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Supplementary Figure 1. Sequence similarity among pangolin, chimpanzee, human, cattle, horse, cat, cheetah, dog, grey seal, and panda at Formosan pangolin HLA class I B-14 alpha chain-like locus with its similar sequences


Supplementary Table 1. Percentage of identity matrix among pangolin, chimpanzee, human, cattle, horse, cat, cheetah, dog, grey seal, and panda at Formosan pangolin HLA class I B-14 alpha chain-like locus with its similar sequences.
	
	Pangolin 
	Chim-panzee
	Human
	Cattle
	Horse
	Cat
	Cheetah
	Dog
	Grey seal
	Panda

	Pangolin 
	-
	
	
	
	
	
	
	
	
	

	Chimpanzee
	74.24
	-
	
	
	
	
	
	
	
	

	Human
	70.59
	95.95
	-
	
	
	
	
	
	
	

	Cattle
	74.93 
	78.27
	77.38 
	-
	
	
	
	
	
	

	Horse
	73.48
	80.82
	77.28 
	85.65 
	-
	
	
	
	
	

	Cat
	73.68 
	77.90
	78.03 
	81.80 
	84.83
	-
	
	
	
	

	Cheetah
	73.80
	76.54
	76.37 
	81.14
	83.47
	90.55
	-
	
	
	

	Dog
	75.35
	79.03 
	77.69 
	79.59
	82.48
	81.24 
	79.28 
	-
	
	

	Grey seal
	73.16
	79.86 
	74.42 
	81.31
	82.07
	82.52 
	81.27 
	82.60 
	-
	

	Panda
	76.27
	78.93 
	78.66 
	80.56
	84.40 
	80.61 
	80.20 
	83.26 
	90.95 
	-


Unit: percentage (%)
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Supplementary Figure 2. Sequence similarity among dog, lion, panda and Formosan pangolin at Formosan pangolin HLA class I A-11 alpha chain-like locus exon 2 with its similar sequences.


Supplementary Table 2. Percentage of identity matrix among dog, lion, panda and Formosan pangolin at Formosan pangolin HLA class I A-11 alpha chain-like locus exon 2 with its similar sequences.
	
	Pangolin 
	Lion
	Dog
	Panda

	Pangolin 
	-
	
	
	

	Lion
	74.19
	-
	
	

	Dog
	78.31
	86.42
	-
	

	Panda
	75.50
	85.28
	90.00
	-


Unit: percentage (%)
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Supplementary Figure 3. Sequence similarity among pangolin, horse, human, dog, panda, grey seal, cat, cheetah, and lion at Formosan pangolin HLA class I A-11 alpha chain-like locus exon 3 with its similar sequences.


	
	Pangolin 
	Horse
	Human
	Dog
	Panda
	Grey seal
	Cat
	Cheetah
	Lion

	Pangolin 
	-
	
	
	
	
	
	
	
	

	Horse
	80.53
	-
	
	
	
	
	
	
	

	Human
	80.88
	82.60
	-
	
	
	
	
	
	

	Dog
	81.23
	80.92
	80.65 
	-
	
	
	
	
	

	Panda
	80.06
	82.88
	79.75
	78.87
	-
	
	
	
	

	Grey seal
	79.94 
	81.33
	82.37
	80.24
	90.53
	-
	
	
	

	Cat
	83.48 
	87.72
	86.61
	86.46
	81.87 
	86.16
	-
	
	

	Cheetah
	72.78 
	75.30
	73.09
	72.29
	80.06
	81.33  
	85.35
	-
	

	Lion
	79.59 
	80.82
	79.18
	78.37
	81.63
	82.86
	86.14
	78.78 
	-


Supplementary Table 3. Percentage of identity matrix among pangolin, horse, human, dog, panda, grey seal, cat, cheetah, and lion at Formosan pangolin HLA class I A-11 alpha chain-like locus exon 3 with its similar sequences.
Unit: percentage (%)
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Supplementary Figure 4. Sequence similarity among pangolin, chimpanzee, human, horse, cat, dog, grey seal, and panda at Formosan pangolin HLA class I G alpha chain-like locus with its similar sequences


Supplementary Table 4. Percentage of identity matrix among pangolin, chimpanzee, human, horse, cat, dog, grey seal, and panda at Formosan pangolin HLA class I G alpha chain-like locus with its similar sequences.
	
	Pangolin 
	Chimpanzee
	Human
	Horse
	Cat
	Dog
	Grey seal
	Panda

	Pangolin 
	-
	
	
	
	
	
	
	

	Chimpanzee
	61.72
	-
	
	
	
	
	
	

	Human
	60.02
	95.95
	-
	
	
	
	
	

	Horse
	61.65
	80.59
	77.10
	-
	
	
	
	

	Cat
	61.21 
	78.33
	78.33 
	85.64
	-
	
	
	

	Dog
	63.96
	78.76 
	77.42 
	82.35
	80.90
	-
	
	

	Grey seal
	61.11
	80.27 
	74.75 
	82.28
	82.85
	82.60
	-
	

	Panda
	64.39
	79.34 
	79.07 
	84.68
	80.80
	83.26
	90.95  
	-


Unit: percentage (%)
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Supplementary Figure 5. Sequence similarity among pangolin, bonobos, human, horse, cattle, ocelot and cheetah at Formosan pangolin HLA class I B-15 alpha chain-like locus with its similar sequences.


Supplementary Table 5. Percentage of identity matrix among pangolin, bonobos, human, horse, cattle, ocelot and cheetah at Formosan pangolin HLA class I B-15 alpha chain-like locus with its similar sequences
	
	Pangolin 
	Bonobos
	Human
	Horse
	Cattle
	Ocelot
	Cheetah

	Pangolin 
	-
	
	
	
	
	
	

	Bonobos
	76.19
	-
	
	
	
	
	

	Human
	76.44
	97.07
	-
	
	
	
	

	Horse
	72.11
	75.19
	75.00 
	-
	
	
	

	Cattle
	67.92
	75.94
	76.49
	76.80
	-
	
	

	Ocelot
	61.15
	65.36
	66.26 
	65.67
	70.90
	-
	

	Cheetah
	64.31
	72.43
	72.65
	73.24
	79.62 
	74.20
	-


Unit: percentage (%)
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Supplementary Figure 6. Sequence similarity among dog, badger, panda and Formosan pangolin at MHC class II DQA loci.


Supplementary Table 6. Percentage of identity matrix among dog, badger, panda and Formosan pangolin at MHC class II DQA loci
	
	Pangolin 
	Badger
	Dog
	Panda

	Pangolin 
	-
	
	
	

	Badger
	84.34
	-
	
	

	Dog
	79.12
	90.36
	-
	

	Panda
	87.15
	93.17
	93.17
	-


Unit: percentage (%)
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Supplementary Figure 7. Sequence similarity among dog, cheetah, panda and Formosan pangolin at MHC class II DRB loci.


Supplementary Table 7. Percentage of identity matrix among dog, badger, panda and Formosan pangolin at MHC class II DRB loci
	
	Pangolin 
	Cheetah
	Dog
	Panda

	Pangolin 
	-
	
	
	

	Cheetah
	80.67
	-
	
	

	Dog
	83.12
	80.85
	-
	

	Panda
	81.01
	85.53
	79.75
	-


Unit: percentage (%)


2

image4.png
pangolin_p@47_MHCI_1_pcr MHCI_1S
chinpanzee_Chla-8_gene,

hunan_HLA-B_gene_allele HLA-B*35:new
cattle_MHC_class_I_heavy_chain,_partial
horse_A2_gene_Equus_caballus_major_histoconpatibility_complex_class_I
cat_FLAT-€_gene_, FLAT-£°00701

chestah_Acju-tHCI_gene,

dog_DLA-88_gene, DLA-88%632:02

grey_seal_agril_gene_tiagri*07:03

panda_Aine-C_gene,

pangolin_pa47_MHCI_1_per_MHCI_1S
chinpanzee_Chla-8_gene,

hunan_HLA-B_gene_allele HLA-B*35:new
cattle_MHC_class_I_heavy_chain,_partial
horse_A2_gene_Equus_caballus_major_histoconpatibility_complex_class_I
cat_FLAT-€_gene_, FLAT-£°00701

chestah_Acju-tHCI_gene,

dog_DLA-88_gene, DLA-88%632:02

grey_seal_agril_gene_tiagri*07:03

panda_Aine-C_gene,

pangolin_pa47_MHCI_1_per_MHCI_1S
chinpanzee_Chla-8_gene,

hunan_HLA-B_gene_allele HLA-B*35:new
cattle_MHC_class_I_heavy_chain,_partial
horse_A2_gene_Equus_caballus_major_histoconpatibility_complex_class_I
cat_FLAT-€_gene_, FLAT-£°00701

chestah_Acju-tHCI_gene,

dog_DLA-88_gene, DLA-88%632:02

grey_seal_agril_gene_tiagri*07:03

panda_Aine-C_gene,

pangolin_pa47_MHCI_1_per_MHCI_1S
chinpanzee_Chla-8_gene,

hunan_HLA-B_gene_allele HLA-B*35:new
cattle_MHC_class_I_heavy_chain,_partial
horse_A2_gene_Equus_caballus_major_histoconpatibility_complex_class_I
cat_FLAT-€_gene_, FLAT-£°00701

chestah_Acju-tHCI_gene,

dog_DLA-88_gene, DLA-88%632:02

grey_seal_agril_gene_tiagri*07:03

panda_Aine-C_gene,

(GGGCAGCGGATCAGAGGGCCTATCTGGACGGGGAGTGCGTGGAGGGGLTGCGAAGGTACC
AGGCGGAGCAGCGGAGAGCCTACCTGAGGGCACGTGLGTGGATGGCTCCGCAGATACC
TG6CGGAGCAGCTGAGAGCCTACCTGGAGGGCCTGTGCGTGGATGGCTCCGCAGATACC
AGGCGGAGAGACGCAGGAACTACC TGGAGGGCCGATGCGTGGAGGGGCTCCGCAGATACT
TG6CGGAGACTTCAGGAACTACCTGGAGGGCACGTGCGTGGATCGCTCCTCAGATTCC
TG6CGGARAACTTGAGGAACTACC TGGAGGGCACGTGLGTGGATGGCTCGCCAAATACC
TG6CCGAAGACATCAGGAACTACC TGGAGGGCACGTGCGTGGATGGCTCCTCAAGTACC
CT6CAGAGCACGAT AGGAACTACC TGGAGACGACGTGCGTGGAGTGGCTGCGGAGGTACC
GG6CGGAGCGCTTCAGGAACTACC TGRAGGGCACCTGLGTGGAGTGGCTCGGCAGGTACC

GG6CAGAGCGTTACAGGAACTACGTGEAGGGAGAGTGCGTGGAGTGGCTCCGCAGGTACT

TGGAGAAAGGGAAGGAACGCTGCAGCGTGCAGGTATGTGGGEECTCCCTGATCTCTTGS
TGGAGAACGGGAAGGAGACGCTGCAGCGCGCRE:
TG6AGAACGGGAAGAGACGCTGCAGCGCGCGEGTACCAGGGGCAGTGGGAGCCTTCCC
T6-
TG6AGAACGGGAAGGAGACGCTGCAGCGCGCGEGTACGAGGGECCGCGEEEACTCCTGAT
TGEACATGEGGAAGGAGACGCTGCTGGCGCA-
TGEAAMACGGGAAGGAGAC
TGAGATGGGAAGGAGACGCTGCTGCGCGCAG:
TGGAGAACGGGAAGGAGACGCTGCAGCGCGCAGGTACCAGGGECCGCGERCCTCCCCA.

TGAGARCGGGAAGGAGACGCTGCAGCGCGCAG:

GCT6GG: GCTGGTGTACCTCGTTT - ----AGGGAAGAAATGGGATCAGT

CATCTCCTATAGGTCGCCGGEGATGECCTCCCACGAGAGAGEAGGRAAATGGGATCAGE

ceean-

GCTAGAATGTCGCCCTCCCTTGAAT---GGAGA- ----ATGGCATGAGTTTTCCT-

TTCAGAATACCCTCCCTCAGAARAGAAAGGA - ----ATCCACCCAGGTTTTCATGTTCT

GTCAGAACACCOCCCCTCCCACGGGTGRGGAGACGRAGATCCGECCGRETGTTCTGTTCC




image5.png
pangolin_al
Lion_al
Dog_al
panda_al

pangolin_al
Lion_al
Dog_al
panda_al

pangolin_al
Lion_al
Dog_al
panda_al

pangolin_al
Lion_al
Dog_al
panda_al

pangolin_al
Lion_al
Dog_al
panda_al

CCACTCCCTGAGGTATTTCTACACCGCAGTGTCCTGGCCTGGCCATGGGGACCCCC
CCACTCCCTGAGGTATTTCTACACCGCGGTGTCCCGGCCCGGCCTCGGEGAGCCCC
GCTCCCACTCCCTGAGGTATTTCTACACCTCCGTGTCCCGGCCCGGCCGCGGGGACCCCC

GCTCGCACTCCATGAGGTATTTCTACACCGCGGTGTCCCGGCCCGGCCGCGGGGAGCCCC
FREKK KERRERRERRRKRRRER K KRRRRK KKRR ERKE  RERRK KRER

TCTTCATCACTGTGGGCTATGTGGATGACACTCAGTTCATTTGGTTCGACAGCGATGCCG
GCTTCATCTCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCC
GCTTCATCGCCGTCGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCGG

GCTTCATCGCCGTCGGCTATGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACTCTG
RERKRRE K KK KX KRREK XRRRE KRXKRR K RRERREXKOORER K

CGAGTCTGAGGATGGAGCCTCGGACGTGGTGGATGCAGCAGGAGGGGCCTGAGTACTGGG
CAAATCCGAGAGAAGAGCCGCGGGCGCCGTGGATGGAGCAGGTGGGGCCGGAGTATTGGG
CCACTGGGAGGATGGAGCCGCGGGCGCCGTGGATGGAGCAGGAGGGGCCGGAGTATTGGG

CCAGTCGGAGGATGGAGCCGCGGGCGCCGTGGATTGAGCAGGAGGGGCCGGAGTATTGGG
Xk x wEx ARERE KKK KR RRERKE  RRRRKE RERXRR REREX RREE

ACCGGGAGACCCGAACAGGCTTTCTGAGTGG: GGCTGAATGACC
ACGAGCAGACGCGGATCGGGAAGAACGACGCACAGATTTCCCGAGTGGACCTGAACACGA
ACCGGGAGACGCGGACCGCCAAGGAGACCGCACAGAGGTACCGAGTGGACCTGGACACCC

ACCGGAACACGCGGATCGCcAAGGAcAGcGcCGAGATTAACCGAGTGAACCTGCAGACAC
XK K KX KK K X ok

TAGGCCACTGTTACAACCAGAGCGAGGCCA-
TGCTCCGCTACTACAACCAGAGCGAGTCC-
TGOGCGGCTACTACAACCAGAGCGAGGCCG:

TGCTGGGCTACTACAACCAGAGCGAGGCCGGTGAGCGACGCGGCCCGGGTCCCGG[CACC
RERREREERKERRRAKE KR





image6.png
pangolin_pa47_MHCI_2_pcr_MHCI_2
horse_Eqta-1_gene_Eqca-1+00161_allele
human_HLA-C_gene_HLA-C*16:01:18_allele
dog_DLA-53_gene_exons_1-3
panda_Aine-C_gene_Aine-C+04_allele
grey_seal_Hagrl_gene_tagrli*12:01 allele

cat_s

a1ph:

chain-Like_FLAI-K

cheetan_Acju-NHCI_gene_Acju-NHCI*62_allele
Lion MHC_class_I_antigen_gene_exon_3_and_partial_cds

pangolin_pa47_MHCI_2_per_HHCI_2
horse_Eqta-1_gene_Eqca-1+00161_allele
human_HLA-C_gene_HLA-C*16:01:18_allele
dog_DLA-53_gene_exons_1-3
panda_Aine-C_gene_Aine-C+04_allele

grey_seal_Hagr_gen:
alpha_chain-Like_FLAI-K

cat_s

Hagrii*12:01_allele

cheetan_Acju-NHCI_gene_Acju-NHCI*62_allele

Tion MHC_class_

[_antigen_gene_exon_3_and_partial cds

pangolin_pa47_MHCI_2_per_HHCI_2
horse_Eqta-1_gene_Eqca-1+00161_allele
human_HLA-C_gene_HLA-C*16:01:18_allele
dog_DLA-53_gene_exons_1-3
panda_Aine-C_gene_Aine-C+04_allele
grey_seal_Hagrl_gene_tagrli*12:01 allele
cat_A_alpha_chain-Like_FLAI-K
cheetan_Acju-NHCI_gene_Acju-NHCI*62_allele

Lion MHC_class_I_antigen_gene_exon_3_and_partial_cds

pangolin_pa47_MHCI_2_per_HHCI_2
horse_Eqta-1_gene_Eqca-1+00161_allele
human_HLA-C_gene_HLA-C*16:01:18_allele
dog_DLA-53_gene_exons_1-3
panda_Aine-C_gene_Aine-C+04_allele
grey_seal_Hagrl_gene_tagrli*12:01 allele

cat_s

alpha_chain-Like_FLAI-K

cheetan_Acju-NHCI_gene_Acju-NHCI*62_allele

Tion MHC_class_

[_antigen_gene_exon_3_and_partial cds

- AACCCCCGACCCCCGACGARCCCGCGGGRAC
ACCCGCGGGAAG

CCGAGCGACACCCCGAATCTGAGGG

CAGAGCGCTGCCCCAGGCCRCGACCCTCETCCCACGACCCTGRARGAGCCCGAGRAGA.

NNTTAGG-TCCGTCACTGCGRGTGCGGGGACTCGCGERGCTGAGGGGCTGACCTCGGTG
GTTTGGGTTTARTCCCTGCGGGCGEEGGCGEERCCGARTG-~GCGGEECTGACCTCGG
ATCCCCGC-~GGGTTGGTCGGGCTGRGGCGEGCTCECGGGACGGGGCTGACCACGGGS
ACTCGGGTGTTCACCGCGG6GGCGGECCTCGGGCCTCAOGECGAGCTGACCECGAE
TITTGGGCGGTTTTACT - ~---TTCTGTTTGGATA- ATCGCCTCCTGTCGG
TTTCGGGCGGTTTTACT- -- - -TTCTGTTTGGACTTAA- TCCCCTCCTOTCRE

TITTAGGCGGGTTTACT- -- - -TTCGGTTTCACCTTAATCACTGCTGCTCTGGGEGCGEE

GCGGAGCCAGGETCTCACACCCTCCAGTGGATGTTCGECTGCTCATGEEGCCGEACGEE
GGCGAGTCAGGGTCTCACACCTTCCAGTGGATGTCTGGCTGCGACGTGGEGCCGEACGEE
GCGGAGCCAGGGTCTCACACCCTCCAGTGGATGTACGC TGCGACCTGGEGCCCACGES
GCGGAGCCAGGGTCTCACACCTTCCAGTGGATGT TTGCTGTGACCTGGGGCCCERLGES
GCGGAGCCAGGCTCTCACACCATCCAGGAGATGTACGGCTGTGACGTGGEGCCGEACGEC
GCGGAGCCAGGGTCTCACACCTTCCAGTTGATGTACGGCTGTGACGTGEGCCCACGES
a6
GCGGAGACAGGGTCACACAGCATCCAGTGGACTTATGGCTGTGACATCGGGCCTGATGA.
COCACAACATCCAGAGATETACGGCTGTGACTTGSGGCCTEACEGA

CGCCTCCTCCGCGGaTACCACCAGTCAGCCTACGACGECGCCGATTACATCGCCCTGARC
CGCCTCCTCCGCGGGTACAGTCAGTTCGCCTACGACGECGCCGATTACATCGCCCTGAA
CGCCTCCTCCGCGGaTATGACCAGTCCGCCTACGACGECARGEATTACATCGCCCTGAAC
CGCCTCCTCCGCGGGTACAGTCAGGACGCCTACGACGECGCCGATTACATCGCCCTGAAC
CGCCTCCTCCGCGGGTACTGRCAGTTGACCTACGACGECGCGEATTACATCGCCCTGAAC
AACCTCCTCCGCGGECACGAGCAGTGRGCCTACGACGECGCGEATTACATCGCCCTGAA
CGCTTCCTCCGCGGATACAGTCAGGACTCCTATGACGECARGEATTACATCGCCCTGAAC
CGCCTCCTCCGCGGaTACAGTCAGETGTCCTATGACGECARGEATTACATCTCCCTGARC

CACCTCCTCCGCGGaTACACTCAGTGGGCCTACGATGCGCGEATTACATCGCCTTGAAC




image7.png
pangolin_pa47_MHCI_2_per_HHCI_2
horse_Eqta-1_gene_Eqca-1+00161_allele
hunan_HLA-C_gene_HLA-C*1 B_allele
dog_DLA-53_gene_exons_1-3
panda_Aine-C_gene_Aine-C+04_allele
grey_seal_Hagrl_gene_tagrli*12:01 allele
cat_A_alpha_chain-Like_FLAI-K
Cheetan_Acju-NHCI_gene_Acju-NHCI*62_allele

Lion MHC_class_I_antigen_gene_exon_3_and_partial_cds

pangolin_pa47_MHCI_2_per_HHCI_2
horse_Eqta-1_gene_Eqca-1+00161_allele
human_HLA-C_gene_HLA-C*16:01:18_allele
dog_DLA-53_gene_exons_1-3
panda_Aine-C_gene_Aine-C+04_allele
grey_seal_Hagrl_gene_tagrli*12:01 allele
cat_A_alpha_chain-Like_FLAI-K
Cheetan_Acju-NHCI_gene_Acju-NHCI*62_allele

Lion MHC_class_I_antigen_gene_exon_3_and_partial_cds

pangolin_pa47_MHCI_2_per_HHCI_2
horse_Eqta-1_gene_Eqca-1+00161_allele
human_HLA-C_gene_HLA-C*16:01:18_allele
dog_DLA-53_gene_exons_1-3
panda_Aine-C_gene_Aine-C+04_allele
grey_seal_Hagrl_gene_tagrli*12:01 allele
cat_A_alpha_chain-Like_FLAI-K
Cheetan_Acju-NHCI_gene_Acju-NHCI*62_allele

Lion MHC_class_I_antigen_gene_exon_3_and_partial_cds

GAGGACCTGCGCTCCTGGACCGCGGCGACACGRCGGCGCAGATCACCCGCGCALGTS
GAGGACCTGCGCTCCTGGACCGCGGCGGACACGGCGGCGCAGATCACCCGCGCARGTS
GAGGACCTGCGCTCCTGGACCGCCGCGACACGRCGGCTCAGATCACCCAGCGCARGTS
GAGGACCTGCGCTCCTGGACCGCGGCGACACGGCGGCGCAGATCACCCGCGCAGAGS
GAGGACCTGCGCTCCTGGACCGCGGCGACACGGCGGCGCAGATCACCCGCGCARGTS
GAGGACCTGCGCTCCTGGACCGCGGCGACACGRCGGCGCAGATCACCCGCGCARGTS
GAGGACCTGCGCTCCTGGACCGCGGCGACACCGCGGCGCAGATCACACGCCGCARGTS
AAGGACCTGCGCTCCTGGACCGCAGCGACACCGCGGCGCAGATCACCCCCGCARGTS

GAGGACCTGCGCTCCTGGACCGTGGCRGACACCGCGGCGCACATCACCCGCGCARGTS

GAGGTGGCCAGTGCEGCTGAGCACCTCAGGAACTACTGCAGEGCAGETECCTGEAGTGS
GAGGCGGCCGGTGAGGCGGAGCAGCACAGGAACTACCTGAGEGCCGETECGTGAGTGE
GAGGCGGCCCGTGCEGCGGAGCAGCAGAGAGCCTACCTGAGEGCACGTECGTGGAGTGG
GAGGCGGCAGGTGATGCAGEGCACCTGAGGAACTACCTGGAGACGACGTGCGTGGAGTGG
GAGGCGGCCGGTGCGCAGAGCGTTACAGGAACTACTGGAGEGAGASTECGTGGAGTGG
GAGGCGGCCGGTGCEGCAGAGCAGCTGAGGAACTACCTGAGEGCACCTECGTGGAGTGG
GAGGAGGCCAGTGCGCGGAGCAGGAGAGGAACTACCTRGAGEGCACGTGCGTGGAGTGG
GAGGAGGCCTGTGTGCCGAAGACATCAGGAACTACCTGGAGEGCACGTGCGTGGAGTGG

GAGGTGGCCAGTGCAGCGATGGACTGGAAGAACTACCTGAGECACGTECGTGAGTGG

CTGCGCAGGTACCTGGAGATCGGGAAGGAGACGCTGCHINCH -
CTCCTCAGATACCTGGAGAACGGGAAGGAGACGCTGCAGCGCGTG:
CTCCGCAGATACCTGGAGAACGGGAAGGAGACGCTGCAGCG —
CTGCGGAGGTACCTGAGATGGGGAAGGAGACGCTGCTGCGCGCAG-
CTCCGCAGGTACCTGGAGAACGGGAAGGAGACGCTGCAGCGCGCAG-
CTCGACAGGTACCTGGAGAACGGGAAGGAGACGCTGCAGCG —
CTCRCCAAATACCTGGACATGGGGAAGGAGACGCTGCTGCGCGCAGRATCTCCCAACACA.
CTCCTCAAGTACCTGGARAACGGGAAGGAGAC—

CTCGCCARATACCTGGACA:





image8.png
HCL_3_per_PHCI_35
chinpanzee_Chla-8_gene,

hunan_HLA-B_gene_allele HLA-B*35:new
horse_A2_gene_Equus_caballus_major_histoconpatibility_complex_class_I
cat_FLAT-E_gene_,FLAT-£°00701

dog_DLA-88_gene,_DLA-88%632:02

grey_seal_agril_gene_tiagri*07:03

panda_Aine-C_gene,

HCL_3_per_PHCI_35
chinpanzee_Chla-8_gene,

hunan_HLA-B_gene_allele HLA-B*35:new
horse_A2_gene_Equus_caballus_major_histoconpatibility_complex_class_I
cat_FLAT-E_gene_,FLAT-£°00701

dog_DLA-88_gene,_DLA-88%632:02

grey_seal_agril_gene_tiagri*07:03

panda_Aine-C_gene,

HCL_3_per_PHCI_35
chinpanzee_Chla-8_gene,

hunan_HLA-B_gene_allele HLA-B*35:new
horse_A2_gene_Equus_caballus_major_histoconpatibility_complex_class_I
cat_FLAT-E_gene_,FLAT-£°00701

dog_DLA-88_gene,_DLA-88%632:02

grey_seal_agril_gene_tiagri*07:03

panda_Aine-C_gene,

HCL_3_per_PHCI_35
chinpanzee_Chla-8_gene,

hunan_HLA-B_gene_allele HLA-B*35:new
horse_A2_gene_Equus_caballus_major_histoconpatibility_complex_class_I
cat_FLAT-E_gene_,FLAT-£°00701

dog_DLA-88_gene,_DLA-88%632:02

grey_seal_agril_gene_tiagri*07:03

panda_Aine-C_gene,

HCL_3_per_PHCI_35
chinpanzee_Chla-8_gene,

hunan_HLA-B_gene_allele HLA-B*35:new
horse_A2_gene_Equus_caballus_major_histoconpatibility_complex_class_I
cat_FLAT-E_gene_,FLAT-£°00701

dog_DLA-88_gene,_DLA-88%632:02

grey_seal_agril_gene_tiagri*07:03

panda_Aine-C_gene,

HCL_3_per_PHCI_35
chinpanzee_Chla-8_gene,

hunan_HLA-B_gene_allele HLA-B*35:new
horse_A2_gene_Equus_caballus_major_histocompatibility_complex_class_I

GCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTCCCGE
- CCCCTCCTCRCCCCAGCTCCCACTCCATGAGGTATTTCTACACCGCCATGTCCCGG
AGCTCCTCCCCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCGGCGTGTCCCGS
GGCTCCCACTCCCTGAGGTATTTCTACACCGCGRTGTCCCGS
GCTCCCACTCCCTGAGGTATTTCGACACCGCCGTGTCCCGE
CCATGAGGTATTTCTACACCGCCGTGTCCCGG
GCTCGCACTCCATGACGTATTTCTACACCGGCRCGTCCCGE

NTGCCGTTHAN
CCCGRCCGCRGGGAGCCCCGTTCATCACCGTEGGCTACGTGEACGACACCCAGTTCGTG
CCCGRCCGCGGGGAGCCCGTTCATCGCAGTGGGCTACGTGEACGACACCCAGTTCGTG
CCCGRCCGCGGGGAGCCCGTTCGTCRCCGTCGGCTACGTGEACGACACGCAGTTCGCG
CCCGRCCGCGGGGAGCCCGTTCATCTCCGTEGGCTACGTGEACGACACGCAGTTCGTG
CCCGRCCGCGGGGACCCCCTCTACATCTCTGTGGGCTACGTGEACGACACGCAGTTCGTG
CCCGRCCGCGGGGAGCCCCGCTTCATCRCCGTCGRCTACGTGEACGACACGCAGTTCGTG

CCCGRCCGCGGG6AGCCCCGCTTCATCGCCGTCGRCTACGTGEACGACACGCAGTTCGTG

NNGTACAACAGCGACGCTGCAMAT CCAAGGGTGGAGCCTCGGGCGCCATGGATGGAGCA
AGGTTCGACAGCGACGCCGCGAGT CCAGGATGGAGCCGCGGGCGCCATGRATAGAGCAG
AGGTTCGACAGCGACGCCGCGAGT CCAGGATGGAGCCCCGGGCGCCATGRATAGAGCA
CG6TTCGACAGCGACGCCGCGAGT CCAGGATGGAGCCCGGGCGCCGTRATGAAGCAG
CG6TTCGACAGCGACGCCCCGART CCCAGGGAAGAGCCGCGGGCGCCGTRATGAGCA
CG6TTCGACAGCGACGCGGCCACTGGAGGATGGAGCCCGGGCGCCGTRGTGEAGCA
CG6TTCGACAGCGACTCTGTCAGTCCAGGATGGAGCCGCGGGCGCCGTRGTGEAGCAG

CG6TTCGACAGCGACTCTGCCAGTCGEAGGATGGAGCCGCGGGCGCCGTGRATTGAGCAG

GAAGAGCCACAGTTTTGGGACCGGCAMCCAGTATTGCCARRCGGCATTCTCAGACCTGE
GAGGGGCCGGAGTATTGGGACCGAGAGACACAGAT CTCCAAGACCAACGCACAGACTTAC
GAGGGGCCGGAGTATTGGGACCGGAACACACAGAT CTTCAAGACCAACACACAGACTTAC
GAGAGGCCGGAGTATTGGGAGCGGAACACGCGATCTTCAAGEACACAGCACAGACTTTC
GAGGGGCCGGAGTATTGGGACCGGAACACCCGGATTTACTTGGACACCGCACAGATTTTC
GAGGGGCCGGAGTATTGGGACCGGCAGACGCGGAT CTCCAAGEAGACGCACAGTGTAC
GAGGGGCCGGAGTACTGGGACCGGGAGACGCGGANTCTCCGGGACGACGCACAGACTTTC

GAGGGGCTGGAGTATTGGGACCGGGAGACGCGGAT CATCAAGEACACCGCACAGACTTTC

ACATTCAATCTGAAGACTGCCCTTGECTATTACAACCAGAACGAGTCCGGTGAGTGAAGA.
CGAGTGOGCCTGCGGAACCTGCGCGECTACTACAACCAGAGCGAGGCCGGTGAGTGACCC
CGAGAGAGCCTGCGGAACC TGCGCGECTACTACAACCAGAGCGAGGCCGGTGAGTGACCC
CGAGTGAGCCTGAACAACCTGCGCGECTACTACAACCAGAGCGAGGCCGGTGAGCGACGC
CGAGTGAGCCTGGAGAACACGCGCGGATACTATAACCAGAGCGAGTCCGGTGAGCGACAC
CGAGTGOGCCTGGACACCCTGCGCGECTACTACAACCAGAGCGAGGCCGGTGAGCGRCGC
CTAGTGOGCCTGCAGATCCTGCGCGECTACTACAACCAGAGCGAGGCCGGTGAGCGACGC

COAGAGHGCTTGAACATCCTOCGGACTACTACAACCAGACGAGACCGSTEAGCEACSC

GCTGGGGTCTCTTCGAGTTCCCAGGTCCGAGATTCACCCCGATGCCAGAA-
CG6CCCGGEGCGCAGGTCACGACTCCCCATCCCCCACGTACGECCCGGETCGCCCCGAGT
CG6CCCGGEGCGCAGGTCACGACTCCCCATCCCCCACTACGECCCGGTCGCCCCGAGT
GGGCCCGEGTCCAGGTCACG- -ACCCCCATCCCCACGGACGGGCCGGEGTCTCCCCGAGT
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GCTGGGGTCTCTTCGAGTTCCCAGGTCCGAGATTCACCCCGATGCCAGAA-
CG6CCCGGEGCGCAGGTCACGACTCCCCATCCCCCACGTACGECCCGGETCGCCCCGAGT
CG6CCCGGEGCGCAGGTCACGACTCCCCATCCCCCACTACGECCCGGTCRCCCCGAGT
GG6CCCGGGTCCAGGTCACG-~ACCCCCATCCCCACGEACGGGCCGRGETCTCCCCGAGT
GG6CCCGGGTCCAGTCACG- -ACCCCCATCCCCACGEACGGGCCGRGTCGCCCCGAGT
GG6CCCGGEGCCGGEACACG-~ACC- CCCATCCCCCC-GACCGCCGGTCGCCCCGAGS
GGCCCGOETCCCGETCACGA--CCC-CCATCCCCACGEACGGGCCGRGTCGCCCCGAGT

