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Suppl. file 1 

op1  
 

op1 

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000170
(505915..531566) 

 
413aa 
e1= 373 
e2= 188 
e3= 147 
e4= 243 
e5= 291

  GPCR + 
(58‐311aa) 
OPSIN + 

(295‐311aa) 

 

>Bl_op1_1242bp 
ATGCTGGGCATTTATAATGTCTTCAACATGACAGAGTACGGTAACAACAACAACGCAACGTCTGCTGCCT 
GGAACTTTCGCCGGAACGGCACTGCTGAAGAAGAAGTCGAATTCTCCGGGTTCGAGCCAGTGGCCGGCGT 
CATAGCAATAATCGGCATCGTGGGGTTCCTGAGCAACGGTGCGGTGGTGCTGCTGTTCCTGAAGTTCCGT 
CAGCTGCGCACGCCCTTCAACATGCTGCTGCTGAACATGTCCGTGGCCGACCTGCTGGTGTCCGTGTGCG 
GCAACACGCTGTCCTTCGCCTCCGCCGTCCGCCACCGCTGGCTGTGGGGCCGGCCGGGCTGCGTCTGGTA 
CGGGTTCGTCAATCACCTGTTTGGCCTGGTGTCGCTGATCTCCCTGGCTGTCATCTCCTTCGAGCGGTAC 
CGGATGGTGGTTAAGCCGAAGGGCCCGGGCTCCTCCTACCTTACCTACAACAAAGTGGGCCTGGCCATCC 
TCTTCATCTACCTGTACTGTCTGCTGTGGACGACTCTACCAATCGTGGGGTGGAGCAGCTACGAACTCGA 
GGGTCCTGAGATCGGCTGCTCCGTGGCCTGGGAGGAACACAGCCTGTCCAACACGTCCTACATCGTGGTG 
CTCTTCATCATGTGTCTGGTCGCGCCTCTTCTCATCATCATCTACTCCTACTACCGGCTGTGGTACAAGG 
TGAAGAAAGGTTCGCGGAACCTGCCCGCGGCCATTAGAAAGTCGAGCCAGAAAGAACAGAAGATCGCCCG 
GATGGTCGTTGTGATGATCACGTGCTTCATGGTGTGCTGGCTGCCGTACGGAGCCATGGCGCTGGTGGTG 
AGTTTCGGCGGGGAACGCCTGATCTCCCACACCGCCGCCGTGGTGCCGTCCCTCCTGGCCAAGTCCAGCA 
CCTGCTACAACCCGGTTGTCTACTTCGCCATGAACAGCCAGTTCCGTCGGTACTTCCAAGACCTGCTGTG 
TTGCGGCCGCAGACTGTTCGATACTTCTGCGTCTCAACACACGTGTAACACGATAGCCCTGGCTAAACCT 
TCGCAAGATCTCCGCAAACCAGACTCGGACCGAAACAACGGCCTACCGACGCGAAGCTACATCGCCAGTG 
GTGAACAACAGACGGGGGAATCCCGACAAAACACGGCATCACAACAGTGGATAGAACTGCAAACTATCGC 
TGTCGCCATTAAGACTGATGAAGTCGACAATGGTGCAGCAAATACGTCATGA 

 

>Bl_Op1_413aa 
MLGIYNVFNMTEYGNNNNATSAAWNFRRNGTAEEEVEFSGFEPVAGVIAI 
IGIVGFLSNGAVVLLFLKFRQLRTPFNMLLLNMSVADLLVSVCGNTLSFA 
SAVRHRWLWGRPGCVWYGFVNHLFGLVSLISLAVISFERYRMVVKPKGPG 
SSYLTYNKVGLAILFIYLYCLLWTTLPIVGWSSYELEGPEIGCSVAWEEH 
SLSNTSYIVVLFIMCLVAPLLIIIYSYYRLWYKVKKGSRNLPAAIRKSSQ 
KEQKIARMVVVMITCFMVCWLPYGAMALVVSFGGERLISHTAAVVPSLLA 
KSSTCYNPVVYFAMNSQFRRYFQDLLCCGRRLFDTSASQHTCNTIALAKP 
SQDLRKPDSDRNNGLPTRSYIASGEQQTGESRQNTASQQWIELQTIAVAI 
KTDEVDNGAANTS 

 
 
 
 



Suppl. file 1 

op2 
 

op2

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000009
(4027267..4043520) 

 
420aa 
e1= 45 
e2= 247 
e3= 329  

e4= 345 Repeats 
e5= 297

  GPCR + 
(31‐316aa) 
OPSIN ‐ 

K296 is at 
position 306 

 

>Bl_op2_1263bp 
ATGGCTCCTACCGACGAGGCCCCAATGTCGGACGGCGAGCTCAAGGCTGTGGCTGCGGTCCTGGGAATTA 
TTGGCGTGTTGGGTATCGTGAACAACACCACCACCCTGTACCTAGTGGGTCGGTACAGCCAGCTCCGAAC 
TCCGTTCAACATGCTGGTGGTTAACCTCACGGTCAGTGACCTACTGGTGTGTGTCCTGGGAACACCTTTC 
AGCTTCGTGTCCAGTCTGAATGGACGGTGGGCGTTCGGCCACGCCGGCTGTGTATGGTACGGCTTCATCA 
ACAGCCTTCTAGGCATTGTGTCCTTGATCACCTTGACGGTCATCTCCTACGAGCGGCACCAGTTGATGAA 
ACGGCCGCCAAATGCACCTAAGCTGTCCTACCGCTGGGTGGCGCTTTCCGTGGTCTTCGTCTGGGGCTAC 
AGCCTGCTGTGGACGGTACCACCGCTGATGGGGTGGAGCAGCTACGGACCGGAGGTACACGGCGTGTCCT 
GCTCGGTCAACTGGGCGTCGCGGACCGCCAACGACACGTCCTACATCGTGGCCTATTTCGTGGGTTGCCT 
GGCCGTTCCCGTCGCCACTATAGTCATGTCCTACACTCGACTCATCCTACATGTGCGTCAGGCACAGCAG 
CCGCTATCGGATGCAATACAGCCGCTGCCAGGTGCACAGCAGCTGCCAGGTGCACAGCAGCTGCCAGGTG 
CACAGCCGCTGCCAGGTGCACAGCAGCTACCAGCTGCACCGCAGCAGGTGCCCTGTACCACGCGGCGGGA 
GAAGAGAGTGACCAAGATGGTGGTGGTGATGGTGATGTGTTTCCTGGTCTGCTGGCTCCCGTACGGCATC 
GTAGCTCTGATCGTCACCTTCGGGGGAGAGGGCATCATCACCCCGGAGGCCTCCATGGTGCCCGGGCTGT 
TCGCCAAGTCAAGCGTGGCCTACAACGCCGCCATCTATGTCGCCATGAACAGCCAGTTTCGTAAGTGTTT 
CCTGAGCTCCTTCAAGTGCGGCTCCCAGCATCAGCAAGACACGACGTCCCAGCTGTACGCTTCATATGCC 
GGCAAGAGTAGCCAAGTCGGCGCGTCGACCTGCAGTTTCCAAGTGGATCGCACGGTGGACAGGAACAACA 
TCCTGAACGTTGCCGCAAGCAATGCACAAGGCCATTGCTCAAGCTCGCCACGACAAGCAGATAGTATCCG 
GGGGTTTAGGAAATCCCTCCCTTACAGTTTCCCGCTCACTAAAATCTGCCCAATATCAGAGGTTGAGGAG 
TAG 

 

>Bl_Op2_420aa 
MAPTDEAPMSDGELKAVAAVLGIIGVLGIVNNTTTLYLVGRYSQLRTPFN 
MLVVNLTVSDLLVCVLGTPFSFVSSLNGRWAFGHAGCVWYGFINSLLGIV 
SLITLTVISYERHQLMKRPPNAPKLSYRWVALSVVFVWGYSLLWTVPPLM 
GWSSYGPEVHGVSCSVNWASRTANDTSYIVAYFVGCLAVPVATIVMSYTR 
LILHVRQAQQPLSDAIQPLPGAQQLPGAQQLPGAQPLPGAQQLPAAPQQV 
PCTTRREKRVTKMVVVMVMCFLVCWLPYGIVALIVTFGGEGIITPEASMV 
PGLFAKSSVAYNAAIYVAMNSQFRKCFLSSFKCGSQHQQDTTSQLYASYA 
GKSSQVGASTCSFQVDRTVDRNNILNVAASNAQGHCSSSPRQADSIRGFR 
KSLPYSFPLTKICPISEVEE 
 

 

 

 



Suppl. file 1 

op3  
 

op3

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000170
(545386..553817) 

 
401aa 
e1= 190 
e2= 219 
e3= 185 
e4= 138 
e5= 240 
e6= 234

  GPCR + 
(70‐318aa) 
OPSIN + 

(302‐318aa) 

 

