
Supplementary File S1. List of 95 analyzed deuterostome genomes. 
 
Echinoderms 
Strongylocentrotus purpuratus 
 
Hemichordates 
Saccoglossus kowalevskii 
 
Cephalochordates 
Branchiostoma floridae 
 
Urochordates 
Ciona intestinalis 
Ciona savignyi 
Oikopleura dioica 
 
Cyclostomes 
Petromyzon marinus 
 
Cartilaginous fishes 
Callorhinchus milii 
Leucoraja erinacea 
 
Actinopterygii 
Lepisosteus oculatus 
Danio rerio 
Dicentrarchus labrax 
Gadus morhua 
Gasterosteus aculeatus 
Haplochromis burtoni 
Labeotropheus fuelleborni 
Maylandia zebra 
Mchenga conophoros 
Melanochromis auratus 
Neolamprologus brichardi 
Nothobranchius furzeri 
Nothobranchius kuhntae 
Oreochromis niloticus 
Oryzias latipes 
Pundamilia nyererei 
Rhamphochromis esox 
Salmo salar 
Takifugu rubripes 
Tetraodon nigroviridis 
Xiphophorus maculatu 
 
Coelacanths 
Latimeria chalumnae 
 
Amphibians 



Xenopus (Silurana) tropicalis 
 
Sauropsids 
lepidosaurs 
Anolis carolinensis 
Python molurus 
 
turtles 
Chrysemys picta bellii 
Pelodiscus sinensis 
 
archosaurs 
Alligator mississippiensis 
Anas platyrhynchos 
Gallus gallus 
Geospiza fortis 
Meleagris gallopavo 
Melopsittacus undulatus 
Taeniopygia guttata 
 
Mammals 
monotremes 
Ornithorhynchus anatinus 
 
marsupials 
Macropus eugenii 
Monodelphis domestica 
Sarcophilus harrisii 
 
Afrotheria 
Echinops telfairi 
Loxodonta africana 
Procavia capensis 
Trichechus manatus latirostris 
 
Xenarthra 
Choloepus hoffmanni 
Dasypus novemcinctus 
 
Boreoeutheria 
-Laurasiatheria 
Ailuropoda melanoleuca 
Bos indicus 
Bos taurus 
Bubalus bubalis 
Canis lupus 
Canis lupus familiaris 
Equus caballus 
Erinaceus europaeus 
Felis catus 



Mustela putorius 
Myotis lucifugus 
Odocoileus virginianus 
Ovis aries 
Pteropus vampyrus 
Sorex araneus 
Sus scrofa 
Tursiops truncatus 
Vicugna pacos 
 
-Euarchontoglires 
Callithrix jacchus 
Cavia porcellus 
Cricetulus griseus 
Daubentonia madagascariensis 
Dipodomys ordii 
Gorilla gorilla 
Heterocephalus glaber 
Homo sapiens 
Ictidomys tridecemlineatus 
Macaca fascicularis 
Macaca mulatta 
Microcebus murinus 
Mus musculus 
Nomascus leucogenys 
Ochotona princeps 
Oryctolagus cuniculus 
Otolemur garnettii 
Pan paniscus 
Pan troglodytes 
Pongo abelii 
Rattus norvegicus 
Saimiri boliviensis boliviensis 
Tarsius syrichta 
Tupaia belangeri 



Supplementary file S2. Full length representatives of Metaviridae clades in Sauropsida  
 
 

Chromovirus clade (in lepidosaurs) 
 
>Sphenodon chromovirus-1 (AC154075) 
orf1 
MRTNEPGSAARLSGAERDSPLRQPLPAI 
EPGPPPPPAQGAGPGPVRRSQRLEARRQGGACPTKAGAACWAVPVI*DWPLVRTLWKCSL 
SLKPTCLAVPFPVCLRGILRGCDCGECSLVSCGVSG*VRECVGECVSGVSVRPFPPGGGT 
SSPQSERVSARTPCSLGPIPPFLTVPPHHPSPWSKQVERYVVERWAGFPSAHSSAPYDDR 
GLSSRCASPGNGPHTILTGILQCFSVPKSWDAGYPCLTPRIGKTLTYLSPTSLRTSFPNS 
SLTVSPAPIVLPRRVGHLARMSTAQELAELVLAVRSLAMEMRDVKTKQAELENALVAQTT 
TQAQATAAAPAPRAISGEEGAEAGASTPREPKTPPIEKFCGNRHQFQGFIALCELTFSVQ 
PRTYCHDRGRVAFVIGHLGGVALEWATTLLKGKSPLLEDYGDFIREFAYLFDHPHRQRDA 
ETAILNIRQGKQTVVEYTTRFQQLAFELRWSRDALRVIFRKGLNDEIKDQLAFTALPDTW 
EQVSALALQIEDRLAERRQEKRYEYRPTYMPRSTPLPSPIMEGAKNVEPEPMQVGAIRGP 
LSTEERERRRRSRACYYCGETSHFIRDCPTRSTSRTPGGNAMGRGAQGGPRP* 
 
 
Orf2 
MLLLWRNLPLHPGLPDKKHLPNTRGKRHGPGGTGGTPAMKIIPSAV 
SPGCRHFRIPLLLQWQDSCSLVTWALMDSGASSNFIDRSLVCRYRIPTNAKEQPETAHTI 
DGSPLVSGPITQQTTALRCSIGNHQERLAFDVVRTPWFQVVLGLPWLQKHDPHIAWTQPQ 
LQWRSPQCLNTCCKTPPPSGNMRIIGVTSPERPQIPPEYQDYQDVFSIQAAIALPPHRAY 
DCPIDLQPGMEPPYGRIYALSNPELKVLRQYLDEALKNGTIRHSSSPAGAPIFFVPKKDG 
GLRPCIDYRGLNAITIKNRYPLPLIPELLNRLQGACVFSKLDLRGAYNLVRVREGDEWKT 
AFRTHYGHFEYLVMPFGLANAPATFQHLINDILRDLLDLFVVAYLDDILIFSETWELHVD 
HVRQVLQRLRTHHLYCKLEKCAFHVNSIDFLGFVISPEGIRMDPKKTEAIQRWPPPKAVK 
PLQRFLGSANYYRQYIPEYAQITHPLTQLLKKGQNYCWGTRQQQSFLTLKKAFMKAPILR 
HPNFHAPFQVEADASDRALGAVLSQEDPESQHMLPCAYYSRQLTPAEQNYTIFDRELLAI 
RAAFGAWRHYLEGAQHPIKVLTDHKNLTYLQSAQITNGRHARWALFFARFNFTITFRPGK 
FNALADALSRYPEGASADRREQGPLLERKVFAAVIPSQENLQRATERELTAEEDLGSNPG 
QGLLKREGRLVIPPSWQNYILGAHHDAPLAGHPGWNRTLQLIRRNFWWPTLAADVQHYVA 
NCAICARTKVPRQLQAGLLQVVAPPQGPWQRVGLDFIVELPASRGYTVVCVVVDHFTKMA 
HFIACKGLPSAYRTALLFIRHVVKLHGWPLEIISDRGSQFTSRFWKALFTTLRIQIKLTT 
AYHPQANGQVERVNQDLEQYLRCYINFLQDDWYAWLPLAEFAHNNAPNASLGESPFFVNY 
GFHPQIAIPDLPATHVPAAGALIQHIHEAQSIARETLQKSRQSYKRQADKRRRAVKPLKP 
GDYVWISRQHYPSQRPSRKLSDRYFGPYPVEKQVNEVTYRVTLPPKLKIHPTFHVSLLKR 
AVPPELTEQPCELLPDDSPESQAYEVQAILDSKRRYGKLHYLIDWVGYGPEERSWEPASM 
VSAPRLVRLFHTRHPEKPGPWRGFRRGACRGGTVNIRRLRRNHRQGGRPAGPPSPPREAR 
MRTNEPGSAARLSGAERDSPLRQPLPAIEPGPPPPPAQGAGPGPVRRSQRLEARRQGGAC 
PTKAGAACWAVPVI* 
 
Size of LTRs: 897 bp, 99% ID 
 
ctaggtgggagaacccagagggtgctgatgggtggtggctcatcatcatcccctcaggag 
ctttcttgtgggtgtaaacattaggcgcctccggcgcaatcaccgccagggcggccggcc 
cgcagggccaccttcccccccccccgggaagcacgcatgcgcaccaacgagcccggaagt 
gcggcccgcttgagcggggctgaaagggattccccgctcaggcaaccacttccggcaata 
gagccaggcccgccgccgccgccagcacagggggcggggcctggcccagtacgccgctca 
cagcgcctcgaggcacgccgacagggcggggcctgccctacaaaagccggcgccgcgtgt 
tgggcggtgccggtgatctgagactggcccctggtgcgcacgctgtggaagtgctccctg 
tctctgaaacctacctgtcttgctgttcccttccctgtgtgcctgcgaggaatcctgaga 
ggctgtgactgtggtgagtgttcccttgtgtcttgtggagtgagtggctgagtgcgtgag 
tgcgtgggagagtgcgtgagcggagtgtcagtccgtcccttcccccctggggggggaacc 
tcctccccacagagcgagagagtgtcagcccgtaccccttgttccttgggcccgattccc 
cctttcctcacagttcccccacaccatccttccccttggagtaagcaagtggagcgctac 
gtggttgaacggtgggcagggttccccagtgctcactcttcggcgccctatgatgatagg 
ggcctaagttccaggtgcgcaagcccagggaacggcccacacactatcctgacgggcatc 
ctccaatgcttctccgtaccgaagagttgggacgcgggttacccgtgcctcacgccacgc 
atcgggaaaacccttacctacctgtcccctacctctcttcgtacatccttccctaactca 
tccctgacagtatcaccggcaccaatagtcctccctaggagggtaggacatttagctagg 
atgagtaccgcccaagaattggcagagttagttttagcggtgcggtccctagccatggaa 
 M  S  T  A  Q  E  L  A  E  L  V  L  A  V  R  S  L  A  M  E  
atgcgggacgtaaaaacgaaacaggcggaactagaaaacgccttagtggcacaaacgaca 
 M  R  D  V  K  T  K  Q  A  E  L  E  N  A  L  V  A  Q  T  T  



acacaggcccaagccacggccgccgctcctgctccccgggccataagcggggaagagggg 
 T  Q  A  Q  A  T  A  A  A  P  A  P  R  A  I  S  G  E  E  G  
gccgaggcaggagcaagtaccccacgagaacctaagacaccccccatagagaagttctgt 
 A  E  A  G  A  S  T  P  R  E  P  K  T  P  P  I  E  K  F  C  
gggaatcgacaccaattccaggggttcatcgccttatgcgagttgacgttctccgtacaa 
 G  N  R  H  Q  F  Q  G  F  I  A  L  C  E  L  T  F  S  V  Q  
ccccgaacctactgccacgaccggggacgggtggcctttgttattggccatctgggagga 
 P  R  T  Y  C  H  D  R  G  R  V  A  F  V  I  G  H  L  G  G  
gtagcgttggaatgggccaccactcttcttaaaggtaaaagccctttgctggaggactat 
 V  A  L  E  W  A  T  T  L  L  K  G  K  S  P  L  L  E  D  Y  
ggggactttattagagagtttgcctatctttttgaccacccacatcggcagcgggatgcg 
 G  D  F  I  R  E  F  A  Y  L  F  D  H  P  H  R  Q  R  D  A  
gagacggccattttgaatattcgccagggaaaacagacagtcgtagaatataccactcgt 
 E  T  A  I  L  N  I  R  Q  G  K  Q  T  V  V  E  Y  T  T  R  
ttccagcagcttgcctttgaattaagatggtcccgggatgccttacgtgtaatctttcgg 
 F  Q  Q  L  A  F  E  L  R  W  S  R  D  A  L  R  V  I  F  R  
aagggtttaaacgacgagattaaggaccaacttgcgttcaccgcgctcccagatacctgg 
 K  G  L  N  D  E  I  K  D  Q  L  A  F  T  A  L  P  D  T  W  
gaacaggtatctgcccttgctctccagattgaggaccggctggcagaacgccgacaagag 
 E  Q  V  S  A  L  A  L  Q  I  E  D  R  L  A  E  R  R  Q  E  
aaacgctatgaatatcgcccaacgtatatgcctcgttcaacaccgctgccaagccccata 
 K  R  Y  E  Y  R  P  T  Y  M  P  R  S  T  P  L  P  S  P  I  
atggaaggggcgaagaacgtggagcctgaacctatgcaggtaggagccatccgaggcccc 
 M  E  G  A  K  N  V  E  P  E  P  M  Q  V  G  A  I  R  G  P  
ttatcaacagaagaacgcgaacgacgtcgccggtcgcgggcatgttactactgtggagaa 
 L  S  T  E  E  R  E  R  R  R  R  S  R  A  C  Y  Y  C  G  E  
acctcccacttcatccgggattgcccgacaagaagcacctcccgaacaccagggggaaac 
 T  S  H  F  I  R  D  C  P  T  R  S  T  S  R  T  P  G  G  N  
gccatgggccggggggcacaggggggaccccggccatgaaaatcattccctctgcagtaa 
 A  M  G  R  G  A  Q  G  G  P  R  P  *                       
 
 
aatggaaggggcgaagaacgtggagcctgaacctatgcaggtaggagccatccgaggccc 
cttatcaacagaagaacgcgaacgacgtcgccggtcgcgggcatgttactactgtggaga 
                                           M  L  L  L  W  R  
aacctcccacttcatccgggattgcccgacaagaagcacctcccgaacaccagggggaaa 
 N  L  P  L  H  P  G  L  P  D  K  K  H  L  P  N  T  R  G  K  
cgccatgggccggggggcacaggggggaccccggccatgaaaatcattccctctgcagta 
 R  H  G  P  G  G  T  G  G  T  P  A  M  K  I  I  P  S  A  V  
agccccggatgtcggcatttccgcattccgctcctattgcaatggcaagactcctgctcc 
 S  P  G  C  R  H  F  R  I  P  L  L  L  Q  W  Q  D  S  C  S  
cttgtaacgtgggctctcatggactccggagcctccagcaacttcatcgatcgcagcctg 
 L  V  T  W  A  L  M  D  S  G  A  S  S  N  F  I  D  R  S  L  
gtgtgccgctatcggatccctaccaacgcaaaagaacaaccggagaccgcccatactatt 
 V  C  R  Y  R  I  P  T  N  A  K  E  Q  P  E  T  A  H  T  I  
gatggctcccctctggtatcaggacctatcacccaacaaactacagccctgcgttgtagc 
 D  G  S  P  L  V  S  G  P  I  T  Q  Q  T  T  A  L  R  C  S  
attggcaaccatcaagaacgactggcctttgatgtagtccgcaccccctggtttcaagtc 
 I  G  N  H  Q  E  R  L  A  F  D  V  V  R  T  P  W  F  Q  V  
gtcctggggttaccctggctgcaaaaacatgatccacacatcgcctggacccagccgcaa 
 V  L  G  L  P  W  L  Q  K  H  D  P  H  I  A  W  T  Q  P  Q  
ctccaatggaggtctccgcagtgtcttaacacttgttgtaagacaccacccccgtcggga 
 L  Q  W  R  S  P  Q  C  L  N  T  C  C  K  T  P  P  P  S  G  
aacatgagaataattggggtcaccagccccgaaaggccccaaatacccccagagtaccag 
 N  M  R  I  I  G  V  T  S  P  E  R  P  Q  I  P  P  E  Y  Q  
gattaccaggacgtgttcagtatccaagccgccatagccttacccccgcatagggcatat 
 D  Y  Q  D  V  F  S  I  Q  A  A  I  A  L  P  P  H  R  A  Y  
gattgccctattgacttacaacctggaatggaacccccatacggacggatatatgccctt 
 D  C  P  I  D  L  Q  P  G  M  E  P  P  Y  G  R  I  Y  A  L  
tccaatccagaactgaaagtcttacgacagtacctggatgaggcattgaagaatgggact 
 S  N  P  E  L  K  V  L  R  Q  Y  L  D  E  A  L  K  N  G  T  
atccgccattctagctccccggctggggcccccatattttttgtccctaagaaagatggg 
 I  R  H  S  S  S  P  A  G  A  P  I  F  F  V  P  K  K  D  G  
ggcctacgcccttgcattgactatcgcgggctaaatgcaatcaccattaaaaatcgttac 
 G  L  R  P  C  I  D  Y  R  G  L  N  A  I  T  I  K  N  R  Y  
ccgcttcccctcattcctgagctgctcaatcgacttcaaggggcctgcgtgttttcgaaa 
 P  L  P  L  I  P  E  L  L  N  R  L  Q  G  A  C  V  F  S  K  
ttagatttacgtggagcctacaatttagttcgcgtccgtgaaggagatgaatggaaaacg 