GGCCCGGTCCCGETCACCA- -CCC-CCACCCCACCGACG- ~6GCCGGETCGCCCCGAGT

ATCCCCATCCGCCCCTTGACCCAGGAAAGCTEGTCGETTTCGCTCGGA--~TTTTGTTT
CTCCRAGTCCGAGAACCGCCCCCCTGAGGCCGGRGACCCGCCCAGAL - CCTCGACCGS
CTCCGGGTCCGAGATCCGCCTCCCTGAGGCCGGRGACCCGCCCAGAL - CCTCGACCS
CTCCGGATCCGAGATTCACCCCGAGECTGCGEACCCECCCGACCCCCG----ACCCGGS
CTCCRGGTCAGAGCGCTGCCCTGAGECCGCGTGACCCCCGTC - CCACC - ---ACCCTGG
GTCCGGGTCCGOGCTCACCCCGAGTCCGAGRCCCCCECCCCTC-CCCCTCRTCCCCGTC
GTCCGGGTCCGAGCGCCACCCCGAGTCTGAGGGAACCCCCGGCCCCGACCCCTGACCCSS

GTCCGGGTCCGAGCGACACCCCGARTC TGAGGGAACCCCCGACCCC-. 6

ACAAGTT---AGGAGAAAAGGGCCCTGACAATACAGCCCGTGGGTCCGGCGCG- CGAGT
CGAGGGCCCCAGGCGCGTCTACCCGTTTCATTTTCAGTTGAGECCARAAATCCCCRCGS
CGAGAGCCCCAGGCGCGTTTACCCGGTTTCATTTTCAGTTGAGGCCARA- ATCCCCGCGS
AAGAGCCGCGGGGACTTTTCCGCGTTTCATTTTCAGTCTAGGT TTAATCGCTGCRGG-
AAGAGCCCGAGGGAGGTTTTAGGCGGGTTTACTTTCGTTTCACCTTAATCGCT-
CCOAACCCGCGRGAACTCCCGRGAGETTTTACTTTCTCTTTGGACT -
ACGAACCCGCGGGAAGTTTCAGGCGGTTTTACTTTCTGTTTGGA-

ACGAACCCGCGRGAACTTTTGGGCGETTTTACTTTCTGTTTGGATA-

AGGTGCTCGGGGCG6EGCTGECCTGECGETGEGGCTACGCTGRGGACGGGCCAGTGE
GTTGGTCGGGCGGGCGEGCTCGEEGACTRGCTACCGLGGGGCEERGCCAGGET
GTTGGTCGGGCGG6aCGGGECTCGEEGACGEGGCTGACCGLGGGGCCEEGGCCAGGET

666CGO66aGGGEGGGGCCGAGTGRTCTGRCTGACCTCGERGCGEEGTCAGGGT
~GCTGCTCTGGGGECGRGEACAGEST
~GATTGGCGGCCTGTCGGGCGEEGCCAGGRT
CTGCCTGTCGGGCGGGCCAGGT

CCTCCT6TCGRGCEGECCARGTT

CTCACGCTTTCCAGTGGCTGTCCGGCTGCTCTGTGGGECCTGACGRGCGCCTCCTGCGT
CTCACACCTGGCAGACGATGTATGGCTGCGACATGGGECCGGACGRGCGCCTCCTCCGC
CTCACATCATCCAGAGGATGTATGGCTGCGACCTGGGECCCGACGRGCGCCTCCTCCGE
CTCACACCCTCCAGGACATGTATGGCTGCGACGTGGGECCGGACGRGCTCTCCTCCGC
CGCACAACATCCAGTGGATGTATGGCTGTGACGTGGGCCCAGACCGRCGCTTCCTCCGC
CTCACACCATCCAGACCATGTACGGCTGTGACCTGGGECCCGECGRGCGCCTCCTCCGE
CTCACACCTACCAGGARTGTACGGCTGTGACGTGGGECCCGACGRGAACCTCCTCCGE

CTCACAGCTACCAGTGGATGTACGGCTGTGACGTGGGECCGGACGRCCGCCTCCTCCGC

GCTATGAAGAATTTGCCTACGACGGTGCGGATTACCTCGCCCTGAACGAGGACTTGCGCT
GGTATGGCCAGTACGCCTACGACGGCAAGGATTACAT CGCCCTGAACGAGGACCTGAGET
GGCATGACCAGTCCGCCTACGACGGCAGGATTACATCGCCCTGAACGAGGACCTGAGET
GGTACAGACAGTCCCCTACGACGGCGCCGATTACATCGCCC TGAACGAGGACCTGCGCT
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horse A2 sene Equus caballus major histocompatibility complex class T

CTCACGCTTTCCAGTGGCTGTCCGGCTGCTCTGTGGGECCTGACGRGCGCCTCCTGCGT
CTCACACCTGGCAGACGATGTATGGCTGCGACATGGGECCGGACGRGCGCCTCCTCCGC
CTCACATCATCCAGAGGATGTATGGCTGCGACCTGGGECCCGACGRGCGCCTCCTCCGE
CTCACACCCTCCAGGACATGTATGGCTGCGACGTGGGECCGGACGRGCTCTCCTCCGC
CGCACAACATCCAGTGGATGTATGGCTGTGACGTGGGCCCAGACCGRCGCTTCCTCCGC
CTCACACCATCCAGACCATGTACGGCTGTGACCTGGGECCCGECGRGCGCCTCCTCCGE
CTCACACCTACCAGGARTGTACGGCTGTGACGTGGGECCCGACGRGAACCTCCTCCGE

CTCACAGCTACCAGTGGATGTACGGCTGTGACGTGGGECCGGACGRCCGCCTCCTCCGC

GCTATGAAGAATTTGCCTACGACGGTGCGGATTACCTCGCCCTGAACGAGGACTTGCGCT
GGTATGGCCAGTACGCCTACGACGGCAAGGATTACAT CGCCCTGAACGAGGACCTGAGET
GGCATGACCAGTCCGCCTACGACGGCAGGATTACATCGCCCTGAACGAGGACCTGAGET
GTACAGACAGTCCGCCTACGACGGCGCCGATTACATCGCCCTGAACGAGGACCTGCGET
GTACAGTCAGGACTCCTATGACGGCAAGGATTACATCGCCCTGAACGAGGACCTGCGCT
GTACAGTCAGGACGCCTACGACGGCGCCGATTACATCGCCCTGAACGAGGACCTGCGET
GTACGGGCAGTGGGCCTACGACGGCGCGGATTACATCGCCCTGAACGAGGACCTGCGCT

GGTACAGTCAGTTAGCCTATGACGGCGCGGATTACATCGCCCTGAACGAGGACCTGCGCT

CCTGGACTGCGOCGACGCGECGGCTCAGATGACCCGECGCAAGTGGGAAGCAGCCGGTA
CCTGGACCCGOCGEACACCECGGCTCAGATCACCCAGCGCAAGTGGGAGGCGGLCCGTE
CCTGGACCECGOCGEACACCECGGCTCAGATCACCCAGCGCAAGTGGGAGGCGGLCCGTE
CCTGGACCCGOCGEACACGECGGCTCAGATCACCCGECGCAAGT GGGAGGCGGLCRGTE
CCTGGACCCGOCGEACACCECGGCGAGATCACACGLCGCAAGT GGGAGGAGGLCRGTE
CCTGGACCCGOCGACACGECGRCGCAGATCACCCGECGCAAGT GGGAAGCGGCAGGTA.
CCTGGACCECGOCGEACACGECGGCGLAGATCACCCGECGCAAGT GGGAGGCGGLCRGTT

CCTGGACCCGOCGEACACGECGGCGAGATCACCCGECGCAAGT GGGAGGCGGCCRGTT

TG6CGGAGCACTACCGGCTCTATTTGCAGAGGGAGTGCGTGGAGTGGCTCCGCTGGTACC
AGGCGGAGCAGCGGAGAGCCTACCTGRAGGGCACGTGCGTGGAGTGGCTCCGCAGATACC
TG6CGGAGCAGCTGAGAGCCTACCTGGAGGGCCTGTGCGTGGAGTGGCTCCGCAGATACC
TG6CGGAGEACTTCAGGAACTACC TGGAGGGCACGTGCGTGGAGTCGCTCCTCAGATTCC
TO6CGGARAACTTGAGGAACTACC TGGAGGGCACGTGLGTGGATGGCTCGCCAAATACC
CT6CAGAGCACGATAGGAACTACC TGGAGACGACGTGCGTGGAGTGGCTGCGGAGGTACC
GG6CGGAGCGCTTCAGGAACTACC TGGAGGGCACCTGCGTGGAGTGGCTCGGCAGGTACC

GG6CAGAGCGTTACAGGAACTACGTGEAGGGAGAGTGCGTGGAGTGGCTCCGCAGGTACC

TGGAGARAGGGAAGGAGGCGCTGCAGCGCGCAGGT ARCAGGGGCCGCGEACCTTCCCAT
TGGAGAACGGGAAGGAGACGCTGCAGCGCGCRE:
TG6AGAACGGGAAGGAGACGCTGCAGCGCGCGEGTACCAGGGGCAGTGGGAGCCTTCCC
TG6AGAACGGGAAGGAGACGCTGCAGCGCGCGEGTACGAGGGGCCGCGGEGACTCCTGAT
TGGACATGEGGAAGGAGACGCTGCTGLGCGCA-
TGAGATGGGAAGGAGACGCTGCTGLGCGCAG:
TG6AGAACGGGAAGGAGACGCTGCAGCGCGCAGGTACCAGGGECCGCGEERCCTCCCCA

TGAGAACGGGAAGGAGACGCTGCAGCGCGCAG:

TTCCCTTTGEGGCTTACCTTCATCTGGTCCAACCARMAGGGGAGARAAATGGGAGARAA.

CATCTCCTATAGGTCGCCGGERATGECCTCCCACGAGAGAGEAGGARAATGGGATCAGE
L CTCCCCTCGEECCGEECTGE- - - -~ CTTCCCACAAAGAG- - - GGGAAA- TGGGATCGGT
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PLEASE NOTE: Showing colors on large alignments is slow.

TGGAGAACGGGAAGGAGACGCTGCAGCGCGCGEGTACCAGGGGCAGTGGGAGCCTTCCC
TG6AGAACGGGAAGGAGACGCTGCAGCGCGCGEGTACGAGGGGCCGCGGEGACTCCTGAT
TGGACATGEGGAAGGAGACGCTGCTGLGCGCA-
TGAGATGGGAAGGAGACGCTGCTGLGCGCAG:
TG6AGAACGGGAAGGAGACGCTGCAGCGCGCAGGTACCAGGGECCGCGEERCCTCCCCA

TGAGAACGGGAAGGAGACGCTGCAGCGCGCAG:

TTCCCTTTGEGGCTTACCTTCATCTGGTCCAACCARMAGGGGAGARAAATGGGAGARAA.

CATCTCCTATAGGTCGCCGGERATGECCTCCCACGAGAGAGEAGGARAATGGGATCAGE
~CTCCCCTCRG6CRRGTRG - -CTTCCCACAAAGAG - -GGGAAA-TGGGATCGGT

-CTTCCCACCAGGAA -~ GGRAAATGGACTCGGA.

TCTCCCCTCCRCTGRGRCTGG

ATTCTTCCCTTCCCTCTC - -TCCACCTTGGATCCTGGEGTARGCTGTTCGTCTGEGTTTT

GCTAGAATGTCGCCCTCCCTTGAAT- - GGAGA-
TTCAGAATACCCTCCCTCAGAARAGAAAGGA-

-ATGGCATGAGTTTT
ATCCACCCAGGTTTT

GTCAGAACACCGCCCCTCCCACGGGTGRGGAACGG:

- -GAGTTTCCTCTGAGGECCCCCTCTTCTCTCTAGGACRATTAAG
CATGTTCTTACTARAGT- --CTCGCCCAGGGGECCCGECCTTCTCTACAGGACAGTGARG

GGATGACGTCTCTGAGGARATGGAGS
GAATCCAGTTTCTTCAGGAATAGGAGGGGAGACCTTCC

GAACCCAGTCTC-
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TTTCATTTTCAGTTTAC-TCT-CAGECACTGC -GEGTGGCG
TTTTCAGTTGAGGCCARAATCCCCGCGGGTTGGTCRAGGCEE
TTCAGTTGAGGCCAMATCCCCGCGGTTGTCGRGECGE
AGGGTGGGCAGGGACTTTTCTCCATTTTATTTTCAGTTTC
GCACCCGACCCCCGOCCaGEAGGAGCCGGCGEACTTGAC -CCGGTGTCATTTTCAG
- AGGAGACGCGGA- ACGTGAAGRACG-GCGCACAGAATTTCCGAGT

TCTCCCACGACCCTGRAAGAGCCCGA-GAGAGATTTTAG-GCGGGTTTACTTTCGG-

GG6CGGGECTTTGTGGCGEGCTAACCTAGGGGGCGERGCCAGAGTCTCACACCCTCCA,
GGCGAGGCTCGG- GEGAGTEGCTGACCGCGGGGCGERGCCAGGGTCTCACACCCTCCA.
GGCGGGGCTCGOGGEGACGERGCTGACCGLGGGCCGERGCCAGGGTCTCACACCCTCCA.
GGTTTCCTCGGTGGEGACGEGCTAACTTCAGGGGCCRGTCAGGGTCTCACACCCTCCA.
“TTTGGGTTTAATCACCG- - - - CGGGTGATCGGECGGETCAGGGTCTCACACCCTCCA
GAACCTGCAGACCGCCCTCCGCTACTACAACCAGAGCGAGTCCGAGTCRCACACCTTCCA.

TTTCACCTTAATCACTGCTGCTCTGGGGECGAGECGAGEACAGGGTCACACAGCATCCA

GAAGATGTGTGGATGCGACCTGGCGCCGAACGAGAGCCTCCTCCGCGGETATTTCCAGTC
GAGGATGTATGGCTGCGACGTGAGGCCGRACGECGCCTCCTCCGCGGETATAGCCAGTC
GAGGATGTCTGOCTGCGACGTGAGGCCGGACGEGCGCCTCCTCCGCGGECATAACCAGTT
GGARTGTATGGCTGCGACATGAGECCGGACGGCGCCTCCTCCGCGEETACAGTCAGTA
GTGGATGTCCGGCTGCGACGTGAGGCCGGATGRGCGCCTCCTCCGCGGGTTCATGCAGTT
GACARTGTATGGCTGTGACGTGAGCCCAGACCGGCGCCTCCTCCGCGGETACTGECAGTT

GTGGACTTATGGCTGTGACATCGGGCCTGATGGACGCCTCCTCCGCGGETACAGTCAGT

AGCCTACGACGGCACCGATTACCTTACCCTGAACGAGGACCTGAGCTCCTGGACCGCGGC
CGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGACCTGAGCTCCTGGACCGCGGC
CGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGACCTGAGCTCCTGGACCGCGGC
CGCTTACGACGGCGACGATTACATCGCCCTGAACGAGACCTGCGCTCCTGGACCGCGGC
CGCCTACGACGGCAGAGATTACATCGCCCTGAACGAGGACCTGAGCTCCTGGACCGCAGC
GGCCTACGACGCCGGGATTACATCTCCCTGAACGAGGACCTGAGCTCCTGGACGGCGGC

GTCCTATGACGGCAAGGATTACATCTCCCTGAACAAGGACCTGCGCTCCTGGACCGCAGE
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GGACACCGCGGCTCAGATCACCCAGCGCAAGTGGGAGECGGCCCGTGTGECGRAGCAGET
GGACACGECGGCTCAGATCACCCGGCGCARG TGGGAGGCGGCCGTGAGGCGGAGATCTA
GGACACGECGGCTCAGATCTCCARGCGCAAGTGGGAGECGGCAGATTATGCTGAGTCTTT
GGACACCGCGGCGCAGATCACACGCCGAAG TGGGAGGTGGCCGTGTGECGRAAGACTT

GGACACCGCGGCGCAGATCACCCGCC ARG TGGGAGGAGGCCTGTGTGECCGAAGACAT

AAGGAACTACTTAGAAGGAAGGTGCGTGGAGTGGCTGCGCAGETACCTGGAGATCGGARA.
GAGAGCCTACCTGGAGGGCCTGTGCTGGATGGCTCCGCAGATACCTGGAGAACGGGAA.
GAGAACCTACCTGGAGGGCACGTGCGTGGATGGCTCCGCAGATACCTGGAGAACGGGAA.
CAGAAACTACCTGGAGGGCAGGTGCTAGASTGGCTCCTCAGATACCTGGAGATCGGGAA.
GAGGAACTACCTGGAGGGCACGTGCGTGGAGTGGCTCCRCAGATACCTG-
CAGGAACTACGCGGAGGGCACGTGCGTGGATGGCTCCCCARATACCTGGACTTEGGGAA.

CAGGAACTACCTGGAGGGCACGTGCTGGASTGGCTCCTCARGTACCTGGARAACGGGAA.

GGAGACGCTGCAGCGCGCAGGTACGAGGGGCGCGGGECTCCCCANT - --CTCCCTTCGG
GGAGACGCTGCAGCGCGCGEGTACCAGGGGCAGTGGGEAGCCTTCCCCATCTCCTATAGS
GGAGACGCTGCAGCGCGCGEGTACCAGGGGCAGTGGGEAGCCTTCCCCATCTCCTATAGS
GGAGACGCTGCAGCGCGCAGGTACGAGGGGCCRGGCCRCGGEACTCCTGATCTCCCTCC

GGAGACGCTGCTGCECGCAGAATCTCCCARCACACGGGTGACCCGCCACCGCATCTCTGA.
GGAGAC:

GCTGA-
TT6CCGGGGA-
TCGCCGGGATREC
aa6C-

CCGTGAGE.
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~GTGTACCAGTTTARGCC

COAGTGCCATTTCACCAACGGGACGRAGCGGGTGCGATTCCTGGCCAGATATTTCTATAA
CAGTGCCATTTCACCARCGGGACGGAGCGGGTGCGETACCTGCGGAGACACTTCTATA
COAGTGTCATTTCTCCARCGGGACGGAGCGGGTGCGATTCCTGGACAGATACATCTATAA
CAGTGCCATTTCACCAACGGGACGGAGCGGGTGCGGTTCGTGGAMGATACATCCATAL

CCGGGAGGAGTTAGCTCGC TTCGACAGCGARGTGGGGGAGTTCCGRGCAGTGACGRAGLT
CGGGGAGGAGTATGTGCGCTTCGACAGCGARGTGGGGGAGTTCCGRRCGETGACGRAGT
CGGCGAGGAGTACGTGCGC TTCGACAGCGACGTGGGGCAGTACCGGGCGETGACCGAGET
CCGOGAGGAGTTCGTGCGCTTCGACAGCGACGTGGGEGAGTACCGERCGETCACGRAGLT

G66GCGCCTGACGCCANGCACTGGAATGGGCAGANGGACTTCATGGAGCAGACGCGGAC
(GGGGCGECCCACTGCCARATACTGAACGGGCAGGAGGACTTCCTGAGGGGAGGCGGAC
666GCGCGGGACGCCGAGTACTGGAACGGGCAGGAGGACC TCATGGAGCGGACECGGEC
CGGGCGECCCGTCGCTGAGTCCTGRAACGGGCAGAGGAGCTCTTGGAGCAGGACGGEC

AGCGGTGEACTGGTTCTGCAGACACAACTACGGTGTTGTTGAG-
AGCGGTGGACTGGTACTGCAGACACAACTACGTGGTTGGT:
CGCAGTGEACACGTACTGCAGACACAACTACCGGGTCGTGGAGAGCTTCACGGTGCAGCG
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