>Bl_op3_1206bp 
ATGCCGCTCTACAACACCTCACGTCCGACCCAAGACCTCCCATGGGACGTCCCGTACGGTCAGGATCCCG 
TCTGGAACAGCTCTTCCACGTCCAACGCGAGCCAAGACGTAATAGGTCAAGGAAAGGGGGAACTTGAAGAATTTAGTGACTCCGCAT
ACACGGCCATCGCTACGGGTCTGGCACTTATAGGATTTGTGGGTTTCATGAACAACTTCGCCGTCATTCTTCTGATTGGAGGTCACC
GTCAGCTGCGCACGCCCTTCAACCTGCTGCTGCTGAACATGTCCGTGGCCGACCTGCTGGTGTCCGTGTGCGGCAACACGCTGTCCT
TCGCCTCCGCCGTCCGCCACCGCTGGCTGTGGGGCCGGCCGGGCTGCGTCTGGTACGGGTTCGCCAACAGCTTGTTCGGCATTGTGT
CACTGGTGACCCTCAGCGCCCTGGCGTTCGAACGGTACTGTGTGGTGGTGCGGAGCTCGGACATGCTGACCTACAAGTCTTCTCTTG
GCGTGATCACCTTCATCTGGATGTACTCTCTCCTCTGGACAAGCCTCCCTCTGTTGGGATGGAGCAGTTACCAGTTCGAAGGTCATC
ATATCGGTTGCTCTGTGAACTGGGTGGAACATAACCTCGGCAACGTGTCCTACATCATCACCCTGATGGTGACGTGTTTCTTCGTGC
CGATGGTGGTTGTGTGTTGGTCGTACGCCGGCATCTGGCGCACAGTCAGAATGAGTGCTGAGATGAAGTCTGAGTTTGGGAACCCGA
AGAACACGGGCCGTCTGGTGACGACGATGGTGGTGGTCATGATCGTCTGTTTCCTGGTGTGCTGGACCCCGTACGCCGTCATGGCGC
TCATCGTTACCTTCGGCGCCGATCACCTGGTCACCCCGACAGCCTCCGTCATCCCCTCCCTGGTGGCCAAGTCCAGCACGGCCTACA
ACCCCATCATCTACGTGTTGATGAACAACCAGTTTCGCGAGTTTCTACTGGCACGTCTCGAGAGACTCTGCTGCCGTCAGCCGAGAG
CGCCAAGGGTCACGCCGATTGGAATTGACGACAACACGCAAGTGCGGCTTGGCGGAGAGGGGCCCAGCCAAGCACAGCCGTTCCTTC
CGTCCGAGGAAAACGGGGACAACGTTGAAATGTTGACAAAAGCGCAGGAGAACCAACTGAAAGGAGACGGCCTCTCCATAATATCAG
AATAG 

 

>Bl_Op3_401aa 
MPLYNTSRPTQDLPWDVPYGQDPVWNSSSTSNASQDVIGQGKGELEEFSD 
SAYTAIATGLALIGFVGFMNNFAVILLIGGHRQLRTPFNLLLLNMSVADL 
LVSVCGNTLSFASAVRHRWLWGRPGCVWYGFANSLFGIVSLVTLSALAFE 
RYCVVVRSSDMLTYKSSLGVITFIWMYSLLWTSLPLLGWSSYQFEGHHIG 
CSVNWVEHNLGNVSYIITLMVTCFFVPMVVVCWSYAGIWRTVRMSAEMKS 
EFGNPKNTGRLVTTMVVVMIVCFLVCWTPYAVMALIVTFGADHLVTPTAS 
VIPSLVAKSSTAYNPIIYVLMNNQFREFLLARLERLCCRQPRAPRVTPIG 
IDDNTQVRLGGEGPSQAQPFLPSEENGDNVEMLTKAQENQLKGDGLSIIS 
E 

 
 

   



Suppl. file 1 

op4 
 

op4

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000009
(4012428..4023488) 

 
332aa 
e1= 355 
e2= 329 
e3= 243 
e4= 72

  GPCR + 
(52‐303aa) 
OPSIN – 
K296 is at 

position 293 

 

 

>Bl_op4_999bp 
ATGGACCTGAACATGACGGATGGCTGGAATACCAGTACGGCTCCGTGGACAGTTACACCGCTTGGAGAGGTTGACGATCACCCTCTC
CTGCCCTACCGGGGCTTCATAGTGGTGGCGGCGGTGCTAGGTACCTTATGCGCCGGGGGGATCGTGTCCAACTTCGCGGTGCTGTTG
ATGTTCTGGCAGTACCCGACACTGCGGACACCGTTCAACATGCTGTTGTTGAACCTGAGTGTTGGCGGGCTGATTGTGTCGGTGGCC
GGCATACCCTTCTCCTTGTCGTCCAGCATCTACGGACGGTGGATCTGGGGCCGAGGCGGCTGCGTTTACTACGGCTTCACCAACAGT
TTCTGCGGTATCCTTTCCATGATCACGCTGACGGTGATCGCTTACCAGCGCTACAAGATCACAGTGAGGCCCCCTGGCGCCGCCAAT
CTGAAGTACCACGATGTAACCAAGGCCATTGTATTCATCTGGATCTACTCCTTTGTCTGGACGGCACCACCTCTCTTCGGGTGGAGC
AGCTACCAGCTGGAGGGACCGAGGGTAGGCTGTTCCGTGGACTGGAGCTCCCACACAGGCAACGACATCTCCTACATCATGGCGTTC
TTCGTGACATGCCTGATCCTACCGCTAGGTGTCATCGCCGTGTGCTACGTCAGGCTCTGGAAGCACGTACACGAGCGGGCAGGGCAG
CAGCACAACAAGAAGTCCGTGGCGTCCAAGGCCGAGGGTCGGATCGGCATGATGGTGGTGGTGCTGATCACGTGTTTCCTGCTGTGC
TGGCTGCCGTACGGACTCGTGGCTTTGGTCGTGACCTTCGGGGAGCCTCGGCTCATCACCCCGACCGCAGCGATCGTCTGCACCCTG
ATGGCCAAGTCCAGCGTCATGTGGAACCCCGTCATCTATGTCGTCATGAACAATCAGTTCCGGAGGCACCTTGTGGCCCTTCTCCGC
TGTCTGCGAAACGCCGAGACTACTGGACCGACTCCAGTCTGA 

 

>Bl_Op4_332aa 
MDLNMTDGWNTSTAPWTVTPLGEVDDHPLLPYRGFIVVAAVLGTLCAGGI 
VSNFAVLLMFWQYPTLRTPFNMLLLNLSVGGLIVSVAGIPFSLSSSIYGR 
WIWGRGGCVYYGFTNSFCGILSMITLTVIAYQRYKITVRPPGAANLKYHD 
VTKAIVFIWIYSFVWTAPPLFGWSSYQLEGPRVGCSVDWSSHTGNDISYI 
MAFFVTCLILPLGVIAVCYVRLWKHVHERAGQQHNKKSVASKAEGRIGMM 
VVVLITCFLLCWLPYGLVALVVTFGEPRLITPTAAIVCTLMAKSSVMWNP 
VIYVVMNNQFRRHLVALLRCLRNAETTGPTPV 

 
 
 
 

   



Suppl. file 1 

op5 
 

op5

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000170
(495358..501839) 

 
375aa 
e1= 364 
e2= 182 
e3= 150 
e4= 234 
e5= 198

  GPCR +
(55‐304aa) 
OPSIN ‐ 
K296 is at 

position 294 

 

>Bl_op5_1128bp 
ATGGCGTCAGTGGGGCAGAACGGGACGTTTTCAGCCATGGACACCATGGCACCGACACCCGAAGCTCTCA 
CGTCCGACCCCACGACTCCCGCCTACTTCACCACCGAGCAACACCTCCTCATGGCAGTCTGGCTCGGCTT 
CATCGGATCGTTCGGCTTCGTCGCCAACCTCCTGACGGTCCTGGTGTTCTGGTGCTTCAAGTCCCTCCGC 
ACGCCCTTCCACCTGTACCTGGGCGGCATCGCGCTGAGCGACTTGCTGGTGGCGGCGCTGGGGAGTCCCT 
TCGCCGTGGCGTCCGCGGTGGGAGAGCGGTGGCTGTTCGGCCGCGCGGCGTGCGTTTGGTACGCCTTCGT 
CAACTACTTCCTCAGTATCGTGTCCATCGTTACCATGGCAACCATGTCGTTCTCTCGGTACTGGCTCATC 
ATCAGACCGCAGTCCGCTCCACGGCTGGACTCGCTGTTCGGCGCATGCGTGGTGAATGCCTTCGCATGGT 
GCTACTCGTTCTTCTGGACCATCATGCCCGTCCTGGGTTGGAGCCGGTTCACACAGGTGGCGGCCATGAC 
GGTGTGTTCCCTGGACTGGGACCACCACACACCCCTGAGTAAGTCGTACATCCCGGTGGCTTTCCTGACC 
TGCCTGTTCCTGCCGCTAGGTGTCATCATCTTCAGCGTCGTCAAGACAACCATGCATCTGCGACGGGCTG 
CGGAGGTTGAGGATGAGGTTCCCAATGAGGTGCGGGTCGGGCGTAAGACAATGAGAATCACCCTGGTCAT 
GGCCGGCTGCTGGCTGGTCGCCTGGCTGCCGTACGCCTGCATGGCGCTCGTCATCGCCGCCGGGGGACAA 
GTCTCTCCTACCGTAGAAGTGCTGACCACCAAGTTCGCCAAGACAAGCTACATCGTGAACACCATCATCT 
ATTTCGTCATGGAGAAGGAGTTCCGCAAGAGTCTGGTGCTCCTGCTGTTCTGCGGACGAGACCCGTTCGA 
CATTCAGGTGGATCAGCCGGCGTACGAGAAGGCTGACGTGTACGTGGAGCGGCTGGTGACGGCGGAGCCC 
ATGGTGGAGATGGAGCCTGTGGACCTCCGTCCGCGTCAGCAGGAACCTGCCAGGGAACCGTTCGGAACTC 
CGCTGTGA 

 

>Bl_Op5_375aa 
MASVGQNGTFSAMDTMAPTPEALTSDPTTPAYFTTEQHLLMAVWLGFIGS 
FGFVANLLTVLVFWCFKSLRTPFHLYLGGIALSDLLVAALGSPFAVASAV 
GERWLFGRAACVWYAFVNYFLSIVSIVTMATMSFSRYWLIIRPQSAPRLD 
SLFGACVVNAFAWCYSFFWTIMPVLGWSRFTQVAAMTVCSLDWDHHTPLS 
KSYIPVAFLTCLFLPLGVIIFSVVKTTMHLRRAAEVEDEVPNEVRVGRKT 
MRITLVMAGCWLVAWLPYACMALVIAAGGQVSPTVEVLTTKFAKTSYIVN 
TIIYFVMEKEFRKSLVLLLFCGRDPFDIQVDQPAYEKADVYVERLVTAEP 
MVEMEPVDLRPRQQEPAREPFGTPL 

 
 

   



Suppl. file 1 

op7 
 

op7 

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000005 + xfSc0029409
(5593502..>5607365) 

 
aa 

e1= 145 
e2= 193 
e3= 98 
e4= 87 
e5= 260 
e6=185# 
e7= Ns

Last exon 
could not be 
predicted 
due to non‐
sequenced 

regions in the 
assembly 

GPCR + 
(55‐315aa) 
OPSIN + 

(299‐315aa) 

 

>Bl_op7_968bp_partial 
ATGGCGACCACGCCAGGGTACCGGTTGGACGACCTCGCGCCGACGGACGGAGGCGAGCCCACCGCCGAGACGCACGACGACGCCTTC
GCCTCCAAGTTATCCAGGGAAGCCGACATCGTCATCGGCGTGTATCTCATACTCATAGGTACCGGGTCCGTGCTGGGAAACGGGCGG
GTGCTGTGGCTCTCCTACCGGAACTGGGCGAAGCTGCGCCCGGTGGAGCTGTTCGTGGTCAGCCTGGCGGTGACGGACGTCGGCATC
TCCCTCTTCGGCTACCCGTTCGCCGCCACCTCCAGCCTCCTGGGCCGCTGGTCATTCGGGTCCGCCGGCTGTACCTGGTACGGGTTC
ACCGGGTTTTTCTTCGGCACCGCGAGTATCGCCAACATGGCACTGATGAGCATCATGCGCTTCATGATTGTGTACAAGAAATATCCA
GGACCCTACCCAACCCGCCCACAGACCTACGTCATCATCGCCATCGCGTGGCTCTACGGGCTCTTCTGGGCATGCGCACCACTGGCA
GGCTGGAGTCGGTACCATGTGGAACCGTTCGGCCTGTCCTGCACCGTGGACTGGGGCGGATTCAGCCGGGGCGCCGCCGGGATGTCC
TTCATCCTCTGTCTGCTCGTCTTCTGCGTCGCGCTGCCCGTCACCGCCGTCGTGGCGTCATTCGCCGGCATCTTCGTCATCTACAGA
CATGCCAAGAAGGGCGTGGTCACCCATCTGCAGAACAACCCCACCATGAGCAAGAAAAGGAAGAAAATGGAGAGGGCACTCACACTG
ACGGCGCTGGCTGTGTGCGGCGGCTTCCTGCTCGCCTGGCTCCCCTACGCCGTGGTGGGGCTGTGGTCCGCCGTCGCTGGCGTGGAT
GCAGTACCACTCGCTCTCGCTAGTGCGGCGCCCCTGTTCGCCAAGAGCAGCAGTCTGTGGAACCCGATCATCTACCTGGGGACGAAC
AACCGCTTCAG 

 

>Bl_Op7_322aa_partial 
MATTPGYRLDDLAPTDGGEPTAETHDDAFASKLSREADIVIGVYLILIGT 
GSVLGNGRVLWLSYRNWAKLRPVELFVVSLAVTDVGISLFGYPFAATSSL 
LGRWSFGSAGCTWYGFTGFFFGTASIANMALMSIMRFMIVYKKYPGPYPT 
RPQTYVIIAIAWLYGLFWACAPLAGWSRYHVEPFGLSCTVDWGGFSRGAA 
GMSFILCLLVFCVALPVTAVVASFAGIFVIYRHAKKGVVTHLQNNPTMSK 
KRKKMERALTLTALAVCGGFLLAWLPYAVVGLWSAVAGVDAVPLALASAA 
PLFAKSSSLWNPIIYLGTNNRF 

 
 

 

 



Suppl. file 1 

op8 
 

op8

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000019
(1226015..1261607) 

 
366aa 
e1= 88 
e2= 208 
e3= 83 
e4= 165 
e5= 164 
e6= 393  

GPCR +
(36‐290aa) 
OPSIN + 

(274‐290aa) 

 
>Bl_op8_1101bp 
ATGAACAACACCACCGCCTACCACCCGCCGCGGCCCGTGCTGCCGGGCTGGGGCTTTGACGCGCTCGGCG 
TGTACGTTCTCTGTATCGGATTCTGCAATCTCGTCGGAAACATGTTCGTGCTCCTGGTGTCGTACTACCG 
CCGTAAGAAGATCAAGCCTCCTGAGGTTTTCACCGTTAACCTAGCGGTCTGCGACCTCATGTTGCTGATA 
TGTGCGTACCCCTGGATGGTCGCCTCAAGCTTCTCTCACGGCTGGCTGTTTGGGGAGGCTGGATGTATCT 
CATACGCCTTCTTCAGGTTCATGCTGGGCCTGGTGAACATCGCCAACATCACCGCCCTGGCCGTGGTGCG 
CTACCTCAAGGTATGCAGATCAAAGGAAGTGACAGACATGTCGTGGACCTCAGGGTGGGTGAGCCTGGCG 
GGAACCTGGATGTTCGGCGCCTTCTGGGCCCTGATGCCTGTGTGCGGCTGGAGCCGGTACACACGGGAAC 
CCTTCGACGTCGCCTGCACACTGGACTATAAAACTGCACGGGAGAGCCAGGAAGGTGCCGCCTTCATGAT 
GACTCTGTTCGCCTTCTGCTACTTCATTCCGGTCGCCATCATCTCCTTCTGCTATTCCTGCATCGTCCGC 
ACCGTGCGCTCCTCGCGGCGAGCCCTGAACTGCAGCACCATTCGGGACAGAAGCGGGGCAGAGAAGAAGC 
TAACCAAGATTGCAGTGATGGTGGGCGTGGGGTTCATCCTGGCCTGGACGCCGTACTCGCTAGTCTCGAT 
CTACGCCACCTTCCGCGACCTGGAGTCCATCCCGGTCATCCTCAGCATCCTGCCCAGCATGTTCGCCAAG 
TCCGCCAGCATCTACAACCCCATCATCTACTTCTTTATGAACGACTCGTTCCGCCGCGACGTCACGGCGC 
TCATCAAGCTCAGCATCCCCAAGGCAGGCACGACATCCTGCTCGCAGACAGCCTGGGAGAACACCCCGAC 
TGGACGCAACTGCCCGCAGCACATGGAGCTGTGCGAGACACATCTCTCCCCCGCCAAGACCACAACCACC 
GCACTGATAACCCATGTGGACGGCCGCGAAGCCCCTTCCACCTGGGTGTAA 

 

>Bl_Op8_366aa 
MNNTTAYHPPRPVLPGWGFDALGVYVLCIGFCNLVGNMFVLLVSYYRRKK 
IKPPEVFTVNLAVCDLMLLICAYPWMVASSFSHGWLFGEAGCISYAFFRF 
MLGLVNIANITALAVVRYLKVCRSKEVTDMSWTSGWVSLAGTWMFGAFWA 
LMPVCGWSRYTREPFDVACTLDYKTARESQEGAAFMMTLFAFCYFIPVAI 
ISFCYSCIVRTVRSSRRALNCSTIRDRSGAEKKLTKIAVMVGVGFILAWT 
PYSLVSIYATFRDLESIPVILSILPSMFAKSASIYNPIIYFFMNDSFRRD 
VTALIKLSIPKAGTTSCSQTAWENTPTGRNCPQHMELCETHLSPAKTTTT 
ALITHVDGREAPSTWV 

 
 
 
 



Suppl. file 1 

op9  
 

op9 

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000182
(210518..>220518) 

 
616aa 
e1= 97 
e2= 197 
e3= 100 
e4= 97 
e5= 150 
e6= 79 
e7= 171 
e8= 960

  GPCR +
(39‐292aa) 
OPSIN – 
K296 is at 

position 282 

 

>Bl_op9_1851bp 
ATGACCCCGGCCAACAACACCACAGAACCCAGCGAGTGGAGCCCGGCAGAGCTTGGCGTGTCCGCCACCA 
TCATGGGTGTATACCTCACCATAGTAGGTCTGGTGGCGACCGTCGGTAACGCTACCGTGGTGCTGCTGTT 
TATCCTGAAGTGGAGGCAGCTCTGTCGAAAGGCGCCCAACCTGCTTATCATCAACCTAGCAGCAGCCGAC 
CTCTGCATAACCATATTTGGATATCCCTTCTCTGCGTCCTCGGGTTACGCCCACAAATGGCTATTCTCTG 
ACGCCATCTGCACGATGTACGGGTTCAGTTGTTTCCTGCTGTCCATGGTGAGCATGCACACCCTGTGTCT 
CATCAGCGTGCACAGGTACATCACCATCTGCCGCCCTGAGCACGCCAGTCAGCTGACAATGAACAGGACG 
ATATTGGCCGTGGTCGGGGCCTGGCTGTATGCGCTCACCATGGCGATTCCACCACTGTTCAACATTACAA 
GGTATAAGCAAGAGCCGTTTGGTCTTTCCTGTACCATCGACTTCCACGTGACCTCTACGGCTGACCTGGT 
GTACCTGGGTGTCCTGATCGTGCTGGGCTACGTCATCAATGTCGCAGTCATGGGATACTGTTACTTCAAA 
ATCGTCAGGAAGTTCTCCAAACATCGGTTCAGGGATGTGCGTGACATCAGGACGAGTAACCAGCACAGCT 
TCGAACGGGGAGTGACCCTGCGGTGCATCCTGATGACGCTTCTCTACCTGATATCCTGGACGCCTTACAC 
GGCCCTGGCGATCTGGACCATGGTCGGGCCCCCGCCGCCGGTGGAAGTCGGTTTGGTGGCCGCCCTGACC 
GCCAAGACCCACTGTGCCTTCAACCCCATATTATACACGCTCATGAGCGAGGTGTACCGGAAGCTGGTGC 
TCCGCACCATGTGCCCCTGTTGCTTCAACCGGATCGGCGGCAACCTGGCCAGGGCACCGGCGGAGGACAG 
CAGACACTCCGGCAACCCAGACATCTTCACCGTGGCCTACAGCAGCCGCGAGCAGGCCGTGCATATCAGG 
AATCCCAGGCGGTTCTGTTTCGTCATGGAGACGGCGTCAGAAAATCTGGGCATTGACGACGAAGTCTTCA 
CGGGCCAGATTGTTCCGTGCAGTCAGCTCAAGACGGGGGGACCCAGCGTGGAGGGTTCGGGCGGCCCCGA 
AGTCACGCAGCGGCCGTCAGTATCGGGAAGTGAACGGTCTCTGTCACTCTTGCTGGACGTCTTACCCAAG 
CGACGTTCGAGTTCTGAGAGGGCAGCTTCGTCGTCCGTTCGTGGTTCTCACAATACGGTGTCGTCGTCGT 
CACTGAGGCAAACGACATGTCATCATGGGTCTTCACAACAACCGTCTGGGAGAAAGGATACTAGAACGAG 
ACAGTCCCACACGGACGGGAAAACTCGACCCACCGGAGGTCGCGTGAGTAAACGTTCATCTAGTCATTTC 
CAACAGGCGTTCGACGCAGTAGCCGAGGCATGGCGTGAAGCAGAGGCCATGGCCGGGGGCTATAATGTAG 
AGCGTCAACCACCAACAGACACAAAACCCACGAAGTGCGCCTCGGAATCGCTAGGGAGCAGGCCTTCCAA 
CAAGTGTAGTACAGATGCACATGATCTTGGGGGCTCGCACAGGTACATGGCTAGTATCAAGACATCTACA 
GGCACGAAAGGACGAGCGAAAGATCAGTCAGGCGTCAGATGGACCGAGGTTGATGATACAAAACTCTCAT 
CTGCTTCAAAAACATCGGATGGAAAGAAAACAAGTAAAACAGACAGGACAAAGAGAACCGTTTTTGGCAT 
GTCGAGAAAGCACGCGTATATTGTGGATTAG 

 

>Bl_Op9_616aa 
MTPANNTTEPSEWSPAELGVSATIMGVYLTIVGLVATVGNATVVLLFILK 
WRQLCRKAPNLLIINLAAADLCITIFGYPFSASSGYAHKWLFSDAICTMY 
GFSCFLLSMVSMHTLCLISVHRYITICRPEHASQLTMNRTILAVVGAWLY 
ALTMAIPPLFNITRYKQEPFGLSCTIDFHVTSTADLVYLGVLIVLGYVIN 
VAVMGYCYFKIVRKFSKHRFRDVRDIRTSNQHSFERGVTLRCILMTLLYL 
ISWTPYTALAIWTMVGPPPPVEVGLVAALTAKTHCAFNPILYTLMSEVYR 



Suppl. file 1 

KLVLRTMCPCCFNRIGGNLARAPAEDSRHSGNPDIFTVAYSSREQAVHIR 
NPRRFCFVMETASENLGIDDEVFTGQIVPCSQLKTGGPSVEGSGGPEVTQ 
RPSVSGSERSLSLLLDVLPKRRSSSERAASSSVRGSHNTVSSSSLRQTTC 
HHGSSQQPSGRKDTRTRQSHTDGKTRPTGGRVSKRSSSHFQQAFDAVAEA 
WREAEAMAGGYNVERQPPTDTKPTKCASESLGSRPSNKCSTDAHDLGGSH 
RYMASIKTSTGTKGRAKDQSGVRWTEVDDTKLSSASKTSDGKKTSKTDRT 
KRTVFGMSRKHAYIVD 

 
   



Suppl. file 1 

op10 
 

op10

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000358
(60865..71904) 

 
469aa 
e1= 145 
e2= 114 
e3= 180 
e4= 117 
e5= 236 
e6= 173 
e7= 145 
e8=300

  GPCR +
(55‐316aa) 
OPSIN – 
K296 is at 

position 306 

 

>Bl_op10_1410bp 
ATGTTCAACAGCAGCGATGGCAAGTCCAGTCCTAACGACGCACTGTTCCTGTGGCACTACGATGGCGAGT 
TCCTGGATAAGGCCCACATTCAACCGCTGACGCCGCAGGGATACCTAGCAACTGCCGTCTACCTGACCTT 
TATAGGTTGCATCGCTACACTGGGAAATGCCTCTGTCATTGCTGTTTACATCCGTCAGAAAAAGTTCCGC 
TCCAAACCTCACAACATTCTCATCCTCAACTTGGCGGCCAGCGATCTCGGTATCTCTATATTTGGCTATC 
CGTTCTGCACGGCGTCTGGGTACGCTGGGTACTGGTTGTTCGGGGACGCGGTGTGCCAGCTGTACGGCTT 
CATGTGTTATACATTGTCCATGAGCAGTCTAAACACCCTGGTCGTCATAGCCGGATTCAGATACATCTCA 
CTCTGCCACCCACAGTATGCCTACAGGTTGACACACCGTGTGACGGCGTACTCGCTGATCGGGCTGTGGT 
TCTACGGCCTGCTGTGGACCGTACCACCGTTGGTAGGGTGGAGCAGCTACACGTATGAGATATTCGGTAC 
GTCTTGTAGCATCAAGTGGATGGTGGAGAATACATCAGAGATGTTGTACGTGGTGGGAAGCTGTATCTTC 
TGTTACCTTCTCCACCTGCTCCTCTTGGCTTTCTTCTACTACAAGATCGCAAAGCGGATGCGTAAGCTAA 
ACCTGCGCGGTCAACACACCGTTCCGGCAGCCAGAGGTAGACGGGACTTCGTCACCAGTAGCCGGATGAA 
GTCGGAAAGCAGGGCCACTCTGATGTGCTTCCTGATGGTGATACTGTTCGTGGTGGCGTGGACTCCTTAC 
ACCGTCTCGTCCTTCTGGTCTATACTGGTGCAGAAGATCCCCCTGGCGGCCGCCACGTATCCGACAATGT 
TCGCCAAGTCGTCCTGCGTCTTCAACCCCATTATCTACGCCATCGCTCACAAGAAGTTCCGGTCGTTCCT 
GTTCCAGACGTGTTGCCCCTGGTTGTACAGAAGGGTGGGGCTGGGGGAAGACAACGCTTACATGGAGCAG 
CGTCGAAGGGACCGCCTGCGCAAACAGAAGGGGCAGATCTTCTGCGTACAATACACCAACGGGAATGTTT 
ACATTGGTTCCCATGGATCACGTGGCTGCTGGTCAGAAGACGGAAGCAATAACGGAGAAAACAGTGGTTC 
ATGCCGCTACCACAGGGCGAGGGCGTCCTTCTCCACACTGCGGGTAGACAACCTGACGAGACAGCCGCAG 
ACAGGCAACACACTGTCGAATCTTCACTCGAAAGGAAGGAAGTACATAGTACAAGCACAGGTAGAACCCG 
TGCCAAGGACGGACAACGACACGTCTAGCGGCGAGGACTCCGTTCATGACTTGTCATGTATTGACTTCGC 
AGTGATATAG 

 

>Bl_Op10_469aa 
MFNSSDGKSSPNDALFLWHYDGEFLDKAHIQPLTPQGYLATAVYLTFIGC 
IATLGNASVIAVYIRQKKFRSKPHNILILNLAASDLGISIFGYPFCTASG 
YAGYWLFGDAVCQLYGFMCYTLSMSSLNTLVVIAGFRYISLCHPQYAYRL 
THRVTAYSLIGLWFYGLLWTVPPLVGWSSYTYEIFGTSCSIKWMVENTSE 
MLYVVGSCIFCYLLHLLLLAFFYYKIAKRMRKLNLRGQHTVPAARGRRDF 
VTSSRMKSESRATLMCFLMVILFVVAWTPYTVSSFWSILVQKIPLAAATY 
PTMFAKSSCVFNPIIYAIAHKKFRSFLFQTCCPWLYRRVGLGEDNAYMEQ 
RRRDRLRKQKGQIFCVQYTNGNVYIGSHGSRGCWSEDGSNNGENSGSCRY 
HRARASFSTLRVDNLTRQPQTGNTLSNLHSKGRKYIVQAQVEPVPRTDND 
TSSGEDSVHDLSCIDFAVI 
 
   



Suppl. file 1 

op11 
 

op11

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000072
(1088219..1110938) 

 
400aa 
e1= 217 
e2= 294 
e3= 117 
e4= 212 
e5= 363

  GPCR + 
(79‐332aa) 
OPSIN + 

(316‐332aa) 

 
>Bl_op11_1203bp 
ATGGACAACTCTACATGTTGTTTGAACTCCACAGGCGGGCCGCCGTGGACACCGAGACCGACCGGCAGTCTCCATCTGGATGACTTC
GACTGGGTCCCGACCAGAAGCGACGATGATCCGCTTCGGGGTGAAACTGACTTTAACAGATACAACACCACCATGTACCAACTCGAC
CCAGACGTACACATGGCTATTGCTATATACCTCACCATTGTCGGCGTTGTAGCTGTGATCGGTAACGGCTTGGCGATCGGCGTGTTT
CTGAAAGAGAAGCAGTTCCGAGGGAAGGAACACAACATCCTGCTGCTGAACCTGGCCGTGTCTGACCTGGCCATCGCCGTGTTCGGC
TACTCCTTCACCGCCATCGCCAGCTACGCCCGGCAGTGGCTGTTCGGCCCGGTGTGGTGCGTACTGGACGGCTTCATCTGCTTCACC
TGCGCCATGAGCAGCATGAACACGCTGTGTGTCATCAGCGTGTACCGATACATCATCATCTGTAAACCGCAGTATGCCTGCAGATTG
ACCCAGAGCTTCACCGTGCATGTTATCGTGGGGATCTGGGCCTACGCCCTGGTCTGGACGGTCCCGCCGCTGTTCGGCTGGAGCTCG
TACACTATGCAGCCGTCTGGAACATCCTGTGCCATAGACTGGTATGTGGAGAATGTGTCTGATGCCCTGTACGTGTCCATGTGTCTG
CTGGGGTGCTATGTTCTACACGTCACCGTCATGGTGTTCTGCTACATCCGGGTCATTCGGCGGATGGATTCCATGCAATTCGCCGCC
CTGGCAAGCGAAGAGGCGCGACAAGTTGTGAAGAAGGACAAAAGGAAGAACATCATTATGTGTCTCTTCATGGTGGTGGCCTTCGTC
GCTGTGTGGACACCATACGCCGTCTCCTCGACCTGGGCCATATTCCAGCGGCACCTACCGGTCATGGCCCTCTACATTCCCACCATG
TGCGCCAAGTCGTCCTGCATGCTGAACCCCATCATCTACACTGCATTCAACCAACGATTCCGCAAAGCGGCGCTGCGCGTCGTGAAG
GGGGCCGCTGCCCACGTGCAGATCGTGCCAGTCGGCTGGGGCAGCCGAAATGACGCCGTCATGGCGAGGGCGAGCACCTCCCGTCAG
AACCGCTGTGAGGCGTACCTTCCCGAAGATATCAACATGGCAACGATTGTCTTCAGAGATAACTTGGTGTAA 

 

>Bl_Op11_400aa 
MDNSTCCLNSTGGPPWTPRPTGSLHLDDFDWVPTRSDDDPLRGETDFNRY 
NTTMYQLDPDVHMAIAIYLTIVGVVAVIGNGLAIGVFLKEKQFRGKEHNI 
LLLNLAVSDLAIAVFGYSFTAIASYARQWLFGPVWCVLDGFICFTCAMSS 
MNTLCVISVYRYIIICKPQYACRLTQSFTVHVIVGIWAYALVWTVPPLFG 
WSSYTMQPSGTSCAIDWYVENVSDALYVSMCLLGCYVLHVTVMVFCYIRV 
IRRMDSMQFAALASEEARQVVKKDKRKNIIMCLFMVVAFVAVWTPYAVSS 
TWAIFQRHLPVMALYIPTMCAKSSCMLNPIIYTAFNQRFRKAALRVVKGA 
AAHVQIVPVGWGSRNDAVMARASTSRQNRCEAYLPEDINMATIVFRDNLV 

 
 

 
   



Suppl. file 1 

op12a  
 

op12a

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000154
(194247..201469) 

 
386aa 
e1= 172 
e2= 153 
e3= 141  
e4= 117 
e5= 212 
e6= 366

GPCR + 
(64‐318aa) 
OPSIN + 

(302‐318aa) 

 
>Bl_op12a_1161bp 
ATGAGCGCCTCTCCCAGCGCCTGGCTGTCCAGCAGGGAGCTTTTCACGGACAGTCCGGAGAACTCCAGCG 
AGTGGCCATGGACGGACGGCCCGACCGACACGACTTTGCGCCATTACCAGTTTGTCACGTATGAAGGCTA 
CCTCGCAAGTGCAGTCTACCTTACCCTCACAGGGACGATAGGGTTCCTTGGGAACGTTATTGCCATCACG 
GTGTTCCTTACCCGAAAGGAGTTCCGTCAAAAAGAGCACAACAGTCTTGTTCTGAATCTGGCCATAGCTG 
ACTTCAGCATCTGCGTCTTCGCATATCCCTCGTCTACTATATCAGGGTACGCAGGCAGATGGCTGCTCGG 
AGACGTTGGCTGTACGATCTACGGATTCCTCTGCTTCACCTTTTCCATGGTCAGCATGGTCACCCTGTGT 
GCCGTCAGCGTCTATCGCTACATCGTCATCTGTAAACCACAGTTTGCCTATCTGCTGACCCATCGCAGGA 
CCATGTATGTGATCCCGGGGATCTGGCTGTACGCTCTGCTTTTCACGATCCCTCCGCTAGTCGGCGTCAA 
CCGCTACACCTTCGAACCAATACGAGTCTCCTGCTCTCTGGACTGGAAGGTGCAGTATCCCGGAGAGAAG 
GTGTACATCGCGGCGGTCATCATCTTCGTCTATGTCCTGAACGTCTCGACTATGTGTTTCTGCTACTTCA 
ACATCATCTACAAATCGGCTAACCTCAAGTTTGCGGCTCTGGCTAGTGAGAAAACTAGGAAGGCTGCAAA 
GAAAGACATCTGGAGGACCTCAATGATGTGTCTGACTATGGTGGTGTCCTTCCTGATCGCCTGGACCCCG 
TATGCCGTGTCCTGTACCTGGGACATCCTGTCTGATGAAGATCTGCCGATCCTGGCAACCATCCTGCCCA 
CCATGTTCGCCAAGGCGTCCTGCATGATGAACCCCATCATCTACGCCTGCTGTAGCAAGGCGTTTCGCCA 
GGCGGCGGCCACGTCCTTCCGCAGGCTCGGCTGTTGGAGCAGGCAGAACGCTCCGACACAAGTGGCGCCG 
AGTGACGCGGTGTTCACTGTTCAGGGTTCCCCTGCAGTTCGGGGTTCACCCACAGGTCAGGCCTTCGAGA 
TGAGGGTTCTTCCCTCTACTAGCGCTGTGACTTCAGTGTAA 

 

>Bl_Op12a_386aa 
MSASPSAWLSSRELFTDSPENSSEWPWTDGPTDTTLRHYQFVTYEGYLAS 
AVYLTLTGTIGFLGNVIAITVFLTRKEFRQKEHNSLVLNLAIADFSICVF 
AYPSSTISGYAGRWLLGDVGCTIYGFLCFTFSMVSMVTLCAVSVYRYIVI 
CKPQFAYLLTHRRTMYVIPGIWLYALLFTIPPLVGVNRYTFEPIRVSCSL 
DWKVQYPGEKVYIAAVIIFVYVLNVSTMCFCYFNIIYKSANLKFAALASE 
KTRKAAKKDIWRTSMMCLTMVVSFLIAWTPYAVSCTWDILSDEDLPILAT 
ILPTMFAKASCMMNPIIYACCSKAFRQAAATSFRRLGCWSRQNAPTQVAP 
SDAVFTVQGSPAVRGSPTGQAFEMRVLPSTSAVTSV 

 
 
 
 

   



Suppl. file 1 

op13a + op13b 
 

op13a

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000154
(175052..184700) 

 
386aa 
e1= 172 
e2= 153 
e3= 141 
e4= 117 
e5= 212 
e6= 366

  GPCR +
(64‐318aa) 
OPSIN + 

(302‐318aa) 

op13b
Sc0000040

(970123..981814) 
 

387aa 
e1= 175 
e2= 153 
e3= 141 
e4= 117 
e5= 212 
e6= 366

  GPCR +
(65‐319aa) 
OPSIN + 

(303‐319aa) 

 
>Bl_op13a_1161bp 
ATGAGCGCCTCTCCCAGCGCCTGGCTGTCCAGCGGGGAGCTTTTCACGGACAGTCCGGAGAACTCCAGCG 
AGTGGCCATGGACGGACGGCCCGACCCAAGAAACCTGTTCCGACGACGACCATTTTGGCTACGAATCCTA 
CCTTGCTATCGCGATCTATCTCACCCTTCTCGGGTTAATGGCTATTGGTGGGAATTCCATCGCCATCATA 
ACATTTGTGACAGAGAAAGAGTTCCGTAAAAAAGAGCACAACATTCTTCTTTTGAACATGGCCATTGCTG 
ACTTAGGCGTCAGCATCTTTGGATATCCCTCATCCACCGTGTCAGGGTACGCAGGCAGATGGCTGCTCGG 
AGACGTTGGCTGTACGATGTATGCATTCCTCTGCTTCACCTTCTCTCTGGTCAGCATGTTCACCCTGTGT 
GCCGTCAGCGTCTATCGCTACATCGTCATCTGTAAACCACAGTATGCCTATATGCTGAACCACCGCCGCA 
CCATGTATGTGACCCTCGGGACCTGGATGTACGCTCTGCTGTTCTCGATCCCCCCGCTAGTCGGTGTCAG 
CTTCTACACCTACGAACCGATCCGGATAATCTGCTCCTTAAACTGGAAACTGCAGTATCCAGGAGAGATG 
GCCTACACCGCTGTAACCATCACGTTCTGCTACGTCGCTAATGTCTGGATCATGGGGTACTGTTACTTCA 
ACATCTTCTCCAAGTCGACGAACCTCAAGTTTGGAGCTCTGGCCAGTGAGAAGGCCAAGAAGGCTGTAAA 
GAGAGACATCCTAAAGGCCGCGATGATGTGTCTGACTATGGTGGTGTCCTTCCTGATCGCCTGGACCCCG 
TATGCCGTGTCCTCTACCTGGAACGTCCTGGTTTATGGAGATCTCCCCGTCCTGGCCACCATCCTGCCCA 
GCTTGTTCTCCAAGCTGTCCTGCATGATGAACCCCATCATCTACACCTGCTGTAACAGCAAGTTCCGACA 
AGCGGTGTCAAAGTCCCTCCGCAGGCTCGGCTGCTTGCACAAGCAGGTAAATCCCTTGGATACGGCACAA 
ATGGTGCGCCGTAAAAGGCGTTCTGATGTAGAGCCTGCTGCTGGGGGCATGGCCATGAACGCCGTTCCAC 
CCAGTATGGCCACGGGCGACAGGCAATCGAGTTCTTGTTAG 

 

>Bl_Op13a_386aa 
MSASPSAWLSSGELFTDSPENSSEWPWTDGPTQETCSDDDHFGYESYLAI 
AIYLTLLGLMAIGGNSIAIITFVTEKEFRKKEHNILLLNMAIADLGVSIF 
GYPSSTVSGYAGRWLLGDVGCTMYAFLCFTFSLVSMFTLCAVSVYRYIVI 
CKPQYAYMLNHRRTMYVTLGTWMYALLFSIPPLVGVSFYTYEPIRIICSL 
NWKLQYPGEMAYTAVTITFCYVANVWIMGYCYFNIFSKSTNLKFGALASE 
KAKKAVKRDILKAAMMCLTMVVSFLIAWTPYAVSSTWNVLVYGDLPVLAT 
ILPSLFSKLSCMMNPIIYTCCNSKFRQAVSKSLRRLGCLHKQVNPLDTAQ 
MVRRKRRSDVEPAAGGMAMNAVPPSMATGDRQSSSC 



Suppl. file 1 

 
 
>Bl_op13b_1164bp 
ATGAGCGCCTCTCCCAGCGCCTGGCTGTCCAGCGGGGAGCTTGTCACGGACAGTCCGGAGAACACCAGCG 
AGTGGCCATGGACGGACGGCCCGACCCAAGAAACCTGTGCCGACGACGACGACCATTTTGGCTACGAATC 
CTACCTTGCTGTCGCGATCTATCTCACCCTTCTCGGGTTAATGGCCATTGGTGGGAATTCCATCGCCATC 
ATAACATTTGTGAGAAAGAAAGAGTTCCGTAACAAAGAGCACAACAGTCTTCTTTTGAACATGGCCATTG 
CTGACTTAGGCGTCAGCATCTTTGCATATCCCTCAACCACCGTGTCAGGGTACGCAGGCAAATGGATGCT 
CGGAGACGTTGGCTGTACGATCTTTGGATTCCTCTGCTTTACCTTCTCTCTGGTCACCGAGGGCACCCTG 
TGTGCCATCAGCGTCTATCGCTACATCGTCATCTGTAAACCACAGCATGCCTATCTGCTGACCCACCGCC 
GGACCATGTATGTGATCCTTGGGACCTGGGTGTACGCTCTGCTGTTCACGATCCCTCCGCTAGTCGGCGT 
CAGCTACTACACCTACGAACCGATCCGGTTAATCTGCTCCTTAAACTGGAAACTGCAGTATCCAGGAGAG 
ATAGCCTACACCGCTCTAACCATCGTGTTCTGCTACATCGCTAATGTCTGGATCATGGGGTACTGTTACT 
TCAAGATCTTCTCCAAGTCGACGAACCTCAAGTTTGGAGCTCTGGCCAGTGAGAAGGCCAAGAAGGCTGT 
AAAAAGCGACATCCTAAAGGCCGCGAGGATGTGTCTGGCTATGGTGGTGTCCTACCTGTTCGTCTGGACC 
CCGTATGCCGTGTCCTCTACCTGGAACGTCTTTGTTGATGGAGATCTCCCCGTCCTGGCCACCGTCCTGC 
CCAGCTTGTTCGCCAAGACGTCCTGCATGCTGAACCCAATCATCTACACCTGCTGTAACAGCAAATTCCG 
ACAGGCGGTGTCAAAGTCCCTCCGCAGGCGCGGCTGCTTGAACAAGCAGGTCAATCCCTTGGATACGGCA 
CAAATGGTGCGCCGTAAAAGGCGTTCTGATGTAGAGCTTGCTGCTGAGGGCATGGCCATGAAAGCCGTTC 
CACCAAGTATGGCCACGGGCGACGGGCAATCGAGTTCTTGTTAG 

 

>Bl_Op13b_387aa 
MSASPSAWLSSGELVTDSPENTSEWPWTDGPTQETCADDDDHFGYESYLA 
VAIYLTLLGLMAIGGNSIAIITFVRKKEFRNKEHNSLLLNMAIADLGVSI 
FAYPSTTVSGYAGKWMLGDVGCTIFGFLCFTFSLVTEGTLCAISVYRYIV 
ICKPQHAYLLTHRRTMYVILGTWVYALLFTIPPLVGVSYYTYEPIRLICS 
LNWKLQYPGEIAYTALTIVFCYIANVWIMGYCYFKIFSKSTNLKFGALAS 
EKAKKAVKSDILKAARMCLAMVVSYLFVWTPYAVSSTWNVFVDGDLPVLA 
TVLPSLFAKTSCMLNPIIYTCCNSKFRQAVSKSLRRRGCLNKQVNPLDTA 
QMVRRKRRSDVELAAEGMAMKAVPPSMATGDGQSSSC 

 
 
 
 
 

   



Suppl. file 1 

op14  
 

op14

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000015
(325502..342752) 

 
366aa 
e1= 136 
e2= 158 
e3= 133 
e4= 117 
e5= 119 
e6= 105 
e7= 266 
e8= 67

  GPCR + 
(52‐310aa) 
OPSIN + 

(294‐310aa) 

 

>Bl_op14_1101bp 
ATGGATGTCCCGACAGAGATGCCGTACGGAGTGGAGGATGATGCGGACGAGGGCGGGTGGCAATGGGCGC 
AAACGGACAAGAACGGCTTCCACAAATACGACCACCTCATCGTGGGACTCTATCTGTTTGTCATCGGGAT 
CATCGGAACCGTTGAAAACGGCGTCACCCTGGCAACCTTCACGAAGTTCCGCTCGCTGAGGTCGCCCACC 
ACCATGCTGCTCGTGCACCTGGCCATCGCAGACCTCGGCATCTGCATCTTCGGCTACCCGTTCTCCGGGG 
CCTCCAGTCTCAGGTCCCACTGGCTGTTTGGCGGCGTGGGTTGCCAGTGGTACGGCTTCAACGGGATGTT 
TTTCGGCATGGCTAACATCGGGCTGCTGACATGCGTGGCTGTGGACCGCTACCTCGTCATCTGTCGACAA 
GATCTCGCGGACAAAGTAAACTACAACACGTACGGAGTGATGGCTGCACTGGGCTGGCTGTTCGCGGCCT 
TCTGGGCAGCACTGCCGCTCGTGGGCTGGGGAGAGTACGCCCTAGAGCCCTCAGGAACTGCCTGTACCAT 
CAACTGGCGGAAGAACGACAGCCTGTTCACCTCCTACGTCACCACCTGCTTCACCCTCGGCTTCGCCCTC 
CCCCTGGCCGTCATGATGTTCTGTTACTTGCAGGCCAGCTGGTTCGTGAGTAAGGTTCTGAAGGGAGACA 
TCTCCGGGGACCTGACCTTCCCTGTCGCTTCTAACGTCGACTGGGAGTATCAGAACCATTTCTCAAAGAT 
GTGCCTGGCCATGGTGGCAGCATTTGTGGTTGCCTGGACGCCGTACTCCGTCCTGTTCCTGTTCGCCGCC 
TTCGGGGACCCCGCGGACATCCCCGGCTGGATCACCCTGCTGCCCCCGCTGATCGCCAAGTCCTCGGCCC 
TCTACAACCCCATCATCTACATCATCGCCAACCGCCGGTTCCGCAGCGCCATCTGCTCCATGCTGAAGGG 
CCAGGATCCGGACGAGGAGGATCCCAACATGGCCATGAGCCATGAAGAACACAGGGTAACCACGATTGAA 
GACACCGACAAGGAGACGGTTGCTATGCACATGTTAAACACCATTACCTAA 

 

>Bl_Op14_366aa 
MDVPTEMPYGVEDDADEGGWQWAQTDKNGFHKYDHLIVGLYLFVIGIIGT 
VENGVTLATFTKFRSLRSPTTMLLVHLAIADLGICIFGYPFSGASSLRSH 
WLFGGVGCQWYGFNGMFFGMANIGLLTCVAVDRYLVICRQDLADKVNYNT 
YGVMAALGWLFAAFWAALPLVGWGEYALEPSGTACTINWRKNDSLFTSYV 
TTCFTLGFALPLAVMMFCYLQASWFVSKVLKGDISGDLTFPVASNVDWEY 
QNHFSKMCLAMVAAFVVAWTPYSVLFLFAAFGDPADIPGWITLLPPLIAK 
SSALYNPIIYIIANRRFRSAICSMLKGQDPDEEDPNMAMSHEEHRVTTIE 
DTDKETVAMHMLNTIT 

 
 
 
 



Suppl. file 1 

op15  
 

op15 

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000013
(1161015..1170390) 

 
662aa 
e1= 185 
e2= 134 
e3= 134 
e4= 94 
e5= 200 
e6= 202 
e7= 158 
e8= 90 
e9= 201 
e10= 219 
e11= 372

  GPCR +
(52‐318) 
OPSIN + 
(302‐318) 

 

>Bl_op15_1989bp 
ATGGAGGTAACGCCGACGCCGGGATGTACCGGAAACGCCAGCGTGTGCAACGGGACGGACTCCGGCGGCG 
GCGGCGTGGTGTGGGACATCCCGCCGCTAGCTCACTACATCGTCGGTACGGCTGTGTTCTGCGTCGGCTG 
TTGCGGGATGTTCGGCAATGCTGTGGTGGTGTACTCATTCATCAAAGCTAAAGGCTTACGGACTCCTGCT 
AACTTCTTCATCGTCAACCTTGCACTCAGCGACTTACTCATGAACCTCACAAACATGCCCCTCTTTGCCG 
TTAATTCGGCTTTCCAACGATGGCTTCTCAGTGATTTTGCTTGCGAATTGTACGGCTTCGCCGGAGGACT 
GTTCGGGTGTCTCTCTATCAACACCCTGATGGCAATCTCCATGGACCGGTATCTCGTCATCACCAAGCCA 
TTTCTGGTTATGCGGATTGTCACCAAGCAACGGGTGATGTTTGCCATTCTCCTGCTGTGGGTGTGGTCCC 
TAGTGTGGTCTCTGCCTCCTCTGTTCGGATGGGGCGCTTATGTATCCGAAGGATTCGGAACAAGCTGCTC 
TTTCGACTACATGACGCCGAAGCTGAGTTTCCACATCTTCACGTACTTCATCTTCTTCACCATGTACTTC 
ATCCCCTTGGGTGTCATCATCTACTGCTATTACAACATCTTCGCCACCGTCAAGTCAGGAGACAAGCAGT 
TCGGCAAGGCCGTCAAGGAGATGGCACACGAAGATGTGAAGAATAAGGCCCAACAAGAGCGCCAGCGTAA 
AAATGAGATCAAGACCGCAAAGATTTCCTTCATCGTCATCACCCTGTTCATCTCGGCATGGACCCCATAC 
GCCGTGGTCGCCGCGCTAGGGACGCTGGGATACCAACACTTGGTGACGCCATATTTGCAGTCCATTCCTG 
CCGTGTTTGCTAAGTCGTCTGCCGTGTACAACCCTATTGTGTATGCCATCACCCATCCGAAGTTCCGCGC 
GGCGGTCAAGAAGCATATCCCGTGCCTGTCAGGCTGCCTGCCTGCCGATGAGGAGGAAACCAAGACCAAG 
ACCCGCGGAGCCACCACATCAGCCTCTATGAGCATGACCCAAACCACCGCTCCCGCTCATGATCCGCAGG 
CAAGCGTGGACTCCACATCTAGCGTGTCAGTCGACGACAGCAGCGGCGTTTCCCGACAGGACACAATGAT 
GGTTAAGGTGGAAGTGGACAAGCGCATGGAGAAGGCTGGCGGAGGTGCGTCCGATAGCGCTCCGAATGAG 
GGAGCCAGCGTGCCCACTGTTTCTGCTCAGATCGAAGTGCGGCCCTCTGGAAGCGTGACTACTAAAGCGG 
AGGTGATTCCTTCACCACGGACTGCAGCAGCGGCAACTGGCTCGGCGTCGGCAAGCCCTGTTCCTAAGGT 
TATGGAACTAAGATCCTCTGCCAATTTGGAGAGTGCTGCTATTCCAGGAAAGATACCGACCCCCCTCCCA 
AGCCAGCCAATAGCAGCGCCGATTGAACGTCACATGGCCGCCATGGCTGATGAGCCTCCTCCTAAGCCCA 
GAGGAGTGGCCACTACAGTCAACGTGCGACGCACGGAGAGCGGCTACGACCGCACTCAGGACAGTCTACG 
GAAAAAGGCGGTTGGTGATATGCAGAGCAGCTTTAATCGAAGTCGCTCTTTCAACTCGACGAAGGACCAC 
TTCGCTTCCGAACGACAGACACCGCTAAACCAGCCTAAGGAGATATACACCACCGACATGGCAAAGAAGA 
CCCGGCAGTCCCCCAACAAACAAGAGTACGACAACCCCGCTTTTGATGCAGGTATCACTGAGATTGACAC 
CGACTCAGAGAACGAAACTGAGGGGTCGTATGACATGCTCTCTGTTCGTTTTCAGGCCATGGCAGAAGAG 
CCCCCTGTTGAGACATACAGGAAAGCCAGCGACGTGGCTATCAATCTTGGCAAAGCGTCTCTGATGCTAA 
CCGAGGCACACGATGAGACGGTTTTGTGA 

 

 



Suppl. file 1 

>Bl_Op15_662aa 
MEVTPTPGCTGNASVCNGTDSGGGGVVWDIPPLAHYIVGTAVFCVGCCGM 
FGNAVVVYSFIKAKGLRTPANFFIVNLALSDLLMNLTNMPLFAVNSAFQR 
WLLSDFACELYGFAGGLFGCLSINTLMAISMDRYLVITKPFLVMRIVTKQ 
RVMFAILLLWVWSLVWSLPPLFGWGAYVSEGFGTSCSFDYMTPKLSFHIF 
TYFIFFTMYFIPLGVIIYCYYNIFATVKSGDKQFGKAVKEMAHEDVKNKA 
QQERQRKNEIKTAKISFIVITLFISAWTPYAVVAALGTLGYQHLVTPYLQ 
SIPAVFAKSSAVYNPIVYAITHPKFRAAVKKHIPCLSGCLPADEEETKTK 
TRGATTSASMSMTQTTAPAHDPQASVDSTSSVSVDDSSGVSRQDTMMVKV 
EVDKRMEKAGGGASDSAPNEGASVPTVSAQIEVRPSGSVTTKAEVIPSPR 
TAAAATGSASASPVPKVMELRSSANLESAAIPGKIPTPLPSQPIAAPIER 
HMAAMADEPPPKPRGVATTVNVRRTESGYDRTQDSLRKKAVGDMQSSFNR 
SRSFNSTKDHFASERQTPLNQPKEIYTTDMAKKTRQSPNKQEYDNPAFDA 
GITEIDTDSENETEGSYDMLSVRFQAMAEEPPVETYRKASDVAINLGKAS 
LMLTEAHDETVL 

 
 
 

   



Suppl. file 1 

op16 
 

op16 

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000242
(291516..293213) 

 
295aa 
e1= 185 
e2= 134 
e3= 746

  GPCR +
(52‐298aa) 
OPSIN – 
K296 is at 

position 288 

 

>Bl_op16_1065bp 
ATGGATGTAAGAAATATTTCCAGACGTTCATTTTTCGAAGACAACCGAGAAGTAAATTCTTCAGCGGCGGGAATCAGTGTCGACGGT
CCGTCCCGCACTGCTCAGATCGTGTTCGGGGTGGTGATTCTCCTGGCTGGGTTGACCGGGGTTCTGGGGAACGGTCTGGCTCTACAT
GCTTTATATGCGTGTAGGGCCTTGCGAAATCCAAAACACTATCTGGTGGTGAATCTGTGCATCGCAGGCGGCCTGCTGTGTGTGGTG
TACTGTCCCGTCACAGTCTGGGCAAGCTTCGCACACACATGGCCGTTTGGACAACTTGGTTGCGACATGTTCGGCTTCAGCGTCAGT
GTGATGGTCATAGTGTTGATGGCGACACAACTCGCCATAGCCGTCCAGCGATTCGCCGTAGCCATCAAGCCGCTAACCGCTGCCGTG
TCCATCACACGCGGGAGGATGCTTCTGTCTGCCGCCTTCACATGGCTCTACTCCGCCCTCCTCATGCTGCCTCCTCTCTTAGGGTGG
AACAGATTCATCATAGACCAAAGTGGCGTCAGTGTAATGTTTGATTACCTGGCCCTTGATGGCCTCTCCCGAGCATACGTCATTGTC
TTGGTGGTTTTTGCCTTTGCAGTACCGTTAATCGGCATAGTCTGTTGTTATATGTACATTTTTTTCGCTGTAAGAAGATCTAGGCAG
GACGCGAACGTGACTTGTAAAAGGGAGGCGAAGACTGCCCTTGTCGCACTGCGCTACTCAGCCTTGTTCTGTGCCAGTTGGACGCCA
TTCGCCGCTGTGGTCCTTCTAACTCAGTGTAAAGTAACTGTTTCTATAAATTTTGGCATGGTAGCTTCAGCCATATCGAAGTGTTCG
TCAACCATTCATCCAATGATGTTTGCGTTGTCGCTACCTGTGGTCCGACGGTATCACAAGGTAGCCTGGAGTCCAGCCTTATTAGCT
TCCGTCCGCTTCCCAAGCTCCGCTCCTCGCCAGCGGAGCTTGGGTAGCGGACGGAAGCTAATAAGGCTGGACTCCAGGCTATCACAT
GGCGGAAAGACTGGGAACTAG 

 

>Bl_Op16_354aa 
MDVRNISRRSFFEDNREVNSSAAGISVDGPSRTAQIVFGVVILLAGLTGV 
LGNGLALHALYACRALRNPKHYLVVNLCIAGGLLCVVYCPVTVWASFAHT 
WPFGQLGCDMFGFSVSVMVIVLMATQLAIAVQRFAVAIKPLTAAVSITRG 
RMLLSAAFTWLYSALLMLPPLLGWNRFIIDQSGVSVMFDYLALDGLSRAY 
VIVLVVFAFAVPLIGIVCCYMYIFFAVRRSRQDANVTCKREAKTALVALR 
YSALFCASWTPFAAVVLLTQCKVTVSINFGMVASAISKCSSTIHPMMFAL 
SLPVVRRYHKVAWSPALLASVRFPSSAPRQRSLGSGRKLIRLDSRLSHGG 
KTGN 

 
 

   



Suppl. file 1 

op17a + op17b 
 

op17a

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000011
(2130885..2133960) 

 
335aa 
e1= 191 
e2= 134 
e3= 683

  GPCR + 
(54‐305aa) 
OPSIN – 
K296 is at 

position 295 

op17b 
Sc0000011

(2127552..2128936)  
 

e1= 185 
e2= 134 
e3= 682

 

 

>Bl_op17a_1008bp 
ATGGACGTGAGAAATAACTTTCGTTCCAACCGCTTGCTCCTCGGAGACAACCACCGAGAGGACAATGTTT 
CCTCCGCGGGGCTTGTCGACGAGCCGTCCGCCTGTGCTCAGACCGTGTTCGGGGTGGTTATTCTCCTGGC 
AGGGTTGACGGGGATCCTCGGTAGCGGTCTGGCTCTTCAAGCTTTATATAGATGTAAAACCTTGCGGAAT 
CCGAAGCACTACCTAACGGTAAACCTGTGCCTGACAGACGGCCTGCTGTGCGTGGTGTACTGCCCCGTCA 
CAGTCTGGGCATGCTTCGCTCACACATGGACGTTTGGAGAAATCGGTCGCAACATGTTTGGCTTCAGTGT 
CAGTGTGATGACCCTAGTGCTGATGACCACTCAACTCGCCATAGCCGTGCAGCGACTTACTGTCGCCTTC 
GACCCGCTCACCGCTGTCTCAACCATCACACACGGGAAGATGCTGATGACTGCCGCCTTCACATGGCTCT 
ACTCCATCCTCCTCATGCTGCCTCCTCTCTTAGGGTGGAACAGGTTCGTCATAGATGAAACTGGCGTTAG 
TGTCATGTTTGACTACCTAGCTGATGATGACCTCTCCAGAGCATACGTCATTGCCATGTTGATTATCGCC 
TTCGTGCTACCGTTAATTGGTGTAGTCTGTTGTTACTGCTACATTTTTGTCGCCGTAAGAAGGTCCAGGC 
AGAATGCGAAAGTGCCGGCATCAGAGTTGACTTGTAAAAGGGACACAAAGACTGCGATTGTCGCACTGGG 
CCTCTCAGCCTTGTTCTGTGTAAGCTGGACGCCATATGCCATGGTGATCCTCCTAAGTCTGTGTAACATA 
GCGGTTCCTGTCACGCATGTCATGGTAGCTGCAGCCATAGCGAAGTGTTCTTCCACTATAGACCCAATGA 
TGTTTGCGTTGTCACTACCTGCGGTCCGACAGTTTTACAAAGAAAGACTGGGAAAATATTTCTGTGACAA 
ATCTGTGAAACTCGGGACTTCAGTGTAG 

 

>Bl_Op17a_335aa 
MDVRNNFRSNRLLLGDNHREDNVSSAGLVDEPSACAQTVFGVVILLAGLT 
GILGSGLALQALYRCKTLRNPKHYLTVNLCLTDGLLCVVYCPVTVWACFA 
HTWTFGEIGRNMFGFSVSVMTLVLMTTQLAIAVQRLTVAFDPLTAVSTIT 
HGKMLMTAAFTWLYSILLMLPPLLGWNRFVIDETGVSVMFDYLADDDLSR 
AYVIAMLIIAFVLPLIGVVCCYCYIFVAVRRSRQNAKVPASELTCKRDTK 
TAIVALGLSALFCVSWTPYAMVILLSLCNIAVPVTHVMVAAAIAKCSSTI 
DPMMFALSLPAVRQFYKERLGKYFCDKSVKLGTSV 
 
 
>Bl_op17b_981bp 
ATGGACGTCAGAAACATTTCCAACCGCTTATTTCTCGGAGACAAACACCGATAGGGCAATGTTTCCTCG 
TCGGGGCTTGTCGACGCGCCGTCCGCCACTGCTCAGACGGTGTTCGGGGTGGTCATTCTCCTGGCTGGG 
TTGACCGGGACCCTCGGAAACGGACTAGCTCTTCAAGCTTTATATGCGTGTAAAGCTTTGCGGAATCCT 
GCGCACTACCTCACGGTGAACCTGTGCCTGACAAATGGCCTGCTGTGCGTGGTGTACTGCCCCGTCACA 
GTCTGGGCAAGCTTCGCGCACACATGGACGTTTGGAGAATTCGGTCGCGACCTAGTCGGCTTCAGTGTC 
AGTGTGATGACCATAGTGCTGATGATCACCCAACTCGCCATAGCCGTGCAGCGACTCATCGTGGCCTTC 



Suppl. file 1 

AACCCGCTCGCCGCTGCAACAACCATCACACACGGGAAGATGCTGGTGTCTGTGGCTGCCACTTGGCTC 
TACTCCACCCTGCTCATGCTGCCTCCTCTCGTAGGGTGGAACAGGTTCATAGTAGACCGTACCGGCGTT 
AGTGTCATGTTTGACTACCTAGCTGTTGACGACCTCTCCAGATCGTACGTCATTGCTTTGTTGATGTGC 
GCCTTTGCGTTACCGTTGATTAGTATAGTCTGTTGTTACTGCTACATTTTCGTGGCCGTTAGATGGTCT 
AGACAGCATGCGAAAGTGCCGGCATCGGAGTTGACTTGTAAGAGAGATACAAAGACTGCGATTGTCGCA 
CTAGGTCTTTCAGCCTTGTTCTGTGTAAGCTGGGCGCCATATGCTATGGTGGTCCTCCTGAGTCTGTGC 
AACATCACGGTTCCTGTGACGTATGTCATGGTAGCTGCAGCCATTGCGAAGTGTGCGTCCAGTATCGAT 
CCAATGATGTTTGCGTTGTCGCTACCTGTGGTCCGGAAGTATTACAAGGAAAGACTAGGAAATATCTCT 
GTGGCAAATCTGTGA 
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op18 
 

op18

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000212
(401872..406543) 

 
349aa 
e1= 215 
e2= 128 
e3= 707

  GPCR +
(47‐311aa) 
OPSIN – 
K296 is at 

position 301 

 

>Bl_op18_1050bp 
ATGGACTCCTTTTATGATAATTCAAGCGACAACTCTCCCGTCCTCTGTAAGTTAACGTCGACCGGAAATG 
AGAGCTTGTCGGACACAGAAAACCTGACAGACTGTGTTCACGCAGAACGCTTCCACATCGGTCAGACTGT 
GAACGCGACTCTTATCCTGTTGTTTGGAGCGACTGGAACGGTGGGGAACACTTTGGCTGTCTACGCTTTC 
TTCAGGGCTCTAAGAAAGCCTAAGAACTACCTGGTGGCAAATCTGTGCTTGGGTCAACTGCTCATGTGTC 
TAGCATACAGTCCAGTGACTGCAGTATCTAACTATCTACACAGATGGGTTGGTGGCTATATAGGGTGCCA 
GGTGGCAGGCTTTCTGACCGGCATGTCGTGCATGGTGTCCATCCTGTCAATCACTGCTATCGCTAGGCAA 
CGGCTGGGCGTGGTCAGAGCTCCACTACACAGCCTAACAGCATTCACACACTCAGCAGAGTTGACACAAT 
TAGCCTTGATTTGGTTTATATCTATAGTTTCCATGCTACCTCCTTTATTTGGGTGGAACCGGTTCGTCAT 
AGACTCTATCCAGTTCAGCGTTACAATGGATTACTTGTCAACTGACATATCTTCAAAAGCGTATATAGTA 
ACTCTTCTGGTCTGTGGGTTCTTTTTTCCCTTGGTAGATATTTGCTACTGCTATAGTTCTATATTCTATA 
AAGTCGTTAAGCTAGGACGTAGCAAAGTTATCAGAAAAAGTGCAAAAAACGGCGTAAACGAAATCAGCAT 
AGCACTGGCAGGACTTTTGATCACATCGCTGTTTTGTATCTGCTGGTTACCGTATATGGTTGTGGTGATT 
CTGGGCATAGCAGAAGTGTATATACCACCGGAACTAGCTTTGGCTGCCTCTCCGCTTGCTAAACTGTCCA 
CGACTGTCAACTCCATTTTGTTTGCGCTTTCGCTGCCTGCTTTTCGAAGGTATTTCTTTGGAAGTAAGAA 
AGTGTATAGGGGGAGTGCAATAGCTATGAAAACATATAACAAGTCAGTCAAACATATGGGATATGTTTGA 

 

>Bl_Op18_349aa 
MDSFYDNSSDNSPVLCKLTSTGNESLSDTENLTDCVHAERFHIGQTVNAT 
LILLFGATGTVGNTLAVYAFFRALRKPKNYLVANLCLGQLLMCLAYSPVT 
AVSNYLHRWVGGYIGCQVAGFLTGMSCMVSILSITAIARQRLGVVRAPLH 
SLTAFTHSAELTQLALIWFISIVSMLPPLFGWNRFVIDSIQFSVTMDYLS 
TDISSKAYIVTLLVCGFFFPLVDICYCYSSIFYKVVKLGRSKVIRKSAKN 
GVNEISIALAGLLITSLFCICWLPYMVVVILGIAEVYIPPELALAASPLA 
KLSTTVNSILFALSLPAFRRYFFGSKKVYRGSAIAMKTYNKSVKHMGYV 
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op19  
 

op19

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000069
(1249266..1254369) 

 
402 aa 
e1= 164 
e2= 114 
e3= 931

GPCR + 
(45‐297aa) 
OPSIN – 
K296 is at 

position 287 

 

>Bl_op19_1209bp 
ATGAGCCACAACCTCACCAACGTGTCTCTGCCGGCGAACCGGACGGACCAGCCCGAGCTGAGCCCGACCG 
ACGTCACCATGCAGCTCATCTTCGGCTCGATGATGCTCGTCTTCGGGCTAATCGGAGTCATCGGGAACGT 
CGTCGCCTTGTACGCGTTCTGCAGAAATCACAGTGTACGGAGACCGAAGAACTACCTGATAGCTAACCTG 
TGTCTGACGGACCTGGCCGTGTGCCTGGTGTACTGTCCTATCATCGTCACCAGGAGTCTCAGCCACGGAT 
TTCCGTCTGAAGAAAGCTGCATAGTGGAGGGTTTCGTGGTGGGAGTCGGCAGTGTCGCCAGTATCATCAG 
TCTGGTGGCCATTGCTGTTGAGCGCTACCTCACCATCACCAAGCCCATGAAGTCCCTGACGATCTTGACC 
CCACGGACACTTCTTGGCGCCGTCTCCGCAGTGTGGGCCTACTCGCTACTCCTTGCAGGTCCACCGCTTG 
TCGGCTGGGGGCGCTACGTAAGGGAGAAGACTGACATCAGCTGCACGTTCGACTACCTGTCCACGGACGA 
CGCTACTAGAGCACATGTCATCATGCTTGTGATTGGTGCGTTTGGATTCCCCCTCCTTATCATGACCTAT 
TGCTACATCCGTGTCTTTACCACCGTCAGAAAGCGTGCAAAGGAAAGAAATATCATGTCCCCACTAAAAA 
AGTCGGAGTCGAGGTCTGAAGTCAAATCAGCCGTGACAGGGTGCATCATAACTACGTCATTTTGCCTGTG 
TTTTTGTCCCTACGCTGTCGTGGCCAGCTTGGGCCTCAGCGGTTTCCCTGCTCCAAGCCACGCCATATTC 
GCAGCCGCTTTGTTGGCTAAGGTGACTGTACTCATCAACCCAGTCGTTTACGTGTTCTCCATACCAAGTT 
TCCGGAAGGCTCTTTTCGCAAACGCACAGACGAAGAAACAGACCGCATATACAGGGGACGGTTTGATAGT 
GCCTTCGCCATTAGTGCGGGAACGCTGTACAAAGTCGGCAGAAATATGTCGATGTTCCGATATGGACAAT 
GATATACAATCACCCATCGCTTATTCCGCGTCACGAGAGACCTGTTTGGTCAGTCTTGCTGCCACCGAGC 
GGCTAGCGGAAAGAACCAACTCTATCTTAAGCCTCGGGAAGGAATTTGGACTTCAAGATACAGCGTCACA 
TCAAGAAACCTGGGTATGA 

 

>Bl_Op19_402aa 
MSHNLTNVSLPANRTDQPELSPTDVTMQLIFGSMMLVFGLIGVIGNVVAL 
YAFCRNHSVRRPKNYLIANLCLTDLAVCLVYCPIIVTRSLSHGFPSEESC 
IVEGFVVGVGSVASIISLVAIAVERYLTITKPMKSLTILTPRTLLGAVSA 
VWAYSLLLAGPPLVGWGRYVREKTDISCTFDYLSTDDATRAHVIMLVIGA 
FGFPLLIMTYCYIRVFTTVRKRAKERNIMSPLKKSESRSEVKSAVTGCII 
TTSFCLCFCPYAVVASLGLSGFPAPSHAIFAAALLAKVTVLINPVVYVFS 
IPSFRKALFANAQTKKