAWTEKHSLYY 1YTALSRPVHLPGIYEFTAMGLLDDRQIDYYNSQEQKK IPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNLK 1 LMERMRHNNNSDVHVLQWRHGCE IDSQGNDVRFSKG IDEYSYDGRNFLAFDDADSQWVAPVEEA
LPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDQELREGSPPDVHVFAKK I ISGKAKLKLTCMVTGFYPKDVILTIRKY
RTALSDNEVESSGVRPNPDGTFQLRKSTNIYEKAEYDCYVAHRTLKEP I IKKWDGECQDCSSGTPIGTIFGALIGVLLVLAVI
GGAVYFLANTRMGWRNAL-

>Mhc1zea®® (GenBank KC607851)

MAVFAALFSVVMLFTVVPAWTEKHSLYY 1YTALSRPVHLPGIYEFTAMGLLDDRQIDYYNSQEQKK I1PKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNLK 1 LMERMRHNNNSDVHVLQWRHGCE IDSQGNDVRFSKG IDEYSYDGRNFLAFDDADSQWVAPVEEA
LPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDQELREGSPPDVHVFAKK I ISGKAKLKLTCMVTGFYPKDVILTIRKY
RTALSDNEVESSGVRPNPDGTFQLRKSTNIYEKAEYDCYVAHRTLNEP I IKKWDGECQDCSSGTPIGTIFGALIGVLLVLAVI
GGAVYFLANTRMGWRNAL-

>Mhci1zea®"*® (GenBank KC607852)

MAVFAALFSVVMLFTVVPAWTEKHSLYY 1YTALSRPVDLPGIYQFTAMGLLDDRQIDYYNSQEQKK IPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNLK 1 LMDRMRHNNNSDFHVLQWRHGCE I1DSQDDDVRFSKG IDEYSYDGRNFLAFDDAESQWVAPVEEA
LPTKRKWDKVP ILNQYTKGYLEKECVDWLNKFREYGDQELREGSPPDVHVFAKK I ISGKAKLKLTCLVTGFYPKDVYLTIRKY
RTALSDNEVESSGVRPNPDGTFQLRKSTNIYEKAEYDCYVAHRTLKEP 1 1 IKWDGECQDCSSGTPIGTIFGALIGVLLVLAVI
GGAVYFLANTRMGWRNAL-

>Mhc1zea®*"* (GenBank KC607853)

MAVFAALFSVVMLFTVVPAWTEKHSLYY 1YTALSRPVNLPGIYEFTAMGLLDDRQIDYYNSQEQKK IPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVG I LMDRMRHNKSDLHVLQWRHGCE IDSQDDDVRFSKG IDEYSYDGENFLAFDDAESRWVAPVEEAL
PTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDQELREGSPPEVHVFAKK I I SGKAKLKLTCMVTGFYPKDVILTIRKYR
TALSDNEVESSGVRPNPDGTFQLRKSTNIYEKAEYDCYVSHRTLKEP I IKKWDGECQDCSSGTPIGTIVGALIGVLLVLAVIG
GLVYFLANTRMGWRNAL -
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>Mhc1zea’®® (GenBank KC607854)

MAVFAALFSVVMLFTVVPAWTEKHSLYY 1YTALSRPVHLPGIYEF1AMGLLDDRQIDYYNSQEQKK IPKQHWMKEKMQEDYWE
KGTQSRKSKEQWFNVNLK 1 LMDRMRHNNNSDLHVLQWRHGCE I1DSQDDDVRFSKG IDEYSYDGKNFLAFDDAESRWVAPVEEA
LPTKRKWDNVD ILNQYTKGYLEKECVDWLNKFREYGDQELGEGSPPDVHVFAKK I ISGKAKLKLTCMVTGFYPKDVYLTIRKY
RTALSDNDLESSGVRPNHDGTFQLRKSTY INEKAEYDCYVSHRTLKEP I IKKWDGECQDCSSGTPIGT IFGALIGVLLVLAAI
GGAVYFLANTRMGWRNAL -

>Mhc1zfa®**? (GenBank KC607855)

MIMDVKVLTLLCVFLLYGALPLCRAEKHSLYY IYTGLSRPVDLPGIYEFSAMGLLDDRQIDSYNSREQRKIPKQQWMKEKMQE
DYWEKGTQSRKSKEQWFNVNVH I LMDRMRHNRLDLHVLQWRHGCEVE IKGSEVKFSKG IDEYGYDGENFLAFDEAESQWVAPV
EEALPTKRKWDSVP ILNQYTKGYLEKECVDWLNKFREYANEELRNGSPPEVHVFAVKS I SDKTKLKLTCLATGFYSKDTMLVI
RRNRLPEKKTESTGVRPNHDQTFQLRKSVEIEQDETDEYDCYMTHRTLKGPV IARWDGKCKDCLPNLNWIWVVAGAVLMLGVV
ALLLVLLKKKIIDLRQRLSGSQSPLYQIQADSESEDYNH-

>Mhc1zfa**® (GenBank KC607859)

MIMDVKVLTLLCVFLLYGALPLCRAEKHSLYY IYTGLSRPVDLPGIYEFSAMGLLDDRQIDSYNSREQRKIPKQQWMKEKMQE
DYWEKGTQSRKSKEQWFNVNVH I LMERMRHNRLDLHVLQWRTGCEVE IKGSEVKFSKG IDEYGYDGENFLAFDDAESQWVAPV
EEALPTKRKWDSVP ILNQYTKGYLEKECVDWLNKFREYANEELRNGSPPEVHVFAVKS I SDKTKLKLTCLATGFYSKDTMLV I
RRNRLPEKKTESTGVRPNHDQTFQLRKSVEIEQDETDEYDCYMTHRTLKGPV IARWDGKCKDCLPNLNWICVVAGAVLMLGVV
ALLLVLLKKKIIDLRQRLSGSQSPLYQIQADSESEDYNH-

>Mhc1zfa**" (GenBank KC607862)

MIMDVKVFTSLCVLLFYGALPSCRAEKHSLYY IYTGLSRPVDLPGIYEFSAMGLLDDRQIDSYNSREQRKIPKQQWMKEKMQE
DYWEKGTQSRKSKELWFNVNVN I LMDRMRHNRLDLHVLQWRTGCEVE IKGSEVKFSKGIDEYGYDGENFLAFDDAESQWVAPV
EEALPTKRKWDSVP ILNQYTKGYLEKECVDWLNKFREYADEELRNGSPPEVHVFAVKS I SDKTKLKLTCLATGFYSKDTMLVI
RRNRLPEKKTESTGVRPNHDQTFQLRKSVEIEQDETDEYDCYMTHRTLKGPV IARWDGKCKDCLPNLNWICVVAGAVLMLGVV
ALLLVLLKKKIIDLRQRLSGSQSPLYQIQADSESEDYNH-

>Mhc1zfa***° (GenBank KC607864)

MIMDVKVFTLLCAFLLNGALPSCRAEKHSLYY IYTGLSKPVDLPGIYEFSAMGLLDDRQIDSYNSREQIN IPKQQWMKEKMQE
DYWEKGTQSRKSKEQWFNVNVH I LMERMRHNRSDLHVLQWRTGCEVE IKGSEVKFSKG IDEYGYDGENFLAFDDAESQWVAPV
EEALPTKRKWDSVP ILNQYTKGYLEKECVDWLNKFREYANEELRNGSPPEVHVFAVKS I SDKTKLKLTCLATGFYSKDTMLV I
RRNRLPEKKTESTGVRPNHDQTFQLRKSVEIEQDETDEYDCYMTHRTLKGPV IARWDGKCKDCLPNLNWICVVAGAVLMLGVV
ALLPVLLKKKIIGSRQRLSGSQSPLYQIQADSESEDYNH-

>Mhc1zja***? (GenBank KC607866)
MTSFDRSFTLLYLCLFHVIMSSFRAEKHSLYFIYTGLSRPVDLPGIYEFSAMGLLDDRQIDSYNSEEQRN IPKQQWMKEKMQE
DYWENRTQSRKEKQLWFYDNVHLL IDRNRQSTSVLHVLQWRHGCEVEKQGNEHSFNKS IDEYGYDGEDFLYYDDAESRWVAPV
EEALPTKRKWDNLP ILNQYTKDYLEKECVDWLNKFREYADEELRKASPPDVFKLTRKSTKDETKLKLTCLATGFYPNDVMLNI
RRYRVYLPEQET ISTGVRPNHDQTFQLSKSVEIKEDQIDNYDCSVSHRTFKQP I 1 IKWDGTDLDGIYTGHPPETVPVVIGSVL
IFLAILGVVVFLVMKCGEQDSSSTDTTECTSILLGFIADHLNKELTEGENW-

>Mhc1zja**'’ (GenBank KC607867)
MTSFDRSFTLLYLCLFHVIMSSFRAEKHSLYFIYTGLSRPVDLPGIYEFSAMGLLDDRQIDSYNSEEQRN IPKQQWMKEKMQE
DYRENRTQSRKEKQLWFYDNVHLL IDRNRQSTSDGTDLDGIYTGHPPETVPVVIGSVLIFLAILGVVVFLVMKCGEQDSSSTD
TTECTSILLGFIADHLNKELTEGENW-

>Mhc1zja®*"** (GenBank KC607868)
MTSFDRSFTLLYLCLFHVILSSFRAEKHSLYFIYTGLSRPLDLPGIYEFSAMGLLDDRQIDSYNSEEQRN IPKQQWMKENMQE
DYWENRTQSRKSKELWFYDNVHLL IDRNRQSTSDLHVLQWRHGCEVEKQGNEHSFNKS INEYGYEGKDFLSFDEAESRWVTAV
EEALPTKRKWDSVP ILNQYTKDYLEKECVDWLNKFREYVDEEFRKASPPDVYKFTKKSTKDETKLKLTCLATGFYPNDVMLNI
RRYRVYLPEQET ISTGVRPNHDQTFQLSKSVEIKEDQIDNYDCSVSHRTFKQSI 1 IKWDGTDLDGKYTGYPPETVPVVIGSVL
IFLAILAVVVFLVMNYDAVCLPRELQKTESQKTLQNQSSTTEQDSSSTDTTECTSILPGFIADHLNKELTEGENW-

>Mhc1zja*"*® (GenBank KC607869)
MTSFDKSFTLLYLCLFHVILSSFRAEKHSLYFIYTGLSRPLDLPGI1YVFSAMGLLDDRQIDSYNSREQRN IPKQQWMKENMQE
DYWENRTQSRKEQQRWFYKNVHLL IDRNRQSTSDLHVLQWRHGCEVEKQGNEHSFNKS INEYGYEGKDFLSFDEAESRWVTAV
EEALPTKRKWDSVP ILNQYTKDYLEKECVDWLNKFREYADEEFRKASPPDVYKFTKKSTKDETKLKLTCLATGFYPNDVMLNI
RRYRVYLPEQET ISTGVRPNHDQTFQLSKSVEIKEDQIDNYDCSVSHRTFKQSI 1 IKWDGTDLDGKYTGYPPETVPVVIGSVL
IFLAILGVVVFLVMNYDAVCLPRELQKTESQKTLQNQSSTTEQDSSSTDTTDCTSILPRFNANHQYKVVTKEECI -