 L  D  L  R  G  A  Y  N  L  V  R  V  R  E  G  D  E  W  K  T  
gccttccgaacccactacggccattttgaatatttggttatgccgttcgggttggcaaac 
 A  F  R  T  H  Y  G  H  F  E  Y  L  V  M  P  F  G  L  A  N  
gcgcccgctaccttccagcacctcataaacgacattctacgagacttattagaccttttt 
 A  P  A  T  F  Q  H  L  I  N  D  I  L  R  D  L  L  D  L  F  
gtggtcgcctatctggacgacattctcatcttttcagaaacttgggaactgcatgtagat 
 V  V  A  Y  L  D  D  I  L  I  F  S  E  T  W  E  L  H  V  D  
catgtgcgccaggtcctccaacgattgcgcactcatcacttatattgcaaacttgaaaaa 
 H  V  R  Q  V  L  Q  R  L  R  T  H  H  L  Y  C  K  L  E  K  
tgtgccttccacgtaaactccattgactttcttggatttgtaatttccccagaggggatc 
 C  A  F  H  V  N  S  I  D  F  L  G  F  V  I  S  P  E  G  I  
cgcatggaccccaagaagacggaagccatccagcgatggcccccgcccaaggccgtcaag 
 R  M  D  P  K  K  T  E  A  I  Q  R  W  P  P  P  K  A  V  K  
cccctgcaacgatttctcggtagtgccaattactaccgacaatacatcccggagtatgcc 
 P  L  Q  R  F  L  G  S  A  N  Y  Y  R  Q  Y  I  P  E  Y  A  
caaataactcatccattgacgcagctattaaaaaaggggcaaaattattgttggggaact 
 Q  I  T  H  P  L  T  Q  L  L  K  K  G  Q  N  Y  C  W  G  T  
aggcaacagcaaagcttcctaactctcaagaaagcctttatgaaggcaccgattttgcgt 
 R  Q  Q  Q  S  F  L  T  L  K  K  A  F  M  K  A  P  I  L  R  
caccccaattttcatgctcctttccaggtagaagctgacgcttccgatcgagcattagga 
 H  P  N  F  H  A  P  F  Q  V  E  A  D  A  S  D  R  A  L  G  
gccgtgctctcacaggaagatcctgaatcccagcacatgctcccctgtgcttactattct 
 A  V  L  S  Q  E  D  P  E  S  Q  H  M  L  P  C  A  Y  Y  S  
aggcaactcacgccagccgagcaaaattataccatctttgatagagagttattagccatt 
 R  Q  L  T  P  A  E  Q  N  Y  T  I  F  D  R  E  L  L  A  I  
agggcagcctttggagcatggcggcattatcttgaaggggcccaacatcccataaaggtc 
 R  A  A  F  G  A  W  R  H  Y  L  E  G  A  Q  H  P  I  K  V  
ctaacagaccataaaaatcttacctatctacaatccgcacaaatcaccaatgggcgccac 
 L  T  D  H  K  N  L  T  Y  L  Q  S  A  Q  I  T  N  G  R  H  
gcgcgatgggcactcttctttgcacgttttaatttcaccatcaccttccgacccgggaag 
 A  R  W  A  L  F  F  A  R  F  N  F  T  I  T  F  R  P  G  K  
ttcaatgccctagcagacgccctatcccgatatccggaaggagcatccgccgatcgcaga 
 F  N  A  L  A  D  A  L  S  R  Y  P  E  G  A  S  A  D  R  R  
gaacaagggcctcttttagaacggaaggttttcgccgcggttataccctcacaggaaaac 
 E  Q  G  P  L  L  E  R  K  V  F  A  A  V  I  P  S  Q  E  N  
ctacagcgagccacggagcgggaactcaccgcggaagaggacttgggtagtaacccggga 
 L  Q  R  A  T  E  R  E  L  T  A  E  E  D  L  G  S  N  P  G  
cagggactcttaaaaagagaaggacgactcgtgatacccccctcatggcagaactatatc 
 Q  G  L  L  K  R  E  G  R  L  V  I  P  P  S  W  Q  N  Y  I  
ttaggggcgcaccatgatgccccccttgccgggcatccgggatggaaccgtactctccag 
 L  G  A  H  H  D  A  P  L  A  G  H  P  G  W  N  R  T  L  Q  
ctaattcgacgcaatttctggtggccaaccttagcagcggacgttcagcactacgttgcg 
 L  I  R  R  N  F  W  W  P  T  L  A  A  D  V  Q  H  Y  V  A  
aactgcgccatctgcgcccgcacgaaagttccacggcaattgcaagccgggcttttacaa 
 N  C  A  I  C  A  R  T  K  V  P  R  Q  L  Q  A  G  L  L  Q  
gtagtcgcacctccacaggggccttggcaacgagtggggcttgattttattgtggaatta 
 V  V  A  P  P  Q  G  P  W  Q  R  V  G  L  D  F  I  V  E  L  
cccgcctcccgtggttacactgtggtgtgtgtcgtggtagaccattttacaaaaatggca 
 P  A  S  R  G  Y  T  V  V  C  V  V  V  D  H  F  T  K  M  A  
cactttatcgcctgtaagggactcccttccgcttatcgaacagcgctcctgttcatccgc 
 H  F  I  A  C  K  G  L  P  S  A  Y  R  T  A  L  L  F  I  R  
cacgtagtcaagctgcatgggtggccacttgaaatcatcagtgaccggggatctcaattc 
 H  V  V  K  L  H  G  W  P  L  E  I  I  S  D  R  G  S  Q  F  
acctcgcgattttggaaggccctttttacaacactgcgcattcaaatcaagttaactact 
 T  S  R  F  W  K  A  L  F  T  T  L  R  I  Q  I  K  L  T  T  
gcttatcacccgcaagccaacggacaagtggagcgagtcaatcaagatcttgagcaatac 
 A  Y  H  P  Q  A  N  G  Q  V  E  R  V  N  Q  D  L  E  Q  Y  
ttgcgttgctatatcaactttctccaagatgactggtatgcgtggcttcctcttgcagag 
 L  R  C  Y  I  N  F  L  Q  D  D  W  Y  A  W  L  P  L  A  E  
ttcgcccacaataatgcccccaacgcatccttgggggaatcccccttctttgtaaactat 
 F  A  H  N  N  A  P  N  A  S  L  G  E  S  P  F  F  V  N  Y  
ggctttcatccccagattgctatacccgaccttcctgcaacacacgtccctgctgcagga 
 G  F  H  P  Q  I  A  I  P  D  L  P  A  T  H  V  P  A  A  G  
gccctaatccaacatatccacgaagcacaaagcatagccagagagactctacaaaaatcc 
 A  L  I  Q  H  I  H  E  A  Q  S  I  A  R  E  T  L  Q  K  S  
cgccaaagttacaaacgacaagccgataaacgccgccgagcagtaaaacctcttaaacca 
 R  Q  S  Y  K  R  Q  A  D  K  R  R  R  A  V  K  P  L  K  P  
ggggactacgtatggatctcccgtcagcattacccttcccaacgtccctctcggaaacta 



 G  D  Y  V  W  I  S  R  Q  H  Y  P  S  Q  R  P  S  R  K  L  
agtgacagatacttcggaccttaccctgtggaaaaacaagttaatgaggtcacctatcgc 
 S  D  R  Y  F  G  P  Y  P  V  E  K  Q  V  N  E  V  T  Y  R  
gttaccttacccccaaagctcaagatacacccgacctttcacgtttccctcctcaaacgg 
 V  T  L  P  P  K  L  K  I  H  P  T  F  H  V  S  L  L  K  R  
gctgttccacctgagctaacagaacagccctgcgaactcctccccgatgactcccctgaa 
 A  V  P  P  E  L  T  E  Q  P  C  E  L  L  P  D  D  S  P  E  
tcgcaggcctatgaagtccaagccattttggattccaaacgacgatatgggaaactacat 
 S  Q  A  Y  E  V  Q  A  I  L  D  S  K  R  R  Y  G  K  L  H  
tacctcattgattgggtaggatatgggcctgaagaacgctcatgggaacccgcctccatg 
 Y  L  I  D  W  V  G  Y  G  P  E  E  R  S  W  E  P  A  S  M  
gtttctgccccgcgccttgttcgcctgtttcacacccgacacccagaaaaacccggacca 
 V  S  A  P  R  L  V  R  L  F  H  T  R  H  P  E  K  P  G  P  
tggcgaggttttcgacggggggcttgtagggggggtactgtaaacattaggcgcctccgg 
 W  R  G  F  R  R  G  A  C  R  G  G  T  V  N  I  R  R  L  R  
cgcaatcaccgccagggcggccggcccgcagggccaccttcccccccccgggaagcacgc 
 R  N  H  R  Q  G  G  R  P  A  G  P  P  S  P  P  R  E  A  R  
atgcgcaccaacgagcccggaagtgcggcccgcttgagcggggctgaaagggattccccg 
 M  R  T  N  E  P  G  S  A  A  R  L  S  G  A  E  R  D  S  P  
ctcaggcaaccacttccggcaatagagccaggcccgccgccgccgccagcacagggggcg 
 L  R  Q  P  L  P  A  I  E  P  G  P  P  P  P  P  A  Q  G  A  
gggcctggcccagtacgccgctcacagcgcctcgaggcacgccgacagggcggggcctgc 
 G  P  G  P  V  R  R  S  Q  R  L  E  A  R  R  Q  G  G  A  C  
cctacaaaagccggcgccgcgtgttgggcggtgccggtgatctgagactggcccctggtg 
 P  T  K  A  G  A  A  C  W  A  V  P  V  I  *                 
cgcacgctgtggaagtgctccctgtctctgaaacctacctgtcttgctgttcccttccct 
gtgtgcctgcgaggaatcctgagaggctgtgactgtggtgagtgttcccttgtgtcttgt 
ggagtgagtggctgagtgcgtgagtgcgtgggagagtgcgtgagcggagtgtcagtccgt 
cccttcccccctggggggggaacctcctccccacagagcgagagagtgtcagcccgtacc 
ccttgttccttgggcccgattccccctttcctcacagttcccccacaccatccttcccct 
tggagtaagcaagtggagcgctacgtggttgaacggtgggcagggttccccagtgctcac 
tcttcggcgccctatgatgataggggcctaagttccaggtgcgcaagcccagggaacggc 
ccacacactatcctgacgggcatcctccaacgcttctccgtaccgaagagttgggacgcg 
ggttacccgtgcctcacgccacgcatcgggaaaacccttacctacctgtcccctacctct 
cttcgtacatccttccctaactcatccctgacagtggggtcctgcagggattccatcttg 
tccccactcctgttcaatatgtatttgaggctcctgggcaagattgttcagagatttgga 
gggaagtgccatcagtatgtggatgacacccaactctctctctctttttcctctgaccca 
ggtcctgcagtcttggtgtttactcaattcctggctgctgttggggactggatgcaggtg 
agctgactgaagctgaatctagacaagaccaaggccttgtgacctgggagatgtagggac 
ccctgttatttatggggtccagactcctttggccacttacgtttgcagtcttggagtgct 
cttggatccattgctgtgcctggattaccaggttgtgaccaggagcgcttttcaccaact 
tcatctggtgagaaggctgtgagctttttttatcagattcggatttggccattgttatca 
aggttttcataacttcaaggctagactactgccaagggcatagctaccattggacaaaca 
gggacattcgtcccggggcctgtactggctgggggcccagtatccaaggtagctaagtca 
cccttccctcccctttttttcttttttaaaatttccacctgaactggctgggggtccttc 
cagctcctgcatgggcccccttcctgcatgtggttgcaacattgtgtctgatacaatgtt 
gtaactgcaggcagggagggggagaggcctcatgcagcattctgtgtcaggtagggtggc 
tatacctctcctttaaaaaaggatgcttatgaaaaaaacatggtgcagggctgcacgga 
 
 
>Anolis Chromovirus (AAWZ01021304) 
Orf1 
MDELRVK 
VDQLQTAFTVSQTAQAVKGHVLTPERFDGTRCKLPTFLAQVELYFSQLSAHAFPTDTSKV 
AFILSLLTGPAGQWATNLILGNDPVKDNLNNFKRLLTDTFGDPLRTENAGWALYRLKQGK 
GTVLDYLNKFNLYRHQLDWGENAFMLLFTAGLSDMLQDELARLEPAESWDALVAKVLRLD 
ARFEARKHSKAMCAPPMHVTRAPVVMGEEPMELGVFKKLPTEEKSRRRQLGLCLYCGNAG 
HFAKSCNVKPSQLSGKGQP* 
 
Orf2 
CETFPAFGKRPALVRRESNALGLLKQSTEGRKHVFVPITLSVGGRELVSTLALL 
DSGATVSYVDIEFAKKHGIPRVRKACDVWVEGADGRLLETGVVNHETSAVTWEVQGVTGT 
FVWDITSLPRYDVILGMDWLAVVNPQVDWATRKVILKRQDCCTLNVTHSDMEGVPAEYGE 
FSDVFCKREADKLPPHRPYDCAIKLAEGAKLPAGRLYALTVPERQALREFLDENLAKGFI 
RPSSSPTAAPVFFVAKKTGELRLVCDYRILNKYTIRDRYPLPLISELLSRVQGAKVFTKL 
DLRGAYNLIRIREGDEWKTAFNTCFGCHEFRVMPFGLCNAPAVFQRFMNDVFRDLIDQFL 
VIYLDDILIFSKDEKEHRQHVKQVLHRLRANGLFAKASKCVFHVPEVEFLGHVVSGRELK 
MDPHKVDAVNSWQELKTKKDVQRFLGFANYYREFIPNFAKLTVPLTQLLRKKQPFVWGRE 



AHEAFLQLKSSFQSDNILTHPDVDKPFVVEADASSYALGAVLSQKDSSGTLRPCGFYSRQ 
LTPFEQNYTIWEKELLAIKVAFEVWRHWLEGARHQIVVRSDHKNLEHLQTAKKLNQRQIR 
WALFFSRFNFKVQFVEGKANLRADALSRKPEFKTNEQVVCQTILPTASLCVVDNELGLHD 
QILEAQKDDVWTQEQLMLLSAGNRTILPHLQDQDGVLVRRGQVYVPVGTLRLEVIRAHHD 
EPMAGHFGRFKTVQLITRSYWWPKMRQDILRFCDSCAVCQQSKTPVGRPRGLLSSLPVPE 
RPWQIISMDFISDLPKSGGYTCIWVVVDLFSKLAHFIPCSTIPAAPTLALLFTKHIYRLH 
GAPEVIISDRAPQFVSRFWKHFHECLGTKLNVSSAFHPQTDGQSERVNGLLEQYLRCFCL 
DQPTAWVKWLPVAEFAYNNAVHTSSQHTPFELTYGFHPRGGVAPSTNVVSSDPVYRSSEM 
AALHDVARRLLLEAKATQKTQADRHRQAGEELEEGDLVWLSSKHIKQAGGKFAPRYLGPF 
PIVKKISSVAFRLRLPSSLKVHPVFHRSLLKLDTSSRRGAIAEGITAASPPSGEEAFVRG 
DSVMIEPHGSVTDRRGRKTPRESDTLEERERKRLRDIFAAPSDEESFEGFTERMEEGLVS 
SEEDEMDWTRVREEVGATGHDGTEDEWGPSGLDPWFSWRDGTGSTAGDAVGRSQRCSSSD 
EESDEETPGLRRTADSDEDL* 
 

Gmr1 clade (in all reptiles) 
 
>Anolis carolinensis Gmr1 (AAWZ02022550) 
MATR 
RQKKVAEEEGAFQEESSDSEQTPVSEMTLKYRLEMRKLQMEEREKEKERELRRELELRRL 
EIELEKQRLTLSQPHINTQEGNSRAEASDMILKRFPRYNKDDDVEKFLISFERCCKDFEV 
SEEKWMIYLRPQISGKLLEIYGDMSEETHRDYKLFKQQVQQKLQLTPEFYRLKFRTLKRE 
RNQSFAQVASKQAQYFDSWVRTSEVDNYQQLRELMKLEQLFQLVPSEYRWLVQDRRPATA 
GEAAVMVDQLITLKEGFRKDEGPSDKKQFKLPYYHSQVRTQQGRGPAGENTTWRRQEVTG 
QVKPEEKMKCFQCGKLGHLRYQCNLFKKDKTSFFVNKVAVETKAELDTKSKSSPEVVPKE 
KQCLFILSNRPSEDYLEYISVDSKNIQGWRDTGSDVCIIRPEAVPQKYQHPTSVINLKGL 
GPVIPTQVVSLPIEYNGWKGIWDFAISSDIPYKCLIGNDLAKEVKNWQKLCEEDKDNFEG 
PTQEAICLPIHQDVGEDPESSSIITEIVNKTEGVREILQEQKADETLKPLFKQAENTLES 
AEEQPSRFITKDGVLYRESKSLKTAGESEVHTQIVVPEKFREQLMRVAHDSPQGGHLGIR 
KTTKRITKNFYWPGMFQKIKEFCRSCDTCQRLSTGRDKIKAPLIPMPVIGEPFYRVGIDI 
IGPLCKPSKRGYKYILTMIDYATRYPEAVALTNIETSTIANALLSIWGRTGYPKELVSDL 
GTQFTSKLMKRLLELCGIRHLTSTAYHPQTNGLVENLNKTLIKMIKSYSQQRPHDWDIKL 
QQLLFAYRSVPQDSTGCSPFELLYGRKARGPLDLVKEYWEASPAAEPVPVADYLRDLQST 
MQLAKDITHEHLTAAQQRQKDYYDATSKARNFNIGDEVLFLSPNRTNKLQMDWSGPWRVT 
KKHNQVNYDIYNEQLNVERRVHVNMLKPYVWRSANVYIVVSEDESGPFTFWEGDRELYKN 
LDQVEISKELTQSQREEIVGVLNKYSKMFSDLPGRVQGVQHQINTNDAAPIASPPYRVTG 
NIKECIEREVKEMLDLGIIVSSNSPWASPIVLVQKPDKTIRFCIDYRLLNKVTQTDTYPM 
PRLDDLLERIGRAQFISSIDLTKGFWQVPMAPQDQPKTAFRTQGGLYEFSVLPFGLKNSP 
TTFQRLVDKVLSGLGNFCVAYMDDIGIFSNSWEDHLKHLDIVLGRLKEAGLTIKASKCKL 
GKTTTKYLGHLVGGGCIRPDSTKVKAIHQWPVPKTKKQVRSFLGLAGYYRKFIPSFSNLA 
APLSDLTKKKNPNKIIWTPNCQTSMDRLKQAITSDSVLKAPDFDEPFILTCDASDIGLGA 
VLSQIDKEGEDRPILFLSKKWHSHECSMSTIEKECYSIIWSIRKLKPYLWGRKFTLQTDH 
APLKWLDNVKGTNNKLLRWSLSLQDFTYEIKHVTGKRNVVADALSRVP* 
 
Size of LTRs: 888 bp, 99% ID 
 
 
ccctccccctgcaaaaacccccaatgaaaacaagaaggtgacctttgaattgtcaaaaca 
tagtcactgtatccattggtactcaaaatgacatttatggggaaattttggcaggaatga 
aaacccaatttatcattgtattttcaaaaacatgtgacagttgagacgatgcagcgtatg 
aaaaaagacatgagaagaggagcaaaagtagtgtttagaagtaatttttcctgattggcc 
caaaaataattaaaaatatattttggcttcttacacaagaactagagatattattctttg 
aaaatttaattctcaaaggagttaatgggaaatattagcaattttactgcaagaatgtct 
ttgaaaactgtgtagcttttcacaagaatttggtctgtgtaaagttattactgttttttt 
caccaaaaaacagcattctctgcagagaagaaacacacattttaaaactactatgctgga 
aaagctgttttttcccacaaaaatgcgaacattttgaatagacctaaccacatacttttt 
tgcacaggacacatttttttctgtacagaaaataatattctgctcagaaatgtctttttt 
tacaaagaaaatgtttcttgcacagaaagggctcttctgtacatgcatgtgtacatgctt 
atcagcctgtgactattgtgaagaataagtctcaaatccagcaagtggagtgagctccca 
ctgttagccccatcttctaccaatgtagcagtctgaaaacatgcaaatgtgagtagatca 
atagagaaaaaaattggaaatcatttttgtggagaagtcatagttattgtgtttaatttt 
tgtctgttggagtgtgtatttgtgttttagttaacagtagccattttggaaacatgagta 
aagcagcggacattttgtttcatttcacagtggttgggttgccatggagatgaagctggt 
tagctcatgagagagaagtgggcggagccaaggaaaggagagcggttttttttaaaaaga 
agagaagccagttcagttgggagttgagagttgggagttgagaggggagagtgtgtggga 
gagaaggagagggtgtgtgtgtgcatggctgtaggcttgtttagtcagaaagtactgaaa 
agataggcctggcacagaaacctttagtcaggacagactaaggggaatctagtaagatct 
ctagtggggaaaaatctagggatctgggatttgatcggtattggatcaaattattagtct 
tatcgtagtggggacattgtccacgaaggaactcgactgtggttagggttcgctacaatt 



tggtaacatcagtaagaaagtggaagaagatttacaccaaagtctacggttatagagtta 
ttaagccacttgtctatttagagttatataagttaatcaaccaaacccgcaactaagctt 
tgtacaagtaaatttgttgttatttgttaacatctgtctcatctcattccatttgcgtct 
gtggagccaagtttcattagtattaattcaaaaacctcacattggtggcagataattgaa 
taaatcacacacacagtatataattggtggcagcgtatagagatttagtgtaacacttaa 
gtttagtttacatcttttcaaattggtgacaggggtgggatctgaaaggcttcccctctg 
tctgacaccttttcaaattggtggcagcggcgggattcgtgtaacatccctgatttagtg 
ccttaagattgcttatagaagagaaccgtgaggtaaaatttgacaaaaatggccactaga 
                                                 M  A  T  R  
cgacagaaaaaagttgctgaagaagaaggtgcatttcaggaagagagttcagattctgaa 
 R  Q  K  K  V  A  E  E  E  G  A  F  Q  E  E  S  S  D  S  E  
caaacaccagtgtcagaaatgactcttaaatatagactggagatgagaaagttacaaatg 
 Q  T  P  V  S  E  M  T  L  K  Y  R  L  E  M  R  K  L  Q  M  
gaggaaagagaaaaagaaaaagaaagagaattgaggagagagttggaattaagaagattg 
 E  E  R  E  K  E  K  E  R  E  L  R  R  E  L  E  L  R  R  L  
gagattgaattggaaaaacagaggttaacactatctcaaccacatatcaatacccaggaa 
 E  I  E  L  E  K  Q  R  L  T  L  S  Q  P  H  I  N  T  Q  E  
gggaattctagagctgaggcatcagacatgattctgaagagattccctaggtataataaa 
 G  N  S  R  A  E  A  S  D  M  I  L  K  R  F  P  R  Y  N  K  
gacgatgatgtggaaaagtttttaatttcatttgaaaggtgctgtaaggattttgaagtt 
 D  D  D  V  E  K  F  L  I  S  F  E  R  C  C  K  D  F  E  V  
agtgaggagaagtggatgatttatttgagacctcagattagcgggaaacttttagagatc 
 S  E  E  K  W  M  I  Y  L  R  P  Q  I  S  G  K  L  L  E  I  
tatggggacatgtctgaggagacccatagggattataaattattcaagcaacaggtgcag 
 Y  G  D  M  S  E  E  T  H  R  D  Y  K  L  F  K  Q  Q  V  Q  
caaaaactccaactaacacctgagttttatagattaaaattcagaacactgaagagagaa 
 Q  K  L  Q  L  T  P  E  F  Y  R  L  K  F  R  T  L  K  R  E  
agaaatcaaagtttcgctcaggtggcatccaagcaagcacaatattttgacagttgggtg 
 R  N  Q  S  F  A  Q  V  A  S  K  Q  A  Q  Y  F  D  S  W  V  
cgaacatctgaggtagataattatcaacaattgagggagttaatgaaattagaacaatta 
 R  T  S  E  V  D  N  Y  Q  Q  L  R  E  L  M  K  L  E  Q  L  
tttcagctggtgccctcagaatatcgttggctagtgcaggatcgaagaccagcgacagca 
 F  Q  L  V  P  S  E  Y  R  W  L  V  Q  D  R  R  P  A  T  A  
ggagaagcggctgtcatggtagatcaattgatcactctgaaggaaggatttaggaaagat 
 G  E  A  A  V  M  V  D  Q  L  I  T  L  K  E  G  F  R  K  D  
gagggaccaagtgataaaaagcagtttaagctgccatattatcattcccaagtacgaacg 
 E  G  P  S  D  K  K  Q  F  K  L  P  Y  Y  H  S  Q  V  R  T  
cagcaggggagagggcctgcaggagaaaacaccacctggaggaggcaggaggtaacaggt 
 Q  Q  G  R  G  P  A  G  E  N  T  T  W  R  R  Q  E  V  T  G  
caagtcaaacctgaagagaaaatgaagtgttttcagtgtggaaagctgggacacttaaga 
 Q  V  K  P  E  E  K  M  K  C  F  Q  C  G  K  L  G  H  L  R  
tatcagtgtaacctttttaaaaaggacaagacttctttctttgtaaataaagtagcagtg 
 Y  Q  C  N  L  F  K  K  D  K  T  S  F  F  V  N  K  V  A  V  
gaaaccaaggcagaattagatactaagtctaaaagcagccctgaagtagtgcccaaagag 
 E  T  K  A  E  L  D  T  K  S  K  S  S  P  E  V  V  P  K  E  
aaacaatgtttgtttattttatcaaatagaccatccgaagactatttagagtatatttct 
 K  Q  C  L  F  I  L  S  N  R  P  S  E  D  Y  L  E  Y  I  S  
gttgacagtaagaatatccagggatggagggatactgggtcggatgtttgcatcatacgt 
 V  D  S  K  N  I  Q  G  W  R  D  T  G  S  D  V  C  I  I  R  
ccagaagcagtacctcagaaatatcaacatcctacctcagtaattaatttaaaaggctta 
 P  E  A  V  P  Q  K  Y  Q  H  P  T  S  V  I  N  L  K  G  L  
ggtcctgtaataccaacccaggtagtttcattaccaattgaatacaatggttggaaagga 
 G  P  V  I  P  T  Q  V  V  S  L  P  I  E  Y  N  G  W  K  G  
atttgggactttgccatcagttcagatataccttataaatgtttaatcggtaacgacctg 
 I  W  D  F  A  I  S  S  D  I  P  Y  K  C  L  I  G  N  D  L  
gctaaggaagttaagaactggcagaagttatgtgaggaagataaagataacttcgaaggc 
 A  K  E  V  K  N  W  Q  K  L  C  E  E  D  K  D  N  F  E  G  
cctactcaggaagcaatatgcttgccaattcatcaggatgtaggagaggatccagaatcc 
 P  T  Q  E  A  I  C  L  P  I  H  Q  D  V  G  E  D  P  E  S  
agttctataattactgagattgttaacaagacagagggagttagagaaattctgcaagaa 
 S  S  I  I  T  E  I  V  N  K  T  E  G  V  R  E  I  L  Q  E  
caaaaggcagatgaaaccttaaaacccttgtttaaacaagctgagaatacactagagtca 
 Q  K  A  D  E  T  L  K  P  L  F  K  Q  A  E  N  T  L  E  S  
gcagaagaacaaccttctagattcattactaaagatggtgtgctatatagagagagtaaa 
 A  E  E  Q  P  S  R  F  I  T  K  D  G  V  L  Y  R  E  S  K  
agtctaaagacagcaggagagtcagaggtgcatacccaaattgtagtgccagagaaattc 
 S  L  K  T  A  G  E  S  E  V  H  T  Q  I  V  V  P  E  K  F  
agagaacaactcatgagggtggcacatgatagccctcagggaggccatttgggtatcaga 



 R  E  Q  L  M  R  V  A  H  D  S  P  Q  G  G  H  L  G  I  R  
aaaacaactaaaagaattacaaagaacttttattggcctggcatgttccagaaaataaaa 
 K  T  T  K  R  I  T  K  N  F  Y  W  P  G  M  F  Q  K  I  K  
gaattttgccggtcatgtgacacctgccaaagactgagtaccgggagggataagatcaaa 
 E  F  C  R  S  C  D  T  C  Q  R  L  S  T  G  R  D  K  I  K  
gctcctctaatccctatgcctgtaattggagagccattttacagagtgggaatcgacata 
 A  P  L  I  P  M  P  V  I  G  E  P  F  Y  R  V  G  I  D  I  
attggtcctctttgtaaaccaagcaaaaggggttataagtacatactaactatgatcgac 
 I  G  P  L  C  K  P  S  K  R  G  Y  K  Y  I  L  T  M  I  D  
tatgctacaagatacccagaagcagtagctctcaccaacatcgagacctcaaccatagct 
 Y  A  T  R  Y  P  E  A  V  A  L  T  N  I  E  T  S  T  I  A  
aatgctttgttatccatttggggaagaactggatatcccaaagaattagtatctgactta 
 N  A  L  L  S  I  W  G  R  T  G  Y  P  K  E  L  V  S  D  L  
gggacccagtttacctcgaaacttatgaagagactacttgagttatgcggcatcaggcat 
 G  T  Q  F  T  S  K  L  M  K  R  L  L  E  L  C  G  I  R  H  
cttacatcgacggcctaccacccacaaacaaatgggttggtcgaaaatctaaataagact 
 L  T  S  T  A  Y  H  P  Q  T  N  G  L  V  E  N  L  N  K  T  
ctaattaaaatgataaagtcttatagccaacagagaccgcatgattgggacattaagctt 
 L  I  K  M  I  K  S  Y  S  Q  Q  R  P  H  D  W  D  I  K  L  
caacaactattatttgcatacagatcagtcccccaggatagtacaggctgcagccctttc 
 Q  Q  L  L  F  A  Y  R  S  V  P  Q  D  S  T  G  C  S  P  F  
gaactgttgtatggaagaaaggctcgaggaccgttagatttggttaaggagtactgggag 
 E  L  L  Y  G  R  K  A  R  G  P  L  D  L  V  K  E  Y  W  E  
gcgagcccagcagcagagccggttccagtggctgattatctacgagatctacagtcaaca 
 A  S  P  A  A  E  P  V  P  V  A  D  Y  L  R  D  L  Q  S  T  
atgcagttagccaaggacatcacacatgagcatctaaccgcagcacaacaacggcagaaa 
 M  Q  L  A  K  D  I  T  H  E  H  L  T  A  A  Q  Q  R  Q  K  
gactattacgacgcaacatctaaggcgagaaacttcaacattggagatgaggtcctgttt 
 D  Y  Y  D  A  T  S  K  A  R  N  F  N  I  G  D  E  V  L  F  
ttgtcacctaacagaaccaacaaacttcaaatggattggtcaggaccctggagagtcacc 
 L  S  P  N  R  T  N  K  L  Q  M  D  W  S  G  P  W  R  V  T  
aagaagcacaaccaagtgaactatgacatctataatgaacaattaaatgtcgaaaggaga 
 K  K  H  N  Q  V  N  Y  D  I  Y  N  E  Q  L  N  V  E  R  R  
gtccatgtaaatatgttgaaaccttatgtttggagatcggctaatgtgtatatagtagtg 
 V  H  V  N  M  L  K  P  Y  V  W  R  S  A  N  V  Y  I  V  V  
tcagaagatgaatccggtccctttactttttgggaaggtgatcgagagctatataaaaat 
 S  E  D  E  S  G  P  F  T  F  W  E  G  D  R  E  L  Y  K  N  
ttggatcaagtagagataagtaaagagttaacccaatctcaacgggaggagattgtggga 
 L  D  Q  V  E  I  S  K  E  L  T  Q  S  Q  R  E  E  I  V  G  
gttttaaataaatatagtaaaatgttttctgatttaccaggaagggtccaaggggtacag 
 V  L  N  K  Y  S  K  M  F  S  D  L  P  G  R  V  Q  G  V  Q  
catcaaattaataccaatgatgcagctcctatagcttcccctccgtaccgagtgactggg 
 H  Q  I  N  T  N  D  A  A  P  I  A  S  P  P  Y  R  V  T  G  
aatatcaaagagtgtatcgagagggaggtgaaagagatgttggacctgggcattattgtg 
 N  I  K  E  C  I  E  R  E  V  K  E  M  L  D  L  G  I  I  V  
tcatcgaatagtccctgggcttcacctattgtgctggttcagaagccagataaaactatt 
 S  S  N  S  P  W  A  S  P  I  V  L  V  Q  K  P  D  K  T  I  
aggttttgtatagattatcgacttctgaacaaggtgacccaaactgatacatatcccatg 
 R  F  C  I  D  Y  R  L  L  N  K  V  T  Q  T  D  T  Y  P  M  
ccacgattggatgacctattggaaaggatcgggagagctcaatttatcagcagtatagac 
 P  R  L  D  D  L  L  E  R  I  G  R  A  Q  F  I  S  S  I  D  
cttactaagggattctggcaagtgcccatggcaccacaagaccagcctaagacagcattt 
 L  T  K  G  F  W  Q  V  P  M  A  P  Q  D  Q  P  K  T  A  F  
cgtacgcaaggtgggctttacgaattctcagtgttaccttttggactaaaaaacagcccc 
 R  T  Q  G  G  L  Y  E  F  S  V  L  P  F  G  L  K  N  S  P  
acaacatttcaaagattggttgacaaggtccttagtggcctaggaaacttttgtgtggcc 
 T  T  F  Q  R  L  V  D  K  V  L  S  G  L  G  N  F  C  V  A  
tacatggatgatataggaatttttagcaattcgtgggaggatcacctaaagcatttggat 
 Y  M  D  D  I  G  I  F  S  N  S  W  E  D  H  L  K  H  L  D  
atagtattgggcagattaaaggaagctggcttaaccatcaaagcttccaagtgtaaattg 
 I  V  L  G  R  L  K  E  A  G  L  T  I  K  A  S  K  C  K  L  
ggaaaaaccaccacaaaatatttagggcatttagtaggaggaggttgtattcgaccagac 
 G  K  T  T  T  K  Y  L  G  H  L  V  G  G  G  C  I  R  P  D  
tctactaaagtgaaagctattcaccagtggccagtgcccaaaacgaaaaaacaggttaga 
 S  T  K  V  K  A  I  H  Q  W  P  V  P  K  T  K  K  Q  V  R  
tcattcctcggattggctggatattatcgaaaatttattccctcctttagtaatctggca 
 S  F  L  G  L  A  G  Y  Y  R  K  F  I  P  S  F  S  N  L  A  
gcccctttatcggacctgaccaaaaagaagaaccctaataaaataatctggactccaaat 



 A  P  L  S  D  L  T  K  K  K  N  P  N  K  I  I  W  T  P  N  
tgtcaaacatccatggatcggttgaaacaggccattacatcagattctgtcttaaaagcc 
 C  Q  T  S  M  D  R  L  K  Q  A  I  T  S  D  S  V  L  K  A  
ccagatttcgatgaacccttcattttgacttgcgacgcgtctgacattgggttaggagct 
 P  D  F  D  E  P  F  I  L  T  C  D  A  S  D  I  G  L  G  A  
gtcctaagtcaaattgataaggaaggtgaggacagacctattttatttttaagtaagaag 
 V  L  S  Q  I  D  K  E  G  E  D  R  P  I  L  F  L  S  K  K  
tggcattcccacgaatgcagtatgtccaccattgaaaaggagtgttactccataatttgg 
 W  H  S  H  E  C  S  M  S  T  I  E  K  E  C  Y  S  I  I  W  
tcaataaggaaactcaaaccttatttatggggaaggaaattcaccctacaaaccgaccat 
 S  I  R  K  L  K  P  Y  L  W  G  R  K  F  T  L  Q  T  D  H  
gcaccattgaaatggttggataatgtaaaaggaacaaataataaactgttacggtggagt 
 A  P  L  K  W  L  D  N  V  K  G  T  N  N  K  L  L  R  W  S  
ttgtcattacaagatttcacatacgaaatcaaacatgtcacaggtaaaagaaatgttgtt 
 L  S  L  Q  D  F  T  Y  E  I  K  H  V  T  G  K  R  N  V  V  
gctgatgcactgtctagagtgccttgaaaagttaaaggttttttatttatggtttattca 
 A  D  A  L  S  R  V  P  *                                   
atgtatttaatcataataagtttgtgttacagtaatgtgtttatatatatatatattggt 
atgcaatttttaaattatttttgcccattcggggattctaaatggccaaaaataatcttc 
tttgggtggaaggtgtggagaagtcatagatattgtgtttaatttttgtctgttggagtg 
tgtatttgtgttttagttaacagtagccattttggaaacatgagtaaagcagcggacatt 
ttgtttcatttcacagtggttgggttgccatggagatgaagctggttagctcatgagaga 
gaagtgggcggagccaaggaaaggagagcggtttttttaaaaagaagagaagccagttca 
gttgggagttgagagttgggagttgagaggggagagtgtgtgggagagaaggagagggtg 
tgtgtgtgcatggctgtaggcttgtttagtcagaaagtactgaaaagataggcctggcac 
agaaacctttagtcaggacagactaaggggaatctagtaagatctctagtggggaaaaat 
ctagggatctgggatttgatcggtattggatcaaattattagtcttattgtagtggggac 
attgtccacgaaggaactcgactgtggttagggttcgctacaatttggtaacatcagtaa 
gaaagtggaagaagatttacaccaaagtctatggttatagagttattaagccacttgtct 
atttagagttatataagttaatcaaccaaacccgcaactaagcttggtacaaataaattt 
gttgttatttgttaacatctgtctcatctcattccatttgcgtctgtggagccaagtttc 
attagtattaattcaaaagacctcacattggtggcagttaattgaatacatcacacacac 
agtatataattggtggcagcgtatagagatttagtgtaacacttaagtttagttgacatc 
ttttcaaattggtgacaggggtgggatctgaaaggattcccctctgtctgacaccttttc 
aattttgtaggctcataattgattccagtgtggaaaagatacaaaagaaacttttatgag 
aaaactctgagatggatatccactttagaagctaaccaaaggcacctattaggttggaca 
agatgacctacctataaagaattattagtagaggaacagaatgagataaaattaagaagt 
cacaagatgattaaaagagactacaaagaagtgacatggcaacaatatcttcaaataaaa 
gaatattttaactcagaccaaaaattcggttttgggaaaaaaagggggacttttgggaca 
gcgtactacaatcagaaaagaaattaataactaaattttacaacaaattgttggagtggg 
 
 
>Chrysemys Gmr1 gag/pol (AHGY01156441) 
MYAKRLKSDLVELCKQRGLCIGRLTKEQLIAQLEAEDRANELIPVSQGS 
SLANAAQAPVSVPAGSGHPAAEGFLRPLLPMPRGRVGRSPANTEGAVTPPASRGSPRRSP 
PASRGSSRQRSASVERNWLEWEKELKLRELEDRERQRQHEREEKERQHQREERQRQENER 
QRQHDLELARLKGSEPPAAVSEGGPRTARSFDKCILAPRKEGEDMDDFLEAFETACELHR 
VDPADRLRVLTPLLDPKAVALYRQLGEAEKGDYELFKKALLREFGLTPEMYRERFRSQDK 
TPEISYLQLAVRMERYASKWAGGAQTKEDLIKLLVLEQLYERCPSDLRLWLVDRKPENPR 
HAGQLADEFVKSRSGGGREEPQRNRPAAMQRESHPGTSQTGNMGNPLPRGMPSIRDNRPA 
RGDPRDLSCYYCGRRGHVRAQCPKLKDRLSRPNPYRVNLVEASHTRGAGSLSTAQEREGP 
PASFSGGPDAPDSKFSVYRVGAGLSLRSECLVPLEVDGKKVYGYWDTGAEVTLARPEVVA 
PDRVVPNTFLTLTGVGGTPFKVPVARVHLKWGAKEGPKDVGVHHHLPTEVLMGGDLEDWP 
SSPQTALVVTRSQSRRGALRPDLGKDVPPEAPNPSRVGREHPRTGRGVAGASDPADEREQ 
VPIPSPAAEFQAELQKDPSLRKLRGLADLSVVQTMRRGCKERFLWEKGFLYREWAPPGEV 
ESWGIRRQLVVPQKFRHKLLYLAHDIPLAGHQGIRRTRQRLLQNFYWPGVFTNVRQYCRS 
CDPCQRVGKARDKGKAALRPLPIIEEPFQKVAMDIVGPLSKTTRSGKKYILVVVDFATRY 
PEAVPLSSIEADTVADALLTIFSRVGFPKEVLMDQGSNFMSALLRCLWERCGVRHNWASA 
YHPQSNGLVERFNGTLKMMLKTFMNQHPQDWDKYLPHLLFAYREVPQESTGFSPFELLYG 
RRVRGPLDLMRDEWEGKATPDGESVVEYVLTFRERLAELMGLARENLARAQRKQKVWYDR 
TARARAFATGDQVMVLIPVRKNKLQAAWEGPFKVVKQLNEVNYVVELSNRAHHHRVYHVN 
MMKPYYDRGNMVLAVCGQWEGQGDDPLVDLFPGTRVGFPLEAIPLSDRLTPAQRAEIGGV 
LHLYQQLFSNQPGCTNLTVHRVQTGSHPPIKCSPFRATGKTAQDLEREVNDMLALGVIQP 
SSSPWASPVVLVPKKDGSIRFCVDYRKLNAITVADAYPMPRPDELLDKLGGARYLTTMDL 
TKGYWQVPLDADARLKSAFVTPLGLYEFLTLPFGLKGAPATFQHLVDQLLRGMESFAVAY 
IDDICVFSQTWEDHISQVRQVLDRLQKAGLTVKPEKCKVGMAEVSYLGHRVGSGCLKPEP 
AKVEVIRDWPAPQTKKQVQAFIGMAGYYRRFVPHFSAIAAPITELCKKGKPDKVVWTEEC 
QEALRALKEALVSGPVLANPDFDKPFMVFTDASDTGLGAVLMQEDEKGERHPIVYLSKKL 



LPREQNYAAIEKECLAMVWALKKLEPYLFGRHFTVHTDHSPLTWLHQMKGANAKLLRWSL 
LLQDYDMDVVHVKGRDNLIADALSRRGSPELPQVTGQSDPAQFSLERGRDVTEQGAGQI* 
 
 
Size of LTRs: 422 bp, 99% ID 
 
aacaaaatcctagcaatggtacaagtctgctcctaactcaggatggtaaaattgtcaatg 
atgccaaaaaggcagaagtattcaatgactctttatgttctatattcagactgtgacgga 
gcagggagcagggcagatttgacctgggaatgttgcaggggggttgcagtggggatgtgg 
gacttcccttgaaggaagctacctgagctgtaacctgagccaggaacgggggtggggaga 
attaacaccttctgcccgggagactgaacaaaggagaggagcagcgggaggagttttgag 
tttagttttcggttggggctgggtggtgcaacgcagggaaccccaagctggggtctaagc 
tccctgaacctcccagagggacctaattgagggggtctggtcgtacctacacgctctgct 
tgagactgtgttcctgtccttaaataaaccttctgctttactggctggtggagagtcgca 
gtgaatctcgggaagaggggtgcagggccctaactcccccacaatccgcaacaactggtg 
gcagtggtgggatctactgcaccccgtggacggcgcttcctgcagtaagtgactggggag 
cagtaaaacgaagggggattgacggggaccaggcctgctgaagagtgggagagagacggt 
tattacccctgggagtgtgtgaccagcgagaaggacttttgcagtaacagggtcccccgg 
ggggatcgcagcgagtggtcccaggggcggaggagtctgcagctcgaccctggcagagag 
gcggtgacctcgagaagggctggcacactaggggtccccctgggaactgtggggagctgt 
gagcacacaggccggtgagtggccagcaggaagatgtatgccaagcggcttaagagcgac 
                                  M  Y  A  K  R  L  K  S  D  
ctggtggagctgtgcaagcagagggggctgtgcattgggaggctcaccaaagaacagctc 
 L  V  E  L  C  K  Q  R  G  L  C  I  G  R  L  T  K  E  Q  L  
attgcccagctggaggcggaagatcgcgcgaatgaactgatccctgtgtctcagggaagc 
 I  A  Q  L  E  A  E  D  R  A  N  E  L  I  P  V  S  Q  G  S  
agcctggcaaatgcagcgcaggcaccagtgtctgtcccagctgggagtggtcatccggct 
 S  L  A  N  A  A  Q  A  P  V  S  V  P  A  G  S  G  H  P  A  
gctgagggcttcctgagacccctccttcctatgcctaggggaagggtggggaggagccca 
 A  E  G  F  L  R  P  L  L  P  M  P  R  G  R  V  G  R  S  P  
gcgaataccgaaggcgccgtgacccccccggccagcaggggatccccccggcgaagcccg 
 A  N  T  E  G  A  V  T  P  P  A  S  R  G  S  P  R  R  S  P  
ccggccagcagaggatcctcccggcaacgttcggcatccgtggagcggaattggctggaa 
 P  A  S  R  G  S  S  R  Q  R  S  A  S  V  E  R  N  W  L  E  
tgggagaaagagctaaaactgagagagctggaggatcgtgaacgacagagacagcatgaa 
 W  E  K  E  L  K  L  R  E  L  E  D  R  E  R  Q  R  Q  H  E  
cgggaggagaaagagagacagcatcagcgtgaagagagacagagacaggagaatgagaga 
 R  E  E  K  E  R  Q  H  Q  R  E  E  R  Q  R  Q  E  N  E  R  
cagcgtcagcatgacctggaactggcgagattgaagggcagcgaacccccggctgcggtg 
 Q  R  Q  H  D  L  E  L  A  R  L  K  G  S  E  P  P  A  A  V  
agtgaggggggacccaggactgcacggagctttgataagtgcatcctggccccacgcaag 
 S  E  G  G  P  R  T  A  R  S  F  D  K  C  I  L  A  P  R  K  
gagggggaggacatggatgacttcctggaggcctttgagacggcctgcgagctgcaccgg 
 E  G  E  D  M  D  D  F  L  E  A  F  E  T  A  C  E  L  H  R  
gttgatcccgcggacagactccgggtccttacccccttactggaccccaaagccgtggca 
 V  D  P  A  D  R  L  R  V  L  T  P  L  L  D  P  K  A  V  A  
ttgtaccgccaactgggagaggcagagaaaggggactacgaactattcaaaaaggccctg 
 L  Y  R  Q  L  G  E  A  E  K  G  D  Y  E  L  F  K  K  A  L  
ctacgtgagtttgggctgactcctgagatgtaccgggaaaggttccggagtcaagataaa 
 L  R  E  F  G  L  T  P  E  M  Y  R  E  R  F  R  S  Q  D  K  
acccctgagatctcatatctgcaactagccgtccgcatggaaagatacgccagcaagtgg 
 T  P  E  I  S  Y  L  Q  L  A  V  R  M  E  R  Y  A  S  K  W  
gctggtggggcccagacgaaggaggacctgattaaactgctggtactggagcaactgtat 
 A  G  G  A  Q  T  K  E  D  L  I  K  L  L  V  L  E  Q  L  Y  
gagcggtgcccatccgacctgaggctgtggttggtggacagaaagccagagaacccgcga 
 E  R  C  P  S  D  L  R  L  W  L  V  D  R  K  P  E  N  P  R  
cacgctgggcagctggctgatgagtttgtaaagagccggtcagggggtggcagggaggag 
 H  A  G  Q  L  A  D  E  F  V  K  S  R  S  G  G  G  R  E  E  
ccccaaaggaacaggcccgccgcgatgcagagagagagtcaccctgggacctcccaaacg 
 P  Q  R  N  R  P  A  A  M  Q  R  E  S  H  P  G  T  S  Q  T  
gggaatatggggaatcccctcccacggggaatgcccagcatcagggacaaccgaccggct 
 G  N  M  G  N  P  L  P  R  G  M  P  S  I  R  D  N  R  P  A  
cgaggggacccacgggacctgagctgctattactgcggccgaagaggccacgttcgggcc 
 R  G  D  P  R  D  L  S  C  Y  Y  C  G  R  R  G  H  V  R  A  
cagtgccccaagctcaaggacagactgagcagaccgaacccataccgggttaacttggta 
 Q  C  P  K  L  K  D  R  L  S  R  P  N  P  Y  R  V  N  L  V  
gaggcttcccacacaagaggggctggcagcttatcaactgctcaagagagagaagggccc 
 E  A  S  H  T  R  G  A  G  S  L  S  T  A  Q  E  R  E  G  P  



ccggccagcttctctggggggccagatgctccggattcaaagttctccgtttacagggtt 
 P  A  S  F  S  G  G  P  D  A  P  D  S  K  F  S  V  Y  R  V  
ggcgcggggctgtccctgcggagcgagtgccttgttcccctggaggtggatgggaagaaa 
 G  A  G  L  S  L  R  S  E  C  L  V  P  L  E  V  D  G  K  K  
gtttatggatactgggacacgggcgcagaggtgacactggcccggcccgaggtggtggcc 
 V  Y  G  Y  W  D  T  G  A  E  V  T  L  A  R  P  E  V  V  A  
ccagatcgggtggtgcccaacaccttcctgaccctgaccggggtgggcgggaccccattc 
 P  D  R  V  V  P  N  T  F  L  T  L  T  G  V  G  G  T  P  F  
aaggttcccgtagcgagggtacacctgaaatggggggccaaggagggccccaaggacgtg 
 K  V  P  V  A  R  V  H  L  K  W  G  A  K  E  G  P  K  D  V  
ggagtgcaccaccatttgcccactgaggtgttgatggggggggacctagaggactggcca 
 G  V  H  H  H  L  P  T  E  V  L  M  G  G  D  L  E  D  W  P  
agcagcccccagaccgccttagtcgtgacccgtagccagagccggcgaggggcactacgc 
 S  S  P  Q  T  A  L  V  V  T  R  S  Q  S  R  R  G  A  L  R  
cctgaccttgggaaggatgtcccaccggaggcaccgaacccttcccgggtggggagggaa 
 P  D  L  G  K  D  V  P  P  E  A  P  N  P  S  R  V  G  R  E  
cacccaaggacaggccgcggggtggctggggcttccgacccagccgacgagagggagcag 
 H  P  R  T  G  R  G  V  A  G  A  S  D  P  A  D  E  R  E  Q  
gtccccatcccttccccagccgccgagttccaggccgagttgcagaaggacccctccctg 
 V  P  I  P  S  P  A  A  E  F  Q  A  E  L  Q  K  D  P  S  L  
cggaagctaaggggcctggctgacctcagtgtggtacagaccatgaggagaggatgcaag 
 R  K  L  R  G  L  A  D  L  S  V  V  Q  T  M  R  R  G  C  K  
gagaggttcctgtgggagaaggggttcctgtaccgagagtgggctcccccgggggaagtg 
 E  R  F  L  W  E  K  G  F  L  Y  R  E  W  A  P  P  G  E  V  
gagtcgtgggggatcaggaggcagctggtggttccccagaagtttcgccacaagctactg 
 E  S  W  G  I  R  R  Q  L  V  V  P  Q  K  F  R  H  K  L  L  
tacctggcccatgacatccctctcgcagggcaccaggggatccggcgcaccaggcagagg 
 Y  L  A  H  D  I  P  L  A  G  H  Q  G  I  R  R  T  R  Q  R  
ctgctacagaacttttactggcccggggtcttcaccaacgtccggcagtactgccgatcc 
 L  L  Q  N  F  Y  W  P  G  V  F  T  N  V  R  Q  Y  C  R  S  
tgtgacccctgccagagggtggggaaggcccgggacaaggggaaggcagcattgagacct 
 C  D  P  C  Q  R  V  G  K  A  R  D  K  G  K  A  A  L  R  P  
ttgcccatcatagaagagcctttccagaaggtggccatggacatagtgggacctctcagc 
 L  P  I  I  E  E  P  F  Q  K  V  A  M  D  I  V  G  P  L  S  
aagacgacccggtctgggaagaaatacatcctggtggtggtagatttcgccacccgctac 
 K  T  T  R  S  G  K  K  Y  I  L  V  V  V  D  F  A  T  R  Y  
cccgaggcagtgcccttatcgtccattgaagcagacactgtggcggatgcgctgctgacc 
 P  E  A  V  P  L  S  S  I  E  A  D  T  V  A  D  A  L  L  T  
attttcagccgagtggggttccccaaggaagtcttgatggaccaagggtccaacttcatg 
 I  F  S  R  V  G  F  P  K  E  V  L  M  D  Q  G  S  N  F  M  
tcggccctactccggtgcttgtgggagagatgtggggtccggcacaactgggcctcagca 
 S  A  L  L  R  C  L  W  E  R  C  G  V  R  H  N  W  A  S  A  
tatcacccccaatccaacgggctggtggagaggttcaatgggacgctaaaaatgatgctg 
 Y  H  P  Q  S  N  G  L  V  E  R  F  N  G  T  L  K  M  M  L  
aaaacatttatgaatcagcacccgcaggactgggacaagtacttacctcacctgctgttt 
 K  T  F  M  N  Q  H  P  Q  D  W  D  K  Y  L  P  H  L  L  F  
gcgtacagggaggtaccccaggagtctaccgggttttcgcctttcgaactgctatatgga 
 A  Y  R  E  V  P  Q  E  S  T  G  F  S  P  F  E  L  L  Y  G  
aggcgggtaagggggcccctggacctgatgagagacgaatgggaggggaaggccactcct 
 R  R  V  R  G  P  L  D  L  M  R  D  E  W  E  G  K  A  T  P  
gacggagagtcggtggtggagtatgtcctgaccttccgggaacgacttgccgagctcatg 
 D  G  E  S  V  V  E  Y  V  L  T  F  R  E  R  L  A  E  L  M  
ggcctggccagggagaatctggccagagcccagaggaagcagaaggtctggtatgaccgc 
 G  L  A  R  E  N  L  A  R  A  Q  R  K  Q  K  V  W  Y  D  R  
acagcacgggcccgcgccttcgccactggggatcaggtgatggtcctcatccccgtgagg 
 T  A  R  A  R  A  F  A  T  G  D  Q  V  M  V  L  I  P  V  R  
aaaaacaaactccaggccgcctgggaagggcccttcaaggttgtcaagcaactaaacgag 
 K  N  K  L  Q  A  A  W  E  G  P  F  K  V  V  K  Q  L  N  E  
gtaaactatgtggtggagctgtcgaaccgggcacaccaccaccgggtgtaccatgtgaat 
 V  N  Y  V  V  E  L  S  N  R  A  H  H  H  R  V  Y  H  V  N  
atgatgaagccatattatgacagggggaatatggtgttggccgtgtgtggacagtgggag 
 M  M  K  P  Y  Y  D  R  G  N  M  V  L  A  V  C  G  Q  W  E  
gggcagggagatgaccctttagtagatctattccctgggacaagagttggcttccccctg 
 G  Q  G  D  D  P  L  V  D  L  F  P  G  T  R  V  G  F  P  L  
gaagcaattcccctctctgatcggctaacccctgcccagcgagctgagatcggaggggtg 
 E  A  I  P  L  S  D  R  L  T  P  A  Q  R  A  E  I  G  G  V  
ctgcatctgtaccagcagctgttttccaaccagcctggatgcactaatctgactgtccac 
 L  H  L  Y  Q  Q  L  F  S  N  Q  P  G  C  T  N  L  T  V  H  



cgggtgcagacaggatcgcacccgcctataaaatgctcccccttccgagccacagggaaa 
 R  V  Q  T  G  S  H  P  P  I  K  C  S  P  F  R  A  T  G  K  
actgctcaggacctggaaagagaggtcaatgacatgctggctttgggggtgatccagccg 
 T  A  Q  D  L  E  R  E  V  N  D  M  L  A  L  G  V  I  Q  P  
tcttccagcccttgggcctcgccggtggtgctggtccccaaaaaggacgggtcgatccgg 
 S  S  S  P  W  A  S  P  V  V  L  V  P  K  K  D  G  S  I  R  
ttctgtgtggactatcggaagctcaatgccatcactgtagccgatgcctaccccatgccc 
 F  C  V  D  Y  R  K  L  N  A  I  T  V  A  D  A  Y  P  M  P  
aggccggacgagctcctagacaagctgggaggtgctcggtaccttaccaccatggatctt 
 R  P  D  E  L  L  D  K  L  G  G  A  R  Y  L  T  T  M  D  L  
acaaagggctattggcaagtgccgctggatgcagatgccaggctgaaatcggcctttgtc 
 T  K  G  Y  W  Q  V  P  L  D  A  D  A  R  L  K  S  A  F  V  
acccctctgggc 
 T  P  L  G  
ctctatgagttcctgaccctgcccttcggcctcaagggagcgccggccacc 
 L  Y  E  F  L  T  L  P  F  G  L  K  G  A  P  A  T  
ttccagcacctggtggatcagctactgagggggatggagagttttgccgtggcgtatatc 
 F  Q  H  L  V  D  Q  L  L  R  G  M  E  S  F  A  V  A  Y  I  
gatgacatctgtgtctttagccagacctgggaggaccacatatcccaggttagacaagtg 
 D  D  I  C  V  F  S  Q  T  W  E  D  H  I  S  Q  V  R  Q  V  
ctggaccgactccagaaggctgggctgaccgtaaaaccggagaagtgcaaggtggggatg 
 L  D  R  L  Q  K  A  G  L  T  V  K  P  E  K  C  K  V  G  M  
gctgaggtatcctacctaggccaccgggtgggaagcggctgcctaaagccggaaccagcc 
 A  E  V  S  Y  L  G  H  R  V  G  S  G  C  L  K  P  E  P  A  
aaagtggaggtgatcagagactggcccgctcctcaaaccaaaaagcaggtccaagccttt 
 K  V  E  V  I  R  D  W  P  A  P  Q  T  K  K  Q  V  Q  A  F  
attgggatggcagggtactatcggaggttcgtgccccactttagcgccatagccgccccc 
 I  G  M  A  G  Y  Y  R  R  F  V  P  H  F  S  A  I  A  A  P  
atcactgagctgtgcaagaaggggaagccagacaaagtggtctggaccgaggagtgccag 
 I  T  E  L  C  K  K  G  K  P  D  K  V  V  W  T  E  E  C  Q  
gaggctctccgggcgctgaaggaggctctggtcagtggcccagttctggcaaacccagac 
 E  A  L  R  A  L  K  E  A  L  V  S  G  P  V  L  A  N  P  D  
tttgacaagccctttatggtgttcaccgacgcctcagacacaggactgggggcggtgtta 
 F  D  K  P  F  M  V  F  T  D  A  S  D  T  G  L  G  A  V  L  
atgcaggaggatgaaaagggggagagacaccccatcgtgtacctgagcaagaagttgcta 
 M  Q  E  D  E  K  G  E  R  H  P  I  V  Y  L  S  K  K  L  L  
ccccgggagcagaactacgcggccatcgagaaggaatgcctggccatggtgtgggccctc 
 P  R  E  Q  N  Y  A  A  I  E  K  E  C  L  A  M  V  W  A  L  
aagaaactagagccatatctctttgggcgtcacttcaccgtgcacaccgaccactctccc 
 K  K  L  E  P  Y  L  F  G  R  H  F  T  V  H  T  D  H  S  P  
ctgacctggctgcaccagatgaaaggagccaacgccaagctcctgaggtggagcctgctc 
 L  T  W  L  H  Q  M  K  G  A  N  A  K  L  L  R  W  S  L  L  
ctgcaggattatgacatggacgtggtccatgtgaagggacgtgacaacctgatagcggat 
 L  Q  D  Y  D  M  D  V  V  H  V  K  G  R  D  N  L  I  A  D  
gcattgtcccggagagggagccctgaacttccccaggtcactggtcagagtgaccccgct 
 A  L  S  R  R  G  S  P  E  L  P  Q  V  T  G  Q  S  D  P  A  
cagttcagtctcgaacgggggagagatgtgacggagcagggagcagggcagatttgacct 
 Q  F  S  L  E  R  G  R  D  V  T  E  Q  G  A  G  Q  I  *     
gggaatgttgcaggggggttgcagtggggatgtgggacttcccttgaaggaagctacctg 
agctgtaacctgagccaggaacgggggtggggagaattaacaccttctgcccgggagact 
gaacaaaggagaggagcagcgggaggagttttgagtttagttttcggttggggctgggtg 
gtgcaacgcagggaaccccaagctggggtctaagctccctgaacctcccagagggaccta 
attgagggggtctggtcgtacctacacgctctgcttgagactgtgttcctgtccttaaat 
aaaccttctgctttactggctggttgagagtcgcagtgaatcttgggaagaggggtgcag 
ggccctgactcccccacaatccgcaacacagacagaagcaggacgatgtattcacacctg 
aaactgaaatactttctatagcatcagtagctagggaggctgtaacaacagctattaaag 
ctaaatcaccaggactgggtaacttgcacccaagacagtaagagaattgtctgaggagct 
ttctgaaccacaaatgttaattccccaaatctcaggacacaggcgaatctccaggagact 
ggaacaaagccaggatagcgccactgtttacaaagggtgaatggaatgacctcagatcta 
 
 
>Sphenodon Gmr1 (AC154989) 
orf1 
DQALACGETSKGALRAVSGSRGVFLEKKGESPPRRPRVWKPVGHKHRGFTTTGAVAQ 
IRKGAGKRAGGEDTPSSPGMDAEAIVKWLMESHQAQLETQRVFFQQLTTELTATQARTQA 
HLAEQVTALMTPALAAVTTSSHGGGEARGPQVRLTKMAPSDDPKAFLDIFERVTTASKWP 
ED*WAVFLAPCLSGPA*AVYDWMEPRDVANFRKVKETILRGLDISEETYRKRFRGERYPP 
GTFPQAVAQQLRTHCLWWLKPQQRSAQEIVELLMTEQFIRILPPGGRAWVARHQPASLEE 



AVHLMENYEAFEGTASYELREGPRNYSREEKGPRGGEPRETRPVGPGRGHSREEGIPSGN 
VRKEGDPRGPPGGSPRLLMPNPVPYPGPGGAREGTGAPATRVCYQCGRPGHFKRDCPLMD 
CTFADGWLGEESGGRINL* 
 
Orf2 
ELIEDRLYRVTKEPERGEEVYQLLAPKEVQQELLRMAHEIPCVGHLGRERLVTRFYWPGI 
RAAVQHYCASCPECQLTTKRKVAPAPLVPLPLVGVPFERMGIDIIGPIEQSSEGYRYILV 
TVDYATRYPDAVALKSIKAPIIARELLKIFSRMGFPHTLLTDQGSNFMGRLMRQLCQLLR 
IRQIRTSVYHPKTDGMVERFNQTLKAMLWKFVREEPKA*PSLLPALLFAY*EVPQASLGF 
SPFELLYGHRPRGILDLVREGWEASAFSQHNVVLYVMRLRERLRQMWEWAERNGLEAQTK 
QTAWFDKKA*PCQLQPGQRVLVLLPSTESKLLATWQGPYEVVKQVGDMDYTVWQPGRRPE 
IQTYHVNLLKEWKEREADLAEALGGEDQALRSPNGETCPIQLGKDLDKSQRSQVSKLVSS 
FPHVFTSQPGCTPLTQHNIVKEPRKVAREAPWRHPRHLLQVMQDEVRAMLELGVIVESNS 
PWRSQPVLVGKPDGSTRFCIDFRKVNAISRFDAYPMPRINLLLEHLGEAKYLPTMDLTKG 
YWQIPLTPAAQEKTAFATPMALYQFVRMPFGLHGAPATFAPLMDKLLNHHGAYAAAYIDD 
IIIFSNTWSEHLEHLTRIARALEETGLTANPKKCHLGVCPLGHLPGLPGGERADPPAVGQ 
GQGGKGLDPPPATKKQVQQFFGLAGYYRQHVPHFATIAAPFSDTTKKGQPARVAWTPAVA 
EAFDTLKARLCQAPVLYTPDFTQPFILQTDASDVGLGVVLSQQVGSEEHPIVYLSRKLEP 
REQAYATIEKEALAIWWVIVALRYYLAGATFTLVTDHAPLKWLTSMKESSALLMHWYLAL 
QPYHFKIGHRAGKLHHNADFFSRQGDSAPQPIRPRRTLLNGGVCDEVRSGGPWSPGRSPD 
DEEQEELGIALAGSEGAGGVARPSAVMTAGSVPPQPGRARPGQGRGECLKRRAVSGEREE 
GWMLDPTEWHRDLDWGRGLRG* 
 
 
>Chrysemys Gmr1 (AC239223) 
MYAKRLKSDLVELCKQRGLCIGRLTKEQLIAQLEAEDRANELIPVSQGSSLANAAQAPVS 
VPAGSGHPAAEGFLRPLLPMPRGRVGRSPANTEGAVTPPASRGSPRRSPPASRGSSRQRS 
ASVERNWLEWEKELKLRELEDRERQRQHEREEKERQHQREERQRQENERQRQHDLELARL 
KGSEPPAAVSEGGPRTARSFDKCILAPRKEGEDMDDFLEAFETACELHRVDPADRLRVLT 
PLLDPKAVALYRQLGEAEKGDYELFKKALLREFGLTPEMYRERFRSQDKTPEISYLQLAV 
RMERYASKWAGGAQTKEDLIKLLVLEQLYERCPSDLRLWLVDRKPENPRHAGQLADEFVK 
SRSGGGREEPQRNRPAAMQRESHPGTSQTGNMGNPLPRGMPSIRDNRPARGDPRDLSCYY 
CGRRGHVRAQCPKLKDRLSRPNPYRVNLVEASHTRGAGSLSTAQEREGPPASFSGGPDAP 
DSKFSVYRVGAGLSLRSECLVPLEVDGKKVYGYWDTGAEVTLARPEVVAPDRVVPNTFLT 
LTGVGGTPFKVPVARVHLKWGAKEGPKDVGVHHHLPTEVLMGGDLEDWPSSPQTALVVTR 
SQSRRGALRPDLGKDVPPEAPNPSRVGREHPRTGRGVAGASDPADEREQVPIPSPAAEFQ 
AELQKDPSLRKLRGLADLSVVQTMRRGCKERFLWEKGFLYREWAPPGEVESWGIRRQLVV 
PQKFRHKLLYLAHDIPLAGHQGIRRTRQRLLQNFYWPGVFTNVRQYCRSCDPCQRVGKAR 
DKGKAALRPLPIIEEPFQKVAMDIVGPLSKTTRSGKKYILVVVDFATRYPEAVPLSSIEA 
DTVADALLTIFSRVGFPKEVLMDQGSNFMSALLRCLWERCGVRHNWASAYHPQSNGLVER 
FNGTLKMMLKTFMNQHPQDWDKYLPHLLFAYREVPQESTGFSPFELLYGRRVRGPLDLMR 
DEWEGKATPDGESVVEYVLTFRERLAELMGLARENLARAQRKQKVWYDRTARARAFATGD 
QVMVLIPVRKNKLQAAWEGPFKVVKQLNEVNYVVELSNRAHHHRVYHVNMMKPYYDRGNM 
VLAVCGQWEGQGDDPLVDLFPGTRVGFPLEAIPLSDRLTPAQRAEIGGVLHLYQQLFSNQ 
PGCTNLTVHRVQTGSHPPIKCSPFRATGKTAQDLEREVNDMLALGVIQPSSSPWASPVVL 
VPKKDGSIRFCVDYRKLNAITVADAYPMPRPDELLDKLGGARYLTTMDLTKGYWQVPLDA 
DARLKSAFVTPGLYEFLTLPFGLKGAPATFQHLVDQLLRGMESFAVAYIDDICVFSQTWE 
DHISQVRQVLDRLQKAGLTVKPEKCKVGMAEVSYLGHRVGSGCLKPEPAKVEVIRDWPAP 
QTKKQVQAFIGMAGYYRRFVPHFSAIAAPITELCKKGKPDKVVWTEECQEALRALKEALV 
SGPVLANPDFDKPFMVFTDASDTGLGAVLMQEDEKGERHPIVYLSKKLLPREQNYAAIEK 
ECLAMVWALKKLEPYLFGRHFTVHTDHSPLTWLHQMKGANAKLLRWSLLLQDYDMDVVHV 
KGRDNLIADALSRRGSPELPQVTGQSDPAQFSLERGRDVTEQGAGQI* 
 

 
 
>Alligator Gmr1 (AKHW01010148) 
MMWRST*RHLNGQR 
WPQSGTPGVGLLG*DPPLIXPTQAIYRALSRAEARDYKKVKAAILY*LEISPETYQHKFW 
AKKGSEYGQPQLLAQTLQDLAEWWLCPEEHTTQEVIDMIVLKQFLTDLTGSTQRWVR*HQ 
PKMVEEVLHLPEDYTTAEGEGETPKXERSGGPTFTHRPNTLAPHRRVETAQKEGHAGSYQ 
DVVCYQCGEKXHISRFCPRSXWDSGPLAEKHDEKMDCSFRRHQGLGQKNKPIVEVRIGNT 
IIPAIIDTGCSHLMVHSDLVPPHLGNFGTPVSMVCMHGAVYTYPRRKLKLSVLGWTEEIL 
VGLTKPLPCLILLGLDWPHLGEVICQRMTDGHRAEEVRTHTLCFGDEEEGLNIDQIAEGG 
NFCQGQRQEPLFHNIWKTQIERPEETTGTAPKPPWTLRCEVRTGLLYWVEDLEEGGERAQ 



ILVPQRYWEGLLQVAHTLPMGGHLGHDKTEARLKHPVFWPGIYKMTKKFCAECPECQKTG 
RVRPARVPLIPMLLITRPFDRIALDITGPFPHSKTGYQFILVKINYVTRFPKAVPLRSMT 
ALAIVTALLQWIA*VGILREILTDQGKNFMSKIFKGVCQVLKIVYHPQTDGLVERFNRTL 
KGMLRACIQGDPREWESLLPPLLFAIREAP*ASMGYALFELVCGHSPWGLLDLIYEEWTQ 
TQMDSPQPRLVGEFCK*LQKAQEIAQRHLNQSQERQRQQYDVWAV*RELQVGDWVVVLLP 
DSTHKLTAQW*GPFQVIQRTGPVNYEVLRTEPTRRRQIYHINLLRKWRQGEGWLVQQKEE 
AEEGDMTTVRDLTGAPETPRVDDQLDQNRQTEVKALIAEFQDVFNEMPGEAKGVCHRITT 
PAGRIIRDHWRRLPCHSWPVVWQEIDQMKEQGIIEES*SPWRSPIVVVPKPDGSIWVXVD 
YRKLNEIARFDAFPMPQIDDMLKKIGQTRFISTLDLIKGYWKIPMAEEDKEKMAFRTPWG 
LFQFKRMPFGLHGAAASFQWLMEHLLGPHQEYAAAYINDIIIFSPSWETHCEHLWKVLGS 
FWRAGLMANPRKCALGK*ETQYLGFTVGQGTIKPITDKVAAIKQQSLPQTLKQLQSFLGF 
ANYYRRFILNYSAKATLLTEELTRGCCNPISWNPEVLQAFD*LKETLSQHPVLYMPDFRT 
TFFLQTDASAVALRVILFXKDQGAERPAAFASRKLKPAETPYSTIERECLAVRWGIELFQ 
YYLLGRRFMLITDHAPLSWLRTAKLNNARLMRWSLSLQPFCFTVEHRAGWTSGNVDFLSH 
PEGGPSKVPAPTNQDTRRSSIKLGPHNGGKNH* 
 

 
 
 
>Alligator Gmr1 (AKHW01070087), 1438 aa 
MMTLEAALTETPTTEVPSEVVAGEVREPPDTT 
QGTFRGPLAGSGQARTATRAKAAQECLVEQRRAQRGALAGNMEDPDLAPYANMQPAAMGP 
ADVLGQNLQVLTQILDSQQQTMDRQQDWLRHSLASFKMPKMTKDNDPEAYIEVFEWHALM 
TGLDQGYWASQLGALVVGKAQAAYRALSREDARDYELVKQTILYRLEINPEHXRRLFRAK 
KGPDKRRPRVLLQLLRDLLDKWVNPAGQDREALADQIVLEQFQNDLEERTQRWVRQHTPR 
TCEEALKLAEAFTASEASYPRERKSPGYSPVNPKEPERRRLPGRGATRETVCFQCRQNGH 
FSRECPNQVVEHWILTDRSRAQAERRRGPESGKPMDCSYAVGKENVAWSRPVVKAWVEGR 
LVQATLDSACAQLLVRSDLVGAQGQRGACPVRVACLHGETKLVECLRVRLRVMEHQGELL 
VGVMLQLSCELLLGRDWVPVYDVLDRVRDTEVARRRIQDCEGWLGKTQENEESTDETNEL 
DLNNFTSCLQFREAQAEDHEIRELQEHA*GPQDIPVPLPEGPPCFEVRNRLLYRVQGDRR 
GETLGSQLVVPARFHQTIWRLAHASPTGGHLARDKTLARISQWFFWPGMGEEVARQCAAC 
PECQKTRAERPAQAPLQPMPIIDTPFSRIALDVIGPLPRSSSGNQYILVIVDYATRYTET 
IPLRAVTAPRIAEELIKWIARMGILQEILMDQGRNFMFGVLRVVCRTLQIKQLCTSVYHP 
QTNGLVECLNGTIKQVL*CCIQGDPRKWDLLLPLVLFTLRDAPQDMMKFSPFELVLGHQP 
RGLLQVLREGWEQETGPSQEPKTYQRELQQRIKVAQDLAHENTREAQACQKEKYDRHAXE 
REFEPGQRVLVLLPTSTSKLLTQWQGPFEILR*VGPVDYEVHKPSHLREKQIYHINLLRE 
WREPEGWVAFSETDNEDLGPQGLGREAVPTKEETLVRNGEELVPEQRQEAQNLIEEFREV 
FREEPGWIQDSFHAINPPGAIVRERWRPIPHHLLEAIRREVDSMLKLGVIQLSRSPWRSP 
LVPVHKPDGSLRLCVDYRQLNALAMFDAFPMPHVAELVERIGDAQYISTLDLAKGYLKIP 
VAKEDQPKTVFGTPWGLYEFVRMPFGLHGAAAMFQRLMDQILAPRAEYATAYIDNIVIYT 
QTWAQHKRALRAILMELRRAGLMANPRKCALAQKETKYLGFLFGRGMIKPFADKVEIIRN 
FMAPQNCRQLRSFLGITNYYRRFVPHFSVLSAPLSEALKGRKTGAVRWTEEMTRSFKMLK 
QALCEEVVIHTPDFRKPFILQTDASETAVGAILTQEDRGSERPVVYASRKLLPVERRYST 
IERECLAIPWAVDHYRYYLMGREFKLITDHAPLRWLSTAKTDNARITRWALALQPYEFYI 
VHRPGKDNAVADFLSRCDGEDQTGD* 
 

 
 
>Alligator Gmr1 (AKHW01055145) 
MMEAPDLASFANMQATAIIPADVLGQNLQALTQILNSQQQMLNRQQDWLQHSLASFKVPKM 
TKDDDPEAYIEAFERHALAIRLDKRYWASQLGALVVGKAQATYRALSRDDALDYEHVKKA 
ILY*LEINPEHYRRQFRAKKEPGAKQPRVLLQLLRDLLDKWVSPAGQDREALVDHIVLEQ 
FQSDLEERTQRWVRQHTPQTCEEDLRLAEAFTASEVYYPRERRSQGPPMTAPREPECRRL 
PGQGATRDTVCF*CGLKGHFSRECLSQTAERWIPEGRARAPAERQRNQELSKPMDCSYAA 
GREDVAWRCPVVKAWVEGRPVRATLDSGCAQSLVREDLVQSHGRRMAPPMRIACLHRDTK 
QTERQWVRLRVMEYQGELLVGVVPRFACEVLLGRDWEPIYDVLDRVRDAEVARKKIQNRE 
GWLGEIEESEGSADETDAVDLSDLTSTLLFREAQEEDPEIRAFRGQAQGTGGTPAPSPEG 
RPRFEVRDRLLYRLQRDRGEETGSPQLVVPD*FCPAIWRLAHVNPTGGHLGRDKTLARVS 
RWFFWPGMGEEVARQCAACPNCQKMRAERPPRAPLQPMPVINTPFSRIALDVVGPLPRSS 



SGHQYILVMVDYATRYPEAIPLRAVTAPRIAEELIKWIARMGIPQEILTDQGKNFMSGVL 
KAVCRTLQIKQLRTSV*HPQTNGLVE*LNWTIKWALRQCIQGDLLLPLVLFTLRDTPQDS 
TKFSPFELVLGHRP*SLLQVLREEWEQGEGPSQEPKTYQ*AFQRRIRLAQDLAQENLREA 
QTRQKGQYDRRAKEREFEPGQKVLVLLPTSTSKLLTQWQGSFEILRRVGPVDYEVHRPGH 
LREKQVYHVNLLWEWREPEGWAAFSETDNKNLGPQGLGGEFEPPPGGTPVTIGEELSSAQ 
QREIRSLMNEFWEVFREEPGWVRGLCHAIRTPPGAIVRERWQPIPHHLLETIHREIDSML 
RLRVIRPSRSPWRSPLVPVRKPDGSLRLRVDYRRLNAMAVFDAFPMPHVAELIERIGDSR 
YISTLDLAKGYWQIPVAKTDWLKTAFGTPWGLYEFIRMPFGLHGAAAMFQCLMDQILAPH 
AEYTAAYIDDIIIYTRTWEQHKSTLRAILTELRRAGLTANPQKCALAQKETKYLGFLVGR 
GMIKPLTDKXETIXNFXAPQGCRQLRSFLGLTNYYRRFVPHFAELAAPLSEALKGWKTGA 
VRWTKEMMQSFERLKKALCEDVINHTPDFQKPFILQMDASETAVGAVFTQEEGGNERPMA 
YASHRLLPAEKRYLTIERECLAIRWAVDHFRYYLMGREFTVVTDHAPLKWLSTAKTDNAR 
ITRWALALQPYKFRVIHRSGKANKVADFLSRCGDGDQIEDLGSRGKGQPKPAGTTRMGNK 
EAPQGILRGGVMSQGRQG* 
 
 

Barthez clade (in turtles and crocodiles) 
 
>Chrysemys Barthez gag/pol (AHGY01367317) 
MANMLGLLGPGPAASSSGAAASANDWAKALGQILKKVVLSHARSNSCR 
KLRLFAGAKKFEPWLEHTTEMLQKWAVPDAKKQRCLIESLSGPALNVIRTLKLIDPEVSV 
KDCLDALNHTFGSVEGPEDSYCKFLNSQQQIGEKISAYIQRLERLLQRAVMRGAVTAEQV 
DRTKLAQIVKEAQYQNSILLHLRLRKRRKHPPSYSQLIKKVRKEEERQAASEFWEAQTLE 
PAGTTPLQTASVLMVSTTEKLAQQVQVLTERIAKLQSTIDRAKTSGNKEPLTVAIKKSAF 
RATIPSGRRGKGQFFCYQCGQNGHSAAKCHNKKKPSLVYKKLKISWERSGSCQRVRGQGP 
PRPAKFKDSPKKDHPAGIPAGLIGPRAEVMVKIEGVECKAVLNTKSQVTIIFQSFYQQML 
RHLPIQPLTGVGLCGLSMNEYPYQGYVIVHLKFPEKVAGVKEKVDTAALICPDPKGTSNV 
SVLIGTNSSLFKVLANYCKRRAGDQYLNTLMIHTLCAKAYKKIKGAKKETSKLPIGVLKY 
MDTTPLVVPARMEQEVLVISTRLTGSKGALAMVEQPVKGKLPKGVLVPSEVITLPAKAQK 
KVTILIANKTSQNVVVKQGQKIANLFEPKSIVKPQCKTQVPPIDPAKFNFKNSPLSEK*K 
NRLRRKLCKKSKVFSLHKWDVGCAKKVKHNIRLHNSRPFWKKSRKIALSEMEDVQQHLQE 
LAANGIITESRSPYASPIVVVRKKNEKIRMCINYCTLNRRTVVNQYTMPQVQDALDCLLE 
SQWFSVLDLRSEYYQIPLGEKNKKKTAFICPLGFYQFKRMPQEISGAPATFQRLMKKVVE 
NINLLQVLVYLDDLIVFKRTLKEHKKTLLKVLNRLKNYGLKLSINKCQFCRTSVKYVGHI 
MSQEGVSTDPDKIEALTTWPCPSNYKELKTFLGFSGYYRKFVKNYATIVKPLNDLTREYQ 
SSRNKSKTKNKGRSPKPPVQRHYGPFKPFGPRWNKRCKRAFQEIITCLTHAPVLVFANPS 
KPFILHTNASLEGLGAVLYQKVKEKRKPVPFASQGLSNSETRYPTHKLKFLALKWAITKK 
FRNYLYGAQFQV*TDNNPLTYVLTSAKLNATGQKWVAALASYNFSIQYQSGKSNVNADAL 
SRRPQAPEVAVIPTNGVRAICSVSRREPESHKSLHECAAEALGLPPECVPSASVNYIALD 
QSPLPMLNAADWQKAQLQNINIRDTLLAKREGRSPALAKREGRSPAVVVPPNPECKLLLK 
KWTKLKLIQEVLHQVTTNPLQKQRAQLVLPKEYRALAMRALHNNFKHLGMERTLKLIRSR 
FYWPRMAKNVRKKCKTCAQCVQRKTLPTRAAYLKNITSNKPLELVCINFLSLEVDKRNIG 
NILVVTNHYTRYAQAYPTRDQRATTVARVLWEKYFSVYEFPARIHSNQGRNFKSHLLKEV 
LRIAKIKKSRTTPYHP*GDPQPERFNRTLLDMLGMLRPKQKATWSQHVAFLVHTYNATKN 
DATGVTPYLLMFGREPRLPIDLCFGVSEEGDSYETHQQYVSRLRKKLRDAYHLATSAARK 
NANRNKHRYNARVRLQELQPGDRVLLRNLGITGKHKIADR*KAIPYLVMKKLGDLPVYKI 
KPENGPGQTKTVHRNLLLPVGELVDTPYKMGHNRATGRNEGAGPKLPSNVDSQPPAANLP 
LCSTCKSKSKEEDTTMVYPGMETKFQSQSASKKSSSSSALNPMAEVFRPIPDTPGSLVGP 
PCDNTHRLLDSGDIQVEDVLGTLDPPLLELELQGPMPVAEGPSKETSPSVVQEAVPSTTV 
TESLNKRNRVIRPVKWLTYNAPGVASKKPICLAHRLVEAKVGYLRPFGGNQ* 
 
 
>Chrysemys Barthez (AHGY01045193) 
IPLLWYVIVHLEFPEEIAGVRQEVDTAALICPDPKGASDVSVLIGTNSSLYEVFADYCR 
QRAGDQYLNTLVIHTHCAAAYRKIEDTRKVMSDLPVGALRYAVLVPLVVPAMTEKEVIVM 
STCLKDRKGTLAVVEQPTEGGLPEGVLVFSGVITLPAETQEEVTILIANETCRDVF 
VKPGQKIADIFEPETIVRPQCEAEVPVMDPTKFDFGDSPLSEEWKDRLRKKTCER 
SKVFSLHEWDVGCAKGVEHHIRLQDPRPFRERSRRIALSEMEDVHHHLQELITNGIITES 
RSPYASPIVVVHKKRKSX 
RMCIDYRTLNRRTVVDRYTVPRVQDVLDWLLGSQWFSVLDLRSGYYQIPLGEEDKEKTTF 
ICPLGFYQFERMPQGISGAPATFQCLMEKVVGDMNLLQVLVYLDVLIVFGRTLEEHEERL 
LKVLDRLEDYGLKLSIDKCQFCRTSVKYVGHIVSQVGVSTDPDKIEALTTWPCPSNYREL 
KTFLGFSAYYRRFVKNYATIVKPLNDLTRGYQSSKN*SKTKNKGRSPKPPVQRHYGP 
FEPFGPRWDERCEKAFREIITCLTHAPVLVFAHQCKPFILHTDASLEGLGAVLYQEVEGK 
RKPVAFASRGLSDSETRYPTHKLEFLALKWAITEKFRDYLYGAQFQVWTDNNPLTYVLTC 
AKLGATGQRWVAALASYDFIIQYRSGRSNVDADALSRRPQAPGVAVIPTDGVRAI 
CSVSRREPEAHESLHGCAAEILGLSPECVPSASVNYIALDQSPLPMLNVADWQEAQLQD 
TDIRDTLLAKREGRSPAVVVPPNPEGKLLLREWTKLKLIQGVLHRVTTDPLQKQRAQLVL 



PKEYRALAMRALHDDSGHLGMERTLELIRGRFYWPWMAEDVRRKRETCARCVQRKTLPMR 
AAYLKNITSNKSLELVCIDFLSLEVDKRNIGNILVVTDHYTRYAQAYPTRDQRATTVARV 
LWEKYFSVYGFPARIHSDQGQDFESHLLKEVLRIAGIKKSRTTPYHPKGDPQPERFNRTL 
LDMLGTLRPEQKATWSQRVAFLVHAYNATKNDATGVTPYLLMFGQEPRLPIDLCFDASED 
GDSYETHQQYVSRLREKLQDAYHLATSVARKNADRNKHRYDARVRLQELQPGDRVLLRNL 
GIAGKHKIADRWKAIPYLVMEKLGDLPVYKIKPEEGPGQTKTVHRNLLLPVGELVGTPYE 
MGHNRATGQNEGDGPMLPSNVDSQPLAANLPLCSTSESESEEEDTTMVYPGMEKRFQSRS 
AESKESSSSSALNPMADVFRPIPDTPEPLVGPPCDVCNGM* 
 
env 
MEPAAIIAAVM 
TFVNTSHLIIHLFQRQMLRNRARRLRQRSEDIKSERGMDLSQSTGPRTVD 
IMVAMGHVDAVERRFWARETSTDWWDRIVLQVWDESQWLRNFRMRKGTFL 
ELCELLSPALKRKDTLMRAALTVQKQVAIAPWKLATPDSYQ*VANQFGVG 
KSTVGVAVMQVANAIVELLLSKVVTLGNVQVIIDGFTAMGFPNCGGAIDG 
THIPILGPAHQATQYINRKSYFSMVLQALVDHRGRFTNINVGWPGKVHDA 
RVFRNSGLFRRLQEGIYFPDHKITVGDVEMPIVILGDPAYPLMPWLMKPY 
TGALDSEKELFKYWLSKCRKVVECAFGRLKGRWISLLTHSDLSETNIPIV 
IAACCVLHNLCESKGETFLVGWEVEANSLASDYAQPDSQVIRRAQRDALC 
IREALKARFQSEQGNL* 
 
 
>Alligator Barthez (AKHW01075081),(stop codons repaired)  
Gag 
MSNADQSAILSGSDGTVQGGAGQPAGIE 
ATPEWVRVFRQILQEVTHSSSDQAAYKRLRSFLRTLPVPAGEEGFDSWLSHIQETLLTWQ 
IPDEDKRCHLLEVLREPALGAVRTAKLWNPAITTQQCMQVLRDAFGQPTGSGGAYYELLG 
TFHRKGETLSAYVLCLELVVQCLVTQGAFSVTDADQIWLWQICIGARYSSDLLRNLNLVG 
SRSSPVDFSYLLREIREEEEISRLRDTMWVAEDVSPQRGPMGRVLTVAPHEDTLLGVEPV 
ALALAAAVARTLPRGQPLPRPHASGGPWSHTCSRAPGFCYRCGELGHMARECTQPENPGL 
VFERLKGRWAAGNGEGAKQWSRLRSGPRQTPANYPQ* 
 
pol 
MESAPLRTQTNSCKLPSVNSLPKGLVGPSAEVPVTVNGHPC 
RAILDSGSQVTILFESFYEEHLRLLPLLPLTGLGLCGLSQEQYPYRGFVNVRLKSPAEIA 
GVEEEVSTIALVCPDPGWMKGATLIVGTNSSFFQVLARYCKQRAGPGYQQRLTMHALCLE 
AYDRWEHREMWGHPEVVGTLHFSGAKPQCVPAQGQWALPTVCNWIERDEKNKLLVVETPT 
GRERPGVLRVPDGMIETKGLNQDLVTVIVVNPTLKDIVVHPGQKVALIKEAEVVSPEQEG 
NPPPIDPSRFLGGNSPVPEACKTQLRDKLGARARVFSLHDWDVGEAKGVEHHIHLSNPRP 
FRERSWCIPLTEMGEVRRHLQELVDHRIITASKSPYAAPIVIVWKKNGQLRMCIDYWTLX 
AWTITDQYTVPRVQEALDYLVGNKWFSVLDLHSGYYQIPLREEDKEKTASVCPLGFYQFQ 
RMPQGISGAPTTFQRLMEKVVGDMHMTQVLVYLDDIIIFGKTLEEYEERLLWVLDRLETA 
GLKLAIDKCKFCQASVKYIGHIVSQEGVSTDPEKVSAVTTWPRPKNFRELKRFLGFAGFY 
RQFVKDYATITGPLNALTCRHQGGRSPRKKGQNIGLNGLPVTRSPTEPFGPQWDSRCEDA 
FQEVIQWLTQAPVLAYADPNHFFILHMDASLSGLGAVLYQEHDGHWQPVAFASGVLSPSE 
TPYLVHKLEFLALRWAVTEKFRDYLNGTTFQVWTDNNPLTYVLTCAKFDETGQHWITALA 
NYTFSLHYRVRQKNVDADALSRQLPSNPGSVWSPETVKTICDLQLQDPVGLRESTVCMTE 
MLGLPPEGIPQAWVQYSMLTPSLLPQVMATGWQTVQEQDPDVREVLRARRSGNTRPMTLN 
NATPAAYLLLREWERLRLFDGVLPREVQDSEGWKYWQLVLPQKYKALVLLALHDDFGHVG 
VERTLVLAHKQFFWPKMAEEVRTKYSNCDQCVWRKTLPARTTYLHTIQSSKPMELVCTDF 
LAIEGEGHRKGNVLVVTDHLTRYAQAFPTRDETGRTVAKVLWEKYFSMFGLPARIHSDQG 
RDFESRLLHEVLTVAGIEKTRTTPYHAQGDPQPECFSCSLLNMLGTVQQEQKATWSQHIA 
YLVHAYNSTRNDATGVSPYLLMFGREPRLPIDLCFGVERVYHQHLTHGQYAQQLRDHLCC 
AYRLAAETAGRNHQRHKRLNDAQVCEQGLKEGDRVLLRNLGLTGRHKIADWWRAEPYTVV 
RQLGDLPVYEISPKSGPGQSCMVHRNLLLPIGELVGPPPPERELREERSRSPCRRRPHAT 
QPAVVPAAPPEDSDSDWWYPTDFHPSLGPATPQAEGETGTAARGAPSGETEGENIPTPLP 
ASGADSSSEREPKSLGPSWSPASDRTPRPNRELQPVHRFTYKARGCQGRSPSLPRGSSSP 
PG* 
 
>Alligator Barthez (AKHW01033193) 
Gag 
M*TDNRNGCLAYSLDARGHR*GSL 
GCNSSRWGGPVPHPDSGGESEEPPSRGAEDSVPAAPGESGVGFRAPDPEWAKALGKALKE 
ALQPSPESVAYKRLRIFSGKDPLPPGEETFEAWHSHVTETLASWAVSEEEKQRQMLESL* 
DPAFEVVRMLKQNSSILVRQCLELLSSVFGKSVQAKALFLEFNRTYQQKGKTASAYILRL 
ERVLQQLVAQGGLTQEMASKAHLQQPRVGMLYDEQLVGELNLTGRRENPPTFGQLLREIR 
EAESLQAVKASIKAVTPAPARGLAVAPCPP*ALVVEMLKVPDFDNDAPQPLVVLHQQAQV 
TRGNQPRASQVPPAIR*QWPHQPEEREKFCYRCGEDGHFKRQCTSQGNPPLVWQRLQATR 



KQW* 
 
pol 
MPHSH*LCCTSKPR 
*HGEINPGPPKSHRLSGNNGLTSLRKERNFVTGAGKTDISSASVQVRETRPWYGSDCRQQ 
GNSGETRVKSRPKSQLPPGSDSSGIPAWFPPGLVGPRAEVPVVIEGWKCIAVLDSGSQVT 
IIFQSFFDKFLKQLPLQSLTGLGLCGLSQAVYPYSGYVTAQLEFPKEVAGVCKSVAVTVL 
VCPDPKWMRGANIIVRTNSSLF*VLTRHCQQKAGKQFLTALPMHALCAGAYQQIETSASP 
ETDVRLGALYYAGKTPEKVPAQGRQFLFTAPKRIARTHHKKLAVVEPPKNSGPLRQMLVP 
SGVVDIGWQASSSVTVLVVNPTGKDITVKPGQCVAELVEAEVAVSPTQSSQTQVVDPAKF 
NFGSSPVPAAWKTRLQEKLSARGNVFSVHEWDVGLAKGVEHSIRLQDTRPFWEHSR*IAL 
SEMEDVRQHLQELLDHGIISETRSLYASPTVVMRKKSGKIRMCIDYQTLNSRTTVDQYTV 
CQEQDALDCLLGSQWFSVLDLRSSYYQILLAQEDKEKTAFICPLGFYQFEWMPQGISSAP 
ATFQRLMEKVVGDMNMTQVLVYLDDLIFRKTLEEHEERLLKVLDRLQAAGLKLALDKWQF 
CQMSVKYVGHIVSQEGVRTDPDKINAMATWPRPRNFQELKRFFGFAGYYRRFVQNYAKLA 
KPLNDLTRGYQVRRSQIRSKGALSKATVGRPLGLQDPLESFGL*WDENCEQAFRALIWSL 
TCAPVLVCADPQQPFVLHTDATLEGLGAVLYQEHRGKLKPVAFVSGGLVDSETQYPVHKL 
EFLVLKWAVTDKFKDYLYGTQFEVWTDNNPLTYVLTSAKLDATGHRWVAALADYRFSLRY 
RAGKKNIEADALSQQPYKQEREIVTVDEVQSICGLKERKTSEAESLPDCAAEVLGLPPDS 
VPQATVGYVTLDQSPLPRLNAMGWRQAQEADPDIKEILEKKKKGDLSKEFKPKTLGGQHL 
LCEWPRLRVVEGVLY*MVTAPDVGTHKQLVLPQEYQTLAMRALHDDLGHLGVKRMLSLVR 
D*FYWPGMARDVQKKCETCARCVQRKTLPTRTAYLNTISSSKPLDPVCIDFLTIETDHKN 
ISNVLIVTDHFTRYAQAYPTRDQRAITVAKVLWEKHFVVYGFPEWIHSDQERDFESHLLR 
KIFQMAGIWKSQTTPYHPQGDPQLERFNRTLLNMLGTLRNEQKDRWSQHLAFLVHVYNAT 
RNDATGASPYSLMFGWEPRLPIDLPGESGKGVKGRGRLSCRNCRGAAACCPETLGAQRQT 
PVPGSIHRPRAGTQTVPLPEIPHQGQCTRDPQNTVCK* 
 
 

Cigr2 clade (only in crocodiles) 
 
>Alligator Cigr2 (AKHW01064915) (stop codons repaired) 
PFLEGLSREKVVSQAGKLRQEVEKGPSTADTTRDPQEDLVVIKSAG 
LGYYLEGKLGRVPCQFLLDSGAQVSLVHHQVWAQATTRIQSGLRPCSLVVKAANGKTLPI 
LGEWGTSIYFQDLWLPCTFLVLEGARQDAFLGIDLVEQFQVTINFADCSFSLLGQCFPLY 
ITDSQNEVCEVAVEESWIVPPRSEMMIMGRLKGWCHKDEEGLFEPKPNKELGLLVGTAMV 
KSHWGEIPVCIANMSAEPQVAYQGTVIGTFETGIAVLQGDPVTQWSAAIRALSVDKNYHR 
GEPDENLQWTAGKLTCEFKLNHHGLEPEQEEAVQEVLPEYASIFSLRDHDLGRTGLTKRW 
IDMGSARPIKQGPRRVPIYFQQEFDQQLQEMKERGYQALCQPMSCPRGACKEERWRHAGL 
CGLPETERCYC*GCLPQIDDTLNLLARARWFSTFDLASWYWQVKVHLEDRAKTAFYTKKG 
LFEFNIMPFGLCNAPGTFQTLMDIILADLQGTSCLVYLDDIIIIGQTFQKHLQKLKAVLE 
RLREANLKIKPTKYQLFCREVNFMGHAISTEGVGPDPGKAETIKTWPVPQNVKELCSFLG 
QASYYRRFVAGFATIASPLHKLSDKAKFIWTRECQDAFQELKQRLMSSPVLAYPGPQLPF 
VMDAHASDAGIGAVSSQVEEGEERVIAYASQTLNKAECQYVSTRKELLSIVALTKHFRHF 
LLGRHFTLRTDHSSLQYLHNFQQPEGQLARWLEWLVEFNYHILHCPGQQHQNADALSRRP 
HLVDSRLEGEAVGIQTLSIAEVAKSEAQEQPEVSNYQVGHHPKGQPWNANVLFCGPITME 
GDPGAATVALQPLPTTGTAKSEPAPDVREDWWEKQQKDADIKQLTGWKEHESKEFPEEGQ 
YHPYLKQYQAVWPELSIRQGVRVRKLPRSAQGPECTQLVVPEQEILTILQDLHDSNTRGH 
LGIEKVSCKVQVWYFWLGWRQSVVDWCRSCEMCGMCKGARSNTRVPVVSTQARRPLEKIA 
MDILGPLPTIPCGNKYVLVVADYFSKRVEAYPLSDQEAQTVAKIFIEKFVRYHDTPQSLH 
ANQGRNFESQLFNHICDLLEINNNCTTPYHPQRAIWHTN* 
 
 
 

Mag clade 
 

a) Mag/Jule subclade (in tuatara, turtles and crocodiles) 
 
 
>Chrysemy mag (AC239519) 
MATLTGTLEPFDENIGQWHVYTERFEL 
FVIANDITEAKKVPVFLSVVGAKTYSLLRSLLHPVKPETKSYSDIVEILGSHFSPKPLVI 
AERYRVHKRDQKEDETLVQFVATLRKLAEHCEFKEMLNDALRDRLVCDLYSEAIWKRLLT 
KAQLTLQKAVDIAVSMELATKKAQYIGASPRVHKVSQEPTHKTVGSQECYRCGKPGHQAS 
ECWCKDLVCRHCGKKGHIECACKQKKKRSVVWPTKRGILHTLEQTQDDQGDTSSQEEVPL 
HILSLAVGSHEYWVTPLLDGKPIRMELDTGAAVSLVSETVYKEKLQHLPLKATKTVLKTY 
KGEAVPMLGTIDVKVELNGQAAKLPLFVVRGNCPALMGRSWLGKIQLNWAEVHRMTKEET 
GLTTILRKHAAVFGEDLGSMKGITVTLNIKPNSPPKYLKARTVPYAIRPKVEADLERLVT 



NGVLIPVTHSPWATPIVPIVKKEGSLRICGDFKVTVNPVLCAEQYPFPCIDDLFAGLAGG 
QKFCKLDLSQAYLQMHVYEKSQELLTIVTRKGLYQYCRLPFGITSAPALFQRAMDQILCG 
LSGVQCYLDDILVTERNEEDHLKNLEATLQRLEEYGLRVLKDKCEFFQPSVEYLGNIIDA 
TGLHKAPAKVKAIVEAPPSRNVSQLRSFLGLLNYYGKFISQLATLLKPLHKLLGQNKAWK 
CTEACDVAFNKAKDALLNSEVLTHFDPSLPLQLACDASPYGVGAVMSHIMPSGEERPIAF 
ASRPLSKAETNYAQIEREALGIIFGIRKFHQYLFGWKFTLLTDHRPLTSIFGPYTGIPPL 
TASRMQCWALLLSAHTYEIKYRKSTLHGNADDLSRLPLPVKHQDSAQKEIFYFEQVENTP 
IAATQIKKATRVDPVLSQVMDLVMHGKSRHTSPVSPDLVTYMSRRTELSIQSGCLLWGRR 
VIIPPPLRSQMLEQLHSSHSGIVRMKEIARSYFWWPRLDSAIEEKAKACMSCQGVRNASQ 
WAPLHPWDWPENPWKRIHIDFAGPLEGSMFLVVVDAHSKWPEVSIMQSTTAESTIQKLRR 
LFSRFGLPEQLLSDNGPQFVSQGFQNFMKANGIHHITSAPYHPSTNGLAERFVQTMKQAL 
KSARGQHSHSKLDTFLLSYRKTPHAMTKASPAFLMMGRQLDTCFDLLKPSEPRQIVQRQQ 
QYQVIRRAPRAKDRTFSLGQPVLAQNYTSGAKWVPAMIITQTGPVSYTVRTAENLTWWQH 
VDQLLPGQDTSSVELSDFTSSGETPNQESPVPDCSPLLLPAVEIPLCLARADTTSSPVRA 
ANPEPIVRPAPMVLLGATPPEFRCNPPRDRRPPQWLNL* 
 
>Alligator mag (AKHW01014103) 
MGHIEEFDVSQLASWDSYAEKVFYYLGANKVENPAQKHVILLTVCGAKTLAIVCSLPAPA 
LPNTKSYAELIALLKAHFCPRPSVTLQRFNFFKQTQKANEGIADYLTDFHRLAEFCEFGD 
LLDGLLHNCLICGVQDKAIQHCLLSEPNLTLATTQEKAFAAEAASHNVREIHQAFSSNVH 
LLQKDQEPDHHQQIQQIIPSPTSPHKPINPQTCLSCGGQHRQRECRFRKAECHACKKKGH 
INRVCHLKASSRRQKDCSKCIHSQSTHRLESSPKREVQKLYLIQNVGVVETQGSEMIATV 
VINGKKCKLEEDSGLEVSLIDENTFCQLLWHPLSKLLKPECRLSDYNGQSMETLGSCSVD 
VQYGSVRQRLPLIVIKGSRKSLLGRNWFSPLGISIQGVHSLCTESLERLAREFPQVFSNV 
LGTYSGPPVMFQMDPAIAPIFMKSRNIPLALRPKIDAELGLLITQGVVEPIIHTSWATPI 
VPVLKPKGSICICGDYKYTVNKALKQDPHPVPTIKQLLSVLVGGKVFAKLDLAQAYQRLI 
VDDKAAEAQTIITHQGAFGVRCLQFGISVAPGIFQWFMEKMLAGIPRVVPYFDDVLIMGP 
SREKLTERLREVLQRFDKAGVRVKREKCQLGVSSINLLGYQIDDSGIHPFEDKVKAIHDV 
PIPKCNQDLQEFLGRLNFYHIFLKDKATIAEPLHHLLDKGAQWKWTCQHNEAFQGFKKLP 
TSDSVLVHYGKQKPLSITCNASPFGVGTVLSHTLLDGTDTPVAFYSRTMTSTERNYAQID 
KEALAIIAGVKKIHNYVYGHKFEIRIDHKPLLRIFTTDKPTPILSPCMQHWSIMLNAYDY 
ILMYKPGKTIANADALSRLPLQIPDCTTPLPAEVLMLESMPEAPLQDDQIARITEKDSIL 
ARVLNWVWRGSPADKLAEEFRPFSSCQHELSAHKGCFLWGNRAIIPEAGHQIILTTLHAA 
HPGIVRMKSLVRSYVWWPGMDSDIERVVRERSTCQATHHNPTTAPVFPWEMQRNPLSRIY 
IDFAGPFQGKNFLIVVDSYSKWLEVITVSTLTSTATITALCQLFATHGMPDTIVSDNGSA 
FTSLEFQDFASCNLIQTVTIAPRRPQTNEGQVERMVQTMKGALKRIVVGDWATRLARFLF 
AQHVIPCPTTGSSPSELLMGCHLKTCLDLVNPDLVRDMQFRKEKELDSALESGPLCLFIP 
QETVFAQNYGTAPQWTKSKIVSATGPVSYTDNGQVWRRHMDQPCGRSPTDNPTPEQASST 
YPPPTDMDSLEKYLPVSTNANPLLSPSEGSVAVESSDRLIGPSFAELITEPGSMGRPQWK 
WSPPKWLAN* 
 
 

 
 
 
>Sphenodon mag (AC154075) (just a fragment of the full length element) 
MSQREFMDSFDNTVEDWSTYIERLEQYFALHDTPDDKKVPALLNYMGGKTYRLLRSLTYP 
NKPCTKTFAEIVTLLQEHSSPKPLETAE*FRFHKRNQQEGETVMAYGVALQRLAEHCNFG 
NTLQMDLRDQLVCGIRDETIQKSLLTSETLSFKKAMEIATSMEAATRESQEFQAVSRSEN 
ATHKXXXXEKCSYCGKGGHKSMFCRFQNVVCWHCGKKGHIQAACRSTTPNKIKSEKKKTP 
EGHHRVHAIETETDSSEEDLAELSIAYVRVSCVEDGDKEPI*VTPIVEGKVLKMELDTGS 
AVSVIPHKEFTKQFSNVQLRKTRTILKTYTEERIXXLGVCTVEVKYNGQSNKLDLYVVPT 
RGPALFGRSWLKKIRLDWQSIKALQVHQKSTSHQQLEELFAKAAPVFQKGIGHLRDIKAS 
ITLIEGAQPKFLKARQVPLGIREAVAKELEWLEGMGILTKVDWSEWTTPIVPVIKKNGTL 
RTCGDFKVTINPVLRTEHYALPCIEDIFLSLARGKKFSKLDLAQAYLQMEVEAESRKFLT 
ISTEKGLFQYN*LVFGVASAPALWQRAMDQVLQGIPSCRCYLDDIIVTGSNDEDHLKNLA 
QILKRLEEYGLRVNRDKCEFFKEAVTYCGHIIDSERLHKSPEKTHAVLRAPHPENISQVR 
SIIGFVNYFHKFLPNIATVLHPLNQMLWKGKHWD*TELCERAFQEAKKLVTSEQVLTHYN 
PELEILLACDASAYGLGAVISHAMPDGQECPIAFASRSLSAAECNYAQIDREALSLVWGV 
KKFRHYLYGRKFTLVTDHKPLLSIFNPSKGIPEMAAAQIQRWALFLGAHKYDVKFKGTSQ 
HSNADGLSHLPYERQVMPQRNKMHSRLGSCSRCSACHPQLQPALYKFSEAFLLEQGCLYKL 
 



 
 
 

b) New Mag subclade (in turtles only) 
 
>Chrysemys new Mag gag/pol (AHGY01516055) 
MLHVIIRTGSTGCWESERTGNRKEEGGVKEAGRVTECAATAWKRDFHCK*SSVEV 
VNTLLGGCNILATRIALLPLNPPAPFLQSPGEPPIAFTVWIHMFETYLLAISATDISEVR 
KHALLIHCLGAEGQHIFYTFPLADDKYETALTALKNFFVPKMNVVANFYRFRQREQKPGE 
TIMQYIASLRRLIATCDFGNMADEMIRDQLIEKTIMLRVRQRLLLEPQLTLKAITIATQ 
IESATAEAKIMSKDTGGPVQTVTPLQKSSLSLQTNNCKRKTNEKPLNQMQNTVKAFRC 
GSPQHLANYTECPAKVAQCNHCKKIGHFAKVCCSSQFNQQVHAVTIPDVTVLSVDKITTA 
HIPEQIKYTVNVSAIPSGKSHSIQLMLDTGSAVSILPDSIYLHYFKDVPLTEPKLHLVCY 
LKNHIPVHGCLPAIVTFGDRCITAEFYIVHKGTPILGRDLLAALNLRVVNGRIDLPQQST 
LAVHTPASAGTQLQVEEKLSCAYGFLHKVKMRNNLLPVRQKLWCLPFSVREAVSEELRKL 
VQKDIIEEINSSEWVSPIVVTHKKGGDIRLCVDLREPNKAIVIDSHPLPHIEEVFAELRG 
AKMFSTLDLQSAYHQVMLHEDSRDLTAFITQEGLFRFKRVPYGLASAPSAFQKMMSLILK 
NQHGVQCYLDDIIVFGNTTEEHENNLQSVLNCISKAGLKLNRSRCKFRQTELSFLGHTIS 
QAGLKPDPDHILAISNAPPPTDLQTLRSFLGLTSWYAKFIPNYASFIEPLRELLWRSSTL 
VWTTDAQVSFERVKDLIVHSPVLALFSPALPTIVTTDASDYGLGAVLTQLHEDNTERIVA 
FASRTLSNAERKYSTVEKEALACVWATEKWRTYLWGRTFKFRTNHSPLMTLLTMKGLGRA 
GYRIARWSARLLSFNYELEYKPGNQNVVADCLSRLPLPSPDGPPEDEDVVVALITSTLTA 
VTIEQFQAACSACPIQQKLREFLTKRWSSNPKNLDPVLLPYFRVRDELSLLDGCVLRGTH 
RLLVPEELQSKLIHLAHNTHQGIVRTKQGLRDLYWWPGMDSQTEALIKSCITCQMHDKTA 
VTCIPPLQPVPLPESAWEKVAIDIVGPFDTAPIDCHYAITLIAYFSKWLEVAFTLQICSA 
IVIKFLSSFFSREGNPKKLVSDNGSQFTSLEFETFLAERNILHRRSSLYYPQASGEIERF 
NRSLKESLQTAKLEGRLWISFTTDFLQASCHAVMQRSPAELLHGKQMTTKLNIAGLLKA* 
PDAPNKDDVRKTVEQNQAKSKAFTDKQRGAKEPKFECGSFVRIRKPGILRKGDHKFTAPL 
KIIEKKGPYTYRLSDGRVWNASYLPPAYAPRGDYANTQSALDDSTVEPTQQNIALELGLE 
RWPVRFRRPPAWTKDYVM* 
 

 
 
 
 

c) SURL subclade (in all reptiles) 
 
>Anolis SURL (AAWZ02012013) 
MESFRPPPPLAMQGNLAENWRRWEQAFQLYLAAAGLENVSKKRQIAILLHCVGE 
EGVSLYNTFDFAEENPKDIAEVLEQFRTYFLPRKNIVFERFCFWNHMQSPGVTNVQFIAE 
LKLKAASCEFGMAVNEMIRDKVVFSLQQEKLKQKLLQEADLTLEKAVEICRVDETTRAQL 
RTMAITSEEGVFELQDSHGENREIITQALGTRESRHRDNWKNQNKCGYCGTAHEPRRCPA 
FGKTCNKCGKKNHYARLCRSRVTNPVNIQARQHIHELNVSNLMIGKLDEEMKDTQITNKA 
GWYADISIRDCIIKFKLDTGAEANVLPFSIFSRIPGAKQMSKSKVVLVAYGGTKIQPMGA 
VEFDCITAKGVYNLLFYVTDCSTTPLLGRPACENLGLIYRVDLIQAEGLLTQEKLLSLYP 
EVFQGLGEFQGHHHIHTDPTMVPVIQGCRRVPFAIHDRLKDTLDQMENMGVITKVVGPTD 
WVSSLVITEKKNGSLRICLDPRDLNKAVRRQHYTIPTVEEVLSHLAGKKIFTIIDEKDSY 
WQVKLDKASSRLCTFNTPWGRYCFNRLPFGLKSSSEVFQQKNQETFGHIKGVYMIADDMI 
IAAETSKQHDEILHQVMETARVKNIKFNKEKIQFRVNSVRYMGHIVTAEGVRPDTEKVKA 
IQEMKPPNDRQGVLRFLGSVQYLAKYIPKEAELTAPLRSLLKKNMSFQWMPEHQKAFEAI 
KQKLCDAPVLQYFDVTKPVVIQADASKDGLGACLLQDNKPVSYASRALSSAEKNYAQIEK 
ELLAVVYAVQKFHQYVFGKMVLVQTDHKPLESIYKKPIGSAPARLQRMLLQLQKYQLNFV 
YTPGKLMYLADTLSRATVDHPGSQENPIGDEKVIYEVNTLAMHPDKMGLIQEATKRDPQL 
RMIQTYLNQGWPKYMRKVAPIAKSFWPVKDHLRYRDGALFMGERIIIPASQRQNVLAQLH 
ESHQGIQRTKERARQLMYWPGMSKDIESAVGSCFVCACFAPNNQKEPLKPHEIPEGPWQK 
VGVDIFEQDNRSFLLVIDYFSKYPEVVSLHDKTARTVIVKMKSVFARHGTPLIVVSDNMP 



FASQEFKVFAKEWGFEQCFSSPGYPQSNGMVERAIQSIKQLTHKVGKARGDLYAALLEYR 
NTPVTGLSYSPAQILMGRMLRSKLPITTDLLCPRIPINVHQDLQRAQERQKHFYDRTARP 
LKPLREGDLVWMQSNNCKERWLPAVVIEKCKQPRSYLIKNQDGRVYRRNRRQLKQRNQTP 
ETTIQGNTTYNGSKGMFVNKSDAHVIADRKPTYVTSHGRPVFEPVRYIP* 
 
>Alligator SURL (AKHW01056905) 
MEGLKPSGQLHFNTKSLAQAWKQWKQEFSLYTELTMADKEEKMKVMLFYYLVVEKGCEVS 
VTLMESNPDTLKQLIEAFDACCDPRKNETVERYQFFTQNQEEEEGIETCITALKTLASSC 
NFGNIKDSLIRDRIVCGTWDSALRERLLKEVDLTMEKCHQIARAAELSKQRIKMISTATC 
TEQVHRLNLKDSGKEEPDRPTANTYSMIECIYCGKLHERRKDKCPAYGKECKKYGKKNHF 
RGLCRSHRNRKKTVHAVMRDQETTDEEEAFSVNLTDSQTHRKGF*TRKLA**LFSNHLGW 
SNKRYQIHPRNLVCQIHRIHTLQKNVGNNSAIFATMMLEQRPIRFQVDCVATCNVLPVNL 
LSSSIRMEKCHYVLLKYNKITVRPLGKCQLTIINPRNKKQYQLKFIVIDRAGTHPLLDSW 
TAQAMDLITVQHHNILQVTEEQEWSLGSLPNILLRYGDIFQGTGLFKGKLKLEIDPQVQP 
VQLPKHRVLLALLESLKKELTNLQKKGIITPVEKSTDWISSLVVVRIPSGKLRICIDPKP 
LNRALKKSHYPLPAIEAVLPDLSRAKVCTVCDVKNGFWHVELDKSSHLTTFSMPFGRYRW 
LRMPMGISPALKVFQQKLNQELEGIKIVADDILVIGDGDDKDHDTKLQQLLNRCRERNIK 
LNANKIQLRRTEVPYIGHLLTSEGLRPDPEKVRAIMEMPRPQDVKGVQRLIGRVNYLSKF 
CAYLSNACEPLRLLTHNDAAWEWAQTQEEAFKRIKKLISEAPILKYYNTAKQLVLQCDVS 
EGGLGAVLMQKQQLVAFASRAMTETERRYAQIEKELLEVLFGLEWFHQFTFGQRVDVQSD 
HKPLEIIMKKPLLSAPKRLQCMLLRLQAYDMNIKYYPGKSLQVADTLSRAYLPECSTDGS 
VEQEIESINMVQDLPIFKSSLKAIQQSMEQDGVLQAVKRTILEGWPQHKAQVPPEVAAYY 
QWRDEQCTQDGILFKGDRVVIPAALQRDIMNRLHASHMGIESCLRRAWECIYWPGMNAHL 
RTYMEQCEVCKEYSDKQQKETLNPHDIPSWPWEKVGTNLFNVNDRNYTVTVDSYSNFWEV 
DYLEDTQARTVIRKLKAHFAWHGILDTVLSDNGLQYTSREFKQFCTKWEFQHKTSSPGYP 
QSNGKAEPAVKTAKRLLVKAKKTAGDPYLALLDHRNTPSQGMDSSSPAQSLMGWRIKTLL 
PVRDCLLQPQRGRGNSSWKQLKKQQSQQVSQYNKEARDLRPLRRGEKVWVQPVSPHVKEW 
QKATVEGAVGDRSYEVVIDSGQCLRRNQKQLRSAGRVEIQVSKRFQDQDQDNFDNWSVIS 
EPQIGEKDAMDSTKERGTQAESSLQNKDMDRTEAGVAPRKIN* 
 



Supplementary File S3. Transcription factor binding sites in promoters of human and 
mouse RDDGs. 
 
Chromovirus-related RDDGs 
 
LDOC1:  
Homo: AP-1, ATF-2, AP-2gamma, FOXL1, Egr-4, COMP1, AP-2beta, c-Jun, AP-2alpha, 
AP-2alphaA 
Mus: Elk-1, Meis-1, Meis-1b, HOXA9, HOXA9B, Nkx5-1, SEF-1(1), p300, POU3F2, Nkx6-
1 
 
LDOC1L:  
Homo: NF-1, Tal-1, CUTL1, Tal-1beta, E47, NRF-2, COMP1, STAT3, ITF-2 
Mus: RFX1, PPAR-gamma1, PPAR-gamma2, HOXA9, HOXA9B, Meis-1, Meis-1a, c-Myb, 
Meis-1b, POU3F2 
 
RGAG4:  
Homo: E2F-4, E2F-3a, E2F-5, E2F-2, Egr-4, MZF-1, E2F, E2F-1, COMP1, Pax-4a 
Mus: XBP-1, Cdc5, IRF-1, PPAR-gamma1, PPAR-gamma2, HTF, CUTL1, NCX/Ncx, 
HEN1, GR 
 
FAM127A:  
Homo: Elk-1, Nkx5-1, c-Ets-1 
Mus: - 
 
FAM127C:  
Homo: Elk-1, Nkx5-1, c-Ets-1 
Mus: - 
 
PEG10:  
Homo: C/EBPbeta 
Mus: - 
 
ZCCHC5:  
Homo: Sox5, PPAR-gamma1, Olf-1, FOXO1a, PPAR-gamma2, HNF-3beta, Arnt, FOXO1 
Mus: POU3F2, POU3F2 (N-Oct-5a), POU3F2 (N-Oct-5b), POU2F1, POU2F1a, Bach1, Pax-
6, Brachyury, Evi-1, Roaz 
 
ZCCHC16:  
Homo: Sp1, RREB-1, NF-YA, HNF-3beta, NF-YB, CBF-A, CBF-B, CP1A, NF-Y, CBF(2) 
Mus: PPAR-gamma1, PPAR-gamma2, C/EBPalpha, LCR-F1, RREB-1, HNF-4alpha1, HNF-
4alpha2, FOXD1, NF-E2, NF-E2 p45 
 
RTL1:  
Homo: AML1a, Pax-5, Olf-1, MyoD, E4BP4, C/EBPalpha, FOXJ2 (long isoform), FOXJ2 
Mus: FOXC1, ARP-1, HFH-1, RP58, STAT1, STAT1alpha, STAT1beta, STAT2, STAT3, 
STAT4 
 
RGAG1:  



Homo: STAT5B, AP-4, CUTL1, Evi-1, MEF-2A, SRY, POU2F1, POU2F1a, aMEF-2, 
RSRFC4 
Mus: LCR-F1, GCNF-2, GCNF, GCNF-1, POU3F2, aMEF-2, MEF-2A, MZF-1, PPARalpha, 
Roaz 
 
C22orf29:  
Homo: E2F-4, E2F-3a, E2F-5, E2F-2, LCR-F1, C/EBPalpha, CHOP-10, E2F, E2F-1, Pax-4a 
Mus: - 
 
----- 
PNMA family 
 
PNMA1:  
Homo: E2F-3a, E2F-4, E2F-5, Brachyury, HSF1 (long), E2F-2, E2F-1, E2F, HSF1short, ATF 
Mus: ZIC2/Zic2, Roaz, Nkx3-1v1, Nkx3-1v2, Nkx3-1v3, Nkx3-1v4, Nkx3-1, Msx-1, Zic1, 
RFX1 
 
PNMA2:  
Homo: AML1a, Pax-5, MyoD, Lmo2, AP-4, GATA-1, Egr-4, FOXL1, HEN1 
Mus: NRSF form1, NRSF form2, GATA-1, ITF-2, Tal-1beta, HSF1 (long), HSF1 (short), 
YY1, MyoD, C/EBPalpha 
 
PNMA3:  
Homo: E2F-3a, E2F-4, E2F-5, SREBP-1c, E2F-2, SREBP-1b, E2F-1, E2F, SREBP-1a, 
HOXA5 
Mus: ATF2, CRE-BP1, ATF, Ik-3, c-Jun, RP58, NF-kappaB1, Roaz, ISGF-3, p53 
 
MOAP1:  
Homo: AML1a, ATF-2, NF-kappaB, FOXL1, AREB6, IRF-2, NF-kappaB2, Meis-1a, NF-
kappaB1, RSRFC4 
Mus: Evi-1, ZID, c-Myb, STAT3, POU3F1, FOXJ2, FOXJ2 (long isoform), Nkx3-1, Nkx3-1 
v1, Nkx3-1 v2 
 
PNMA5:  
Homo: COUP-TF1, LHX3b/Lhx3b, C/EBPbeta, AML1a, HNF-4alpha2, HNF-4alpha1, 
GATA-2, COUP-TF, CP2, LHX3a/Lhx3a 
Mus: Nkx6-1, Evi-1, HSF1 short, HSF1 (long), Nkx2-5, NF-kappaB1, Pax-2, Pax-2a, 
SREBP-1a, SREBP-1b 
 
PNMA6A:  
Homo: CREB, SREBP-1a, deltaCREB, SREBP-1c, MyoD, NRSF form 2, SREBP-1b 
Mus: - 
 
PNMAL1:  
Homo: ER-alpha, USF1, USF2, USF-1:USF-2, GATA-1, POU2F1, POU2F1b, POU2F1a, 
USF-1, POU2F1c 
Mus: - 
 
PNMAL2:  
Homo: AhR, NF-1, Pax-5, Lmo2, Arnt, E47, AREB6, STAT3, Hand1, MRF-2 



Mus: - 
 
ZCCHC12:  
Homo: GR, GR-beta, Nkx2-2, Meis-1b, POU2F1, POU2F1a, c-Myb, GR-alpha, Meis-1a, 
Meis-1 
Mus: POU2F1, POU2F1a, POU2F2, POU2F2 (Oct-2.1), POU2F2B, POU2F2C, Oct-B1, oct-
B2, oct-B3, Pax-3 
 
ZCCHC18:  
Homo: STAT5B, AP-1, XBP-1, STAT5A, NF-E2 p45, POU2F1, GATA-6, POU2F1a, Zic3, 
NF-E2 
Mus: Pax-3, GATA-1, Olf-1, GR, GR-alpha, CBF(2), CBF-A, CBF-B, CBF-C, CP1A 
 
CCDC8:  
Homo: NRSF form 1, Nkx2-5, NRSF form 2, AP-2gamma, Ik-2, HSF2, AP-2beta, AP-
2alpha, Hlf, AP-2alphaA 
Mus: - 
 
----- 
ARC:  
Homo: Sp1, NRSF form 1, STAT5A, NRSF form 2, NF-kappaB, NF-kappaB1 
Mus: SRF, SRF (504 AA), HOXA9B, Meis-1, Meis-1b, HOXA9, SREBP-1a, SREBP-1b, 
SREBP-1c, E47 
 
---- 
Retroviral protease-derived RDDG 
 
ASPRV1:  
Homo: Max1, AML1a, MAZR, NCX/Ncx, Pax-2, Pax-2a, LCR-F1, ATF6, c-Myc 
Mus: ARP-1, FOXD1, HNF-1, HNF-1A, SEF-1 (1), ROR-alpha2, NF-kappaB, NF-kappaB1, 
RelA, Lmo2 
 
--- 
 
Integrase-derived RDDGs 
 
GIN1:  
Homo: AML1a, POU3F2 (N-Oct-5a), POU3F2 (N-Oct-5b), CUTL1, POU3F2, CREB, 
deltaCREB, Meis-1a, Meis-1 
Mus: - 
 
NYNRIN (KIAA1305):  
Homo: ISGF-3, Ik-3, HEN1, Evi-1, GATA-1, GATA-2, GATA-3, LyF-1, HNF-4alpha1, 
CREB 
Mus: - 
 
KRBA2:  
Homo: HOXA3, AML1a, GCNF, GATA-1, C/EBPalpha, AREB6, Nkx6-1, GCNF-1, 
COMP1, IRF-7A 
Mus: - 



 
SCAND3:  
Homo: RFX1, NRSF form 1, Olf-1, NRSF form 2, TGIF, MRF-2, Roaz 
Mus: - 
 