Zebrafish MHC Class | Z sequences S4 | Dirscherl & Yoder



>Mhc1zka®** (GenBank KC607870)

MMSGGVASGICALLCVFLLCGDLPSAQGEKHSLYY IYTGLSKPLDLPGI1YEFSAMGLLDDRQIDSYNSEEQRKIPKQQWMKEK
MQEDYWEKGTQSRKSKEQWFNVNVH I LMDRMRHNKSDLHVLQWRHGCEVE I QGSEVKFSKGVSEYGYDGENLLSFDETESQWV
APVKEALPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYADAELRNGSPPDVYKFTKKSTKDETKLKLTCLATGFYPSDVM
LNIRRNRVYLPEQETISTGVRPNHDQTFQLSKSVEIKEDQIDEYDCSVSHRTFKQP 1 1 IKWDGTDLDGKYTGYPPETVPVVIG
SVLILLAILAVVVFLVMNYDGECCKGLFIHFTLLKDCGLLLPPCGKTEYV-

>Mhc1zla®*'’® (GenBank KC607871)

MAVLAVLFSAVMLLSVVPAWTEKHSLFY 1YTALSRPVDLPGIYEFTAMGLLDDRQIDYYNS IDQKK1PKQPWMKEKMQEDYWE
KGTQSRKSKEQWFNVNVN I LMDRMRHNKSDVHVLQWRHGCE IDSQGNDVRFSKG IDEYSYDGENFLAFDDAESRWVAPVEEAL
PTKRKWDNVP ILNQYTKGYLEKECVDWLKKFREYGDQELRKVSPRDVHVFAKRY INGKDKLKLTCLATGFYPKDVYLTIRKYR
TALSDNDLESSGVRPNHDGTFQLRKSTY INEDEKAEYDCYVNHRTLKEPV I IRWNGECLSEPPIAMIAGI IGVLILLGAIGVT
VWILKKKNI IGNGDEKHFVVSTVSGNKDENGFVVSTVSGNKDEKRSMPDGSADSGKGSSA-

>Mhc1zla®*"®! (GenBank KC607872)
MAVLAVLFSAVMLLSVVPAWTDHVLLSFNTEKHSLFY 1YTALSRPVDLPG I YEFTAMGLLDDRQIDYYNS 1DQKK I PKQPWMK
EKMQEDYWEKGTQSRKSKEQWFNVNVN I LMDRMRHNKSDVHVLQWRHGCE 1 DSQGNDVRFSKG 1 DEYSYDGENFLAFDDAESR
WVAPVEEALPTKRKWDNVP I LNQYTKGYLEKECVDWLKKFREYGDQELRKVSPRDVHVFAKRY INGKDKLKLTCLATGFYPKD
VYLT IRKYRTALSDNDLESSGVRPNHDGTFQLRKSTY INEDEKAEYDCYVNHRTLKEPV I IRWNGECLSEPP IAMIAG I 1GVL
ILLGAIGVTVWILKKKN I IGNGDEKHFVVSTVSGNKDENGFVVSTVSGNKDEKRSMPDGSADSGKGSSA-

Figure S1. Full-length zebrafish MHC class | 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 al-a3 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
(2v9). Color-coding was employed to indicate the source of the sequence as follows: red = transcripts predicted
from the reference genome (2Zv9), 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
Mhclzga and Mhclzha.
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Table S1. Zebrafish Z genes identified in the de novo genomic assemblies from double haploid homozygous AB
(DHAB) and Tibingen (DHTu2) individuals.

Genomic Gene DHAB DHTu2
Scaffold/BAC
DKEY-28D10 mhclzaa

mhclzla

Chr1l, Scaffold 68 mhclzba
mhclzca

mhclzda

mhclzea

Chr3, Scaffold 307 mhclzfa
Chr3, Scaffold 312  mhclzga
mhclzha

mhclzia

mhclzja

Scaffold NA257 mhclzka v

% Only able to identify exons encoding a3 to C terminus.

AN NN

ANANA NANENAENA N

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

Genomic Location

mhclzca Chrl, Scaffold 68 12.1
mhclzaa DKEY-28D10 11.1
mhclzga + mhclzha Chr3, Scaffold 312 9.2
mhclzba Chr1, Scaffold 68 9.0
mhclzia Chr3, Scaffold 312 7.9
mhclzja Chr3, Scaffold 312 7.2
mhclzea Chr1, Scaffold 68 6.6
mhclzka Scaffold NA257 5.2
mhclzda Chrl, Scaffold 68 4.4
mhclzfa Chr3, Scaffold 307 4.3
mhclzla DKEY-28D10 4.0
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Mhclzaa

3927
3928

Mhclzaa
Mhclzaa

3927
3928

Mhclzaa
Mhclzaa

3927
3928

Mhclzaa
Mhclzaa

3927
3928

Mhclzaa
Mhclzaa

3927
3928

Mhclzaa
Mhclzaa

1
1

81
81

161
161

241
241

321
321

MAVFAVLFSAVMLLATVPAWTEKHSLYY I'YTALSRPVNLPG IHEFTAMGLLDDRQ IDYYNSQEQKK I PKQPWMKEKMQED]
MAVFAVLFSAVMLLATVPAWTEKHSLYY I YTALSRPVNLPGIHEFTAMGLLDDRQ IDYYNSQEQKK I PKQPWMKEKMQED]
YWEKGTQSRKSKEQWFNVNVN I LMERMRHNKSDVHVLQWRHGCE I ESQDNNV[EFSKG IDEYSYDGENFLSFDDADSQWVA
YWEKGTQSRKSKEQWFNVNVN I LMERMRHNKSDVHVLQWRHGCE I ESQDNNV{J|FSKG IDEYSYDGENFLSFDDADSQWVA
PVDAALPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDEELKQGSAPKVHVFAKRYVNGKAKLKLTCLATGFYPKD]
PVDAALPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDEELKQGSAPKVHVFAKRYVNGKAKLKLTCLATGFYPKD]
VYLTIRKYRTALSDSEVESSGVRPNHDGTFQLRKSTY I LEEEKAEYDCYVAHRTLNAPVVTTWDGKCSDCSKESAIGLI
VYLTIRKYRTALSDSEVESSGVRPNHDGTFQLRKSTY I LEEEKAEYDCYVAHRTLNAPVVTTWDGKCSDCSKESAIGL I
GAT1GAVVVAAIVVVAF I LKKNNKFCFRTTQEPSEENGRVLMKDPVFKEENGAGKDPSVVPLTNGNH
GA11GAVVVAAIVVVAF I LKKNNKFCFRTTQEPSEENGRVLMKDPVFKEENGAGKDPSVVPLTNGNH

Mhclzba

Mhc1zba®t%!
Mhc1zba®6%?
Mhc1zba®%®
Mhclzba®®?

Mhclzba®®!
Mhclzba®>?
Mhc1zba®6%®
Mhc1zba®6%?

Mhc1zba®t%!
Mhc1zba®6%?
Mhc1zba®6%®
Mhclzba®®?

Mhc1zba®t%!
Mhclzba®?
Mhc1zba®%®
Mhc1zba®6%?

Mhclzba®!
Mhc1zba®6%?
Mhc1zba®6%®
Mhclzba®®?

MGSFAVLFSAVMLVAVVPAWTEKHSLYY I YTALSRPVNLPG I YEFTAMGLLDDRQ IDYYNSEQQKK I PKQHWMKEKMQED]
MGSFAVLFSAVMLVAVVPAWTEKHSLYY I YTALSRPVNLPG I YEFTAMGLLDDRQ IDYYNSEQQKK I PKQHWMKEKMQED]
MGSFAVLFSAVMLVAVVPAWTEKHSLYY I YTALSRPVNLPG I YEFTAMGLLDDRQ IDYYNSEQQKK I PKQHWMKEKMQED]
MGSFAVLFSAVMLEBAVVPAWTEKHSLYY I YTALSRPVNLPG I YEFTAMGLLDDRQ IDYYNS@SQKK I PKQHWMKEKMQED]

YWEKGTQSRKSKEQWFNVNVN I LMERMRHNKSDVHVLQWRHGCE IESQGNDVRFSRG IDEYSYDGRNFLSFDDAESQWVA
YWEKGTQSRKSKEQWFNVNVN I LMERMRINKSDVHVLQWRHGCE I ESQGNDVRFSRG I DEYSYDGRNFLSFDDAESQWVA
YWEKGTQSRKSKEQWFNVNVN I LMERMRHNKSDVHVLQWRHGCE IESQGNDVRFSRG IDEYSYDGRNFLSFDDAESQWVA
[YWEKGTQSRKSKEQWFNVNVN I LMERMRHNKSDVHVLQWRHGCE I BSQGEDVRFSRG IDEYSYDGRNFLSFDDAESQWVA

PVEEALPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDKELREGSSPEVHVFAKR I INGKIKLKLTCLATGFYPKD]
PVEEALPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDKELREGSSPEVHVFAKR I INGKIKLKLTCLATGFYPKD]
PVEEALPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDKELREGSSPEVHVFAKR I INGKIKLKLTCLATGFYPKD]
PVEEALPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDKELREGSSPEVHVFAKR I INGKIKLKLTCLATGFYPKD]

VILNIRKYRITLPDNEVESTGVRPNEDGTFQLRKS INIYEDEKAEYDCYVSHTTLKEP I IKKWDGECLDGPESGSPIGI |1
ILNIRKYRITLPDNEVESTGVRPNEDGTFQLRKS IN1YEDEKAEYDCYVSHTTLKEP I IKKWDGECLDGPESGSPIGI 1
ILNIRKYRITLPDNEVESTGVRPNEDGTFQLRKSIN1YE]EKAEYDCYVSHTTLKEP I IKKWDGECLDGPESGSPIGI I

VILNIRKYRITLPDNEVESTGVRPNEDGTFQLRKS INIYEDEKAEYDCYVSHTTLKEP I IKKWDGECLDGPESGSPIGI |1

AGAT IVVLVVLAAIGGAVYFLRKRSGNNNVKPSSVPT I SGNKDEKCSMLPGSDDSGQGSSDGSSKSSPTNSQEKMDI
AGAT IVVLVVLAAIGGAVYFLRKRSGNNNVKPSSVPT I SGNKDEKCSMLPGSDDSGQGSSDGSSKSSPTNSQEKMDI
AGAT IVVLVVLAAIGGAVYFLRKRSGNNNVKPSSVPT I SGNKDEKCSMLPGSDDSGQGSSDGSSKSSPTNSQEKMDI
AGAI IVVLVVLAAIGGAVYFLRKRSGNNNVKPSSVPT I SGNKDEKCSMLPGSDDSGQGSSDGSSKSSPTNSQEKMDI
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Mhclzca

3774
3777
3790
3787
3792
3919
3788
3794

Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca

3774
3777
3790
3787
3792
3919
3788
3794

Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca

3774
3777
3790
3787
3792
3919
3788
3794

Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca

3774
3777
3790
3787
3792
3919
3788
3794

Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca

3774
3777
3790
3787
3792
3919
3788
3794

Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca
Mhclzca

RPRRRRRRR

MAVLAVLFSAVMLLEVVERTEKHSLYY I'YTALSRPVDQSG I YQFTAMGLLDDRQ IDYYNN I DQKK I PKQHWMKEKMQED

MAVLAVLFSAVMLLFVVPAWTEKHSLYY I'YTALSRPVDQSG I YQFTAMGLLDDR{NIDYYNN IDQKR I PKQHWMKEKMQED]
MAVLAVLFSAVMLLFVVPAWTEKHSLYYIYTALSRPVDQSGIYQFTAMGLLDDRkIDYYNNIDQKIIPKQHWMKEKMQED
MAVLAVLFSAVMLLFVVPAWTEKHSLYY 1 YTALSRPVDQSG I YQFTAMGLLDDRQ 1DYYNF1EQKK 1 PKQHWMKEKMQED
MAVLAVLFSAVMLLEVVERTEKHSLYY 1 YTALSRPVDQSG I YQFTAMGLLDDRQ 1DYYNN IDQKK 1 PKQHWMKEKMQED
MAVLAVLFSAVMLLFVVPAWTEKHSLYY I YTALSRPVDQSG I YQFTAMGLLDDRJ1 DYYNN I DQK[] I PKQHWMKEKMQED
MAVLAVLFSAVMLLFVVPAWTEKHSLYY I YTALSRPVDQSG I YQFTAMGLLDDRQ IDYYNS 1 EQKK I PKQHWMKEKMQED]

YWEKGTQSRKSKEQWFNVNVN I LMDRMRHNNSDLHVLQWRHGCE I ElJQGNEHRFSKG IDEY SYDG[ENFLEFDDAESQWVA
YWEKGTQSRKSKEQWFNVNVN I LMDRMRHNNSDLHVLQWRHGCE I ElJOQGNEHRFSKG IDEY SYDG[ENFLEFDDAESQWVA
YWEKGTQSRKSKEQWFNVNVN I LMDRMRHNNSDLHVLQWRHGCE IESQGNEHRFSKG IDEYSYDGENFLAFDDAESQWVA
YWEKGTQSRKSKEQWFNVNVN I LMDRMRHNNSDLHVLQWRHGCE IESQGNEHRFSKG IDEYSYDGENFLAFDDAESQWVA
YWEKGTQSRKSKEQWFNVNVN I LMDRMRHNNSDLHVLQWRHGCE I ESQGNEHRFSKG IDEYSYDGENFLAFDDAESQWVA
YWEKGTQSRKSKEQWFNVNVN I LMDRMRHNNSDLHVLQWRHGCE I E[JQGNEHRFSKG I DEYSYDG[ENFLEFDDAESQWVA
YWEKGTQSRKSKEQWFNVNVN I LMDRMRHNNSDLHVLQWRHGCE IESQGNEHRFSKG IDEYSYDGENFLAFDDAESQWVA

161
161
161
161
161
161
161
161

241
241
241
241
241
209
241
209

321
321
321
321
321
226
321
226

YWEKGTQSRKSKEQWFNVNVN I LMDRMRHNNSDLHVLQWRHGCE IESQGNEHRFSKG IDEYSYDGENFLAFDDAESQWVA

PVDAALPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDQELRDGSPPD
PVDAALPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDQELRDGSPPD
P LPTKRKWDNVP ILNQYTKEYLEKECVDWLNKFREYGDQELREGSPPD
P LPTKRKWDNVPILNQYTKIYLEKECVDWLNKFREYGDQELRIGSPPD
PVDAALPTKRKWDNVP I LNQYTKGYLEKECVDWLNKFREYGDQELRDGSAPD
PVDAALPTKRKWDNVP ILNQYTKGY LEKECY DWLNKFREY GDQE L R D G gttt ettt sttt et
PVEEALPTKRKWDNVP I LNQYTKEYLEKECVDWLNKFREYGDQELREGSPPD
PVDAALPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDQELRDG

VFARRI ISGKIKLKLTCMATGFYPKD]

MILT IRKYRMALPDNNLESSGVRPNQDGTFQLRKY
MILT IRKYRMALPDNNLESSGVRPNQDGTFQLRKN
ML TIRKY@OMALPDNSZFIFSGVRPNEDGTFQLRKS

MILT I RKYRMALPDNYLESSGVRPNQDGTFQLRKNTY IBEDEKAEYDCYVEHRTLKEP I 1VR /W SIS S

——————————————————————————————————————————————————————————————— VGeBLsere LA AR

GVLILLVAIGVTVWILKKKN I IGNKDEKRSMPNGSANYGRGSSA
GVLILLVAIGVTVWILKKKN I IGNKDEKRSMPNGSANYGRGSSA
GVLILLVAIGVTVWILKKKNIIGNKDEKRSMPNGSANYGHGSGn

GSEA

GVLILLVAIGVTVWILKKKN I IGNKDEKRSMPNGSANYG
GV[gI LLEAIGVTVWILKKKN I IGNKDEKRSMPNGSANEGRGYSA
GVLILLVAIGVTVWILKKKN I I GNKDEKRSMPNGSANYGRGSSA
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Mhclzda

Mhclzda*'%
Mhclzda*®®”
Mhclzda*%®
Mhclzda*®®
Mhclzda®*®®
Mhclzda**%®

Mhclzda*'%
Mhclzda*®®”
Mhclzda*°®
Mhclzda*®®
Mhclzda®*®®
Mhclzda?**®®

Mhclzda*'%
Mhclzda*®®”
Mhclzda*°®
Mhclzda*®®
Mhc1zda*®®®
Mhclzda?**%®

Mhclzda**
Mhclzda**®”
Mhclzda*'®®
Mhclzda*®®
Mhc1zda*®®®
Mhclzda?**%®

Mhclzda**
Mhclzda**®”
Mhclzda*'®®
Mhclzda*®®
Mhclzda*®®®
Mhclzda?**®®

RPRRRPRPR

161
161
161
161
161
161

241
241
241
241
241
241

321
321
321
321
321
321

MAVFVVLLLAVMLLDVEPATTEKHSLYY I'YTALSRPV|JLPG I YEFTAMGLLDDRQ IDYYNSQEQKK I PKQHWMKEKMQED]
MAVFVVLLLAVMLLDVEPATTEKHSLYY I YTALSRPVDLPG I YEFTAMGLLDDRQ IDYYNSQEQKK I PKQHWMKEKMQED]
MAVFVVLLLAVMLLDVEPATTEKHSLYY I YTALSRPVDLPG I YEFTAMGLLDDRQ1DYYNSQEQKK I PKQHWMKERMQED

MAVFVVLLLAVMLLDVEPATTEKHSLYY 1YTALSRPVJLPG I YEFTAMGLLDDRQIDYYNSQEQKK I PKQHWMKEKMQED)
MAVFVVLLLAVMLLDVEPATTEKHSLYY I YTALSRPVDLPG I YEFTAMGLLDDRQ IDYYNSQEQKK I PKQHWMKEKMQED]
MAVFVVLLLAVMLLDVEPATTEKHSLYY IYTALSRPVDLPGIYEFTAMGLLDDRQ IDYYNSQEQKK I PKQHWMKEKMQED]

YWEKGTQSRKSKEQWFNVNVN I LMDRMREINKSD#HVLQWRHGCE IDSQDDDVRFSKG IDEYSYDGENFLSFDDADSQWVA
YWEKGTQSRKSKEQWFNVNVN I LMDRMRONKSDLHVLQWRHGCE IDSQDDDVRFSKG IDEYSYDGENFLSFDDADSQWVA
YWEKGTQSRKSKEQWFNVNVN I LMDRMREINKSDLHVLQWRHGCE IDSQDDDVRFSKG IDEYSYDGENFLSFDDADSQWVA
YWEKGTQSRKSKEQWFNVNVN I LMDRMRENKSDHVLQWRHGCE I DSQDDDVRFSKG I DEYSYDGENFLSFDDADSQWVA
YWEKGTQSRKSKEQWFNVNVN I LMDRMRONKSDLHVLQWRHGCE IDSQDDDVRFSKG IDEYSYDGENFLSFDDADSQWVA
[YWEKGTQSRKSKEQWFNVNVN I LMDRMRONKSDLHVLQWRHGCE IDSQDDDVRFSKG IDEYSYDGENFLSFDDADSQWVA

PVDAALPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYEDEELREGSPPDVHVFARS I INGKAKLKLTCLATGFYPKD]
PVDAALPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREY[EDEELREGSPPDVHVFARS I INGKAKLKLTCLATGFYPKD]
PVDAALPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYEDEELREGSPPDVHVFARS I INGKAKLKLTCLATGFYPKD]
PVDAALPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYEDEELREGSPPDVHVFARS I INGKAKLKLTCLATGFYPKD]
PVDAALPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREY[EDEELREGSPPDVHVFARS I INGKAKLKLTCLATGFYPKD]
PVDAALPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREY[EDEELREGSPPDVHVFARS I INGKAKLKLTCLATGFYPKD]

VYLTIRKYRMALSDKDLESSGVRPNHDGTFQLRKSTY 1 YEDEKAEYDCYVKHRTLGAP I IKKWDGKCSDCSKVTFLGMI
YLTIRKYRMALSDKDLESSGVRPNHDGTFQLRKSTY 1 YEDEKAEYDCYVKHRTLGAP I IKKWDGKCSDCSKVTFLGMI
YLT IRKYRMAL[EDKERESSGVRPNHDGTFQLRKSTY 1 YEDEKAEYDCYVHE TLGAP I IKKWDGKCSDCSKVTFLGMI

VYLTIRKYRMALSDKDLESSGVRPNHDGTFQLRKSTY 1 YEDEKAEYDCYVKHRTLGAP I IKKWDGKCSDCSKVTFLGMI
VYLTIRKYRMALSDKDLESSGVRPNHDGTFQLRKSTY 1 YEDEKAEYDCYVKHRTLGAP I IKKWDGKCSDCSKVTFLGMI
YLTIRKYRMALSDKDLESSGVRPNHDGTFQLRKSTY 1 YEDEKAEYDCYVKHRTLGAP I IKKWDGKCSDCSKVTFLGMI

GAT1GAVLVLTVIGLVILVLTRKKAPKKPFYKNG IGDNDPSAIPLNNNQHIEPSVKESKNKPTAAEGQSTSGDLKS

GAT1GAVLVLTVIGLVILVLTEKK Gttt I1GDNDPSATPLNNNQH I EPSVKESKNKPTAAEGQSTSGDLKS]
GATIGAVLVLTVIGLVILVLTUKK CEEEtt et I1GDNDPSATPLNNNQH I EPSVKESKNKPTAAEGQSTSGDLKS]
V] 1GDNDPSATPLNNNQHI EPSVKESKNKPTAAEGQSTSGDLKS]
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Mhclzea

3669
3895
3716
3674
4039

Mhclzea
Mhclzea
Mhclzea
Mhclzea
Mhclzea’

3669
3895
3716
3674
4039

Mhclzea
Mhclzea
Mhclzea
Mhclzea
Mhclzea

3669
3895
3716
3674
4039

Mhclzea
Mhclzea
Mhclzea
Mhclzea
Mhclzea

3669
3895
3716
3674
4039

Mhclzea
Mhclzea
Mhclzea
Mhclzea
Mhclzea’

3669
3895
3716
3674
4039

Mhclzea
Mhclzea
Mhclzea
Mhclzea
Mhclzea

MAVFAALFSVVMLFTVVPAWTEKHSLYY I YTALSRPVHLPG I YEFTAMGLLDDRQ IDYYNSQEQKK I PKQHWMKEKMQED]
MAVFAALFSVVMLFTVVPAWTEKHSLYY I YTALSRPVHLPG I YEFTAMGLLDDRQ IDYYNSQEQKK I PKQHWMKEKMQED]
MAVFAALFSVVMLFTVVPAWTEKHSLYY I YTALSRPVELPG I YFTAMGLLDDRQ 1 DYYNSQEQKK I PKQHWMKEKMQED
MAVFAALFSVVMLFTVVPAWTEKHSLYYIYTALSRP&ELPGIYEFTAMGLLDDRQIDYYNSQEQKKIPKQHWMKEKMQED
MAVFAALFSVVMLFTVVPAWTEKHSLYY I YTALSRPVHLPG I YEF[JJAMGLLDDRQ IDYYNSQEQKK I PKQHWMKEKMQED]

APVEEALPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDQELREGSPPDVHVFAKK I I SGKAKLKLTCMVTGFYPK
APVEEALPTKRKWDNVP ILNQYTKGYLEKECVDWLNKFREYGDQELREGSPPDVHVFAKK I I SGKAKLKLTCMVTGFYPK
APVEEALPTKRKWD[EVP I LNQYTKGYLEKECVDWLNKFREYGDQELREGSPPDVHVFAKK I 1 SGKAKLKLTCEVTGFYPK
APVEEALPTKRKWDNVP I LNQYTKGYLEKECVDWLNKFREYGDQELREGSPPEVHVFAKK I 1 SGKAKLKLTCMVTGFYPK
APVEEALPTKRKWDNV[E I LNQYTKGYLEKECVDWLNKFREYGDQELEEGSPPDVHVFAKK I I SGKAKLKLTCMVTGFYPK

DVILTIRKYRTALSDNEVESSGVRPNPDGTFQLRKSTNIYEKAEYDCYVAHRTLKEP 1 IKKWDGECQDCSSGTPIGTIFG
DVILTIRKYRTALSDNEVESSGVRPNPDGTFQLRKSTNIYEKAEYDCYVAHRTLNEP I IKKWDGECQDCSSGTPIGTIFG
DVYL T IRKYRTALSDNEVESSGVRPNPDGTFQLRKSTNIYEKAEYDCYVAHRTLKEP I I[JKWDGECQDCSSGTPIGTIFG
DVILTIRKYRTALSDNEVESSGVRPNPDGTFQLRKSTN I YEKAEYDCYVEHRTLKEP I IKKWDGECQDCSSGTPIGT IYG

AL IGVLLVLAVIGGAVYFLANTRMGWRNAL]

ALIGVLLVLAVIGG!VYFLANTRMGWRNAL
ALIGVLLVLARIGGAVYFLANTRMGWRNAL

Mhclzfa

Mhc1zfa®%*?
Mhclzfa®ee®
Mhclzfa®"
Mhc1z a6

Mhclzfa3%*?
Mhc1zfa®6%e
Mhc1zfa*"™
Mhclzfa®®

Mhc1zfa®%*?
Mhclzfa3ee®
Mhclzfa®"
Mhc1z a6

Mhclzfa®%*?
Mhclzfa3eee
Mhc1zfa*"™
Mhc1z a6

Mhc1zfa®%*?
Mhc1zfa®6%e
Mhclzfa®"
Mhclzfa®®

MQEDYWEKGTQSRKSKEQWFNVNVH I LMERMRHNRSDLHVLQWRTGCEVE IKGSEVKFSKG IDEYGYDGENFLAFDDAES

QWVAPVEEALPTKRKWDSVP ILNQYTKGYLEKECVDWLNKFREYANEELRNGSPPEVHVFAVKS I SDKTKLKLTCLATGH
QWVAPVEEALPTKRKWDSVP ILNQYTKGYLEKECVDWLNKFREYANEELRNGSPPEVHVFAVKS I SDKTKLKLTCLATGH
QWVAPVEEALPTKRKWDSVP I LNQYTKGYLEKECVDWLNKFREYABEELRNGSPPEVHVFAVKS I SDKTKLKLTCLATGH
QWVAPVEEALPTKRKWDSVP ILNQYTKGYLEKECVDWLNKFREYANEELRNGSPPEVHVFAVKS I SDKTKLKLTCLATGH

YSKDTMLV IRRNRLPEKKTESTGVRPNHDQTFQLRKSVE IEQDETDEYDCYMTHRTLKGPV IARWDGKCKDCLPNLNWI

Y SKDTMLV IRRNRLPEKKTESTGVRPNHDQTFQLRKSVE IEQDETDEYDCYMTHRTLKGPV IARWDGKCKDCLPNLNWIC|
YSKDTMLV IRRNRLPEKKTESTGVRPNHDQTFQLRKSVE IEQDETDEYDCYMTHRTLKGPV IARWDGKCKDCLPNLNWIC
YSKDTMLV IRRNRLPEKKTESTGVRPNHDQTFQLRKSVE IEQDETDEYDCYMTHRTLKGPV IARWDGKCKDCLPNLNWIC|

VVAGAVLMLGVVALLLVLLKKKI IDLRQRLSGSQSPLYQIQADSESEDYNH
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Mhclzja

3692

Mhclzja A\ TSFDRSFTLLYLCLFHV IMSSFRAEKHSLYF 1YTGLSRPMDLPG I YEFSAMGLLDDRQ IDSYNSEEQRN I PKQQWMKE[S
Mhclzja**’ A\ TSFDRSFTLLYLCLFHV IfISSFRAEKHSLYF1YTGLSRPMDLPG I YEFSAMGLLDDRQ IDSYNSEEQRN I PKQQWMKEL[S
Mhclzja®®* WMV TSFDRSFTLLYLCLFHV 1 8SSFRAEKHSLYF1YTGLSRPEDLPG 1 YEFSAMGLLDDRQ IDSYNSEEQRN I PKQQWMKE]
Mhclzja®% 1 SSFRAEKHSLYF1YTGLSRPEDLPG 1 YYJFSAMGLLDDRQ I DSYNSFEQRN I PKQQWMKE]
Mhc1zja®*? HNVOEDYWENRTQSRKEKQLWFYDNVHLL IDRNRQSTSYLHVLQWRHGCEVEKQGNEHSFNKS I[REYGYBGEDFLMMDBAES
Mhclzja**’ il QE DY RENRTQSRKEKQLWFY DNVHL L 1 DRN R QS T
Mhclzja®™®* N QEDYWENRTQSRKEKELWFYDNVHLL I DRNRQSTSDLHVLQWRHGCEVEKQGNEHSFNKS INEYGYEGKDFLSFDEAES
Mhclzja®®® 81

Mhcilzja®¢%? 161

Mhcizja*?’ 116

Mhclzja®** 161

Mhclzja®%3 161

Mhclzja®t®? 241

Mhclzja**’ 116

Mhclzja®®* 241

Mhclzja®®® 241

Mhclzja®t®? 321

Mhcizja*?’ 130

Mhclzja®®* 321

Mhclzja®% 321

Mhcilzja®¢%? 377

Mhclzja**’ 186

Mhclzja®** 401

Mhclzja®®® 401 |\ YKEECI

Mhclzla

Mhclzla®"® (IVIAVLAVLFSAVMLLSVVPAN T EKHSLFY I YTALSRPVDLPG I YEFTAMGLLDDRQIDYYNS IDQKK I PKQP|
Mhclzla®® (B\IAVIAVLFSAVMLLSVVPAWTDHVLLSFNTEKHSLFY 1Y TALSRPVDLPG I YEFTAMGLLDDRQ IDYYNS I DQKK 1 PKQP
Mhclzla®"® r#Z2\KEKMQEDYWEKGTQSRKSKEQWFNVNVN I LMDRMRHNKSDVHVLQWRHGCE I DSQGNDVRFSKG I DEYSYDGENFLAF]
Mhclzla®® =5 MK EKMQEDYWEK G TQSRKSKEQWFNVNVN I LMDRMRHNKSDVHVLQWRHGCE I DSQGNDVRFSKG I DEYSYDGENFLAF]
Mhclzla®"® WD DAESRWVAPVEEALPTKRKWDNVP I LNQYTKGYLEKECVDWLKKFREYGDQELRKVSPRDVHVFAKRY INGKDKLKLTC]
Mhclzla®® WG4 D DAE SRWVAPVEEALPTKRKWDNVP I LNQYTKGY LEKECVDWLKKFREYGDQELRKVSPRDVHVFAKRY INGKDKLKLTC
Mhclzla®"® iVl ATGFYPKDVYLTIRKYRTALSDNDLESSGVRPNHDGTFQLRKSTY INEDEKAEYDCYVNHRTLKEPV I IRWNGECLSEP
Mhclzla®® ZYW ATGFYPKDVYLTIRKYRTALSDNDLESSGVRPNHDGTFQLRKSTY INEDEKAEYDCYVNHRTLKEPV I IRWNGECLSEP
Mhclzla®"® kAP 1 AMIAG I IGVLILLGAIGVTVWILKKKN I 1GNGDEKHFVVSTVSGNKDENGFVVSTVSGNKDEKRSMPDGSADSGKGSS
Mhclzla®® CZAMP 1 AMIAG I IGVLILLGAIGVTVWILKKKN I 1GNGDEKHFVVSTVSGNKDENGFVVSTVSGNKDEKRSMPDGSADSGKGSS
Mhclzla®"® 392 A

Mhclzla®® 401 ﬁ

Figure S4. Sequence variation of MHC class | 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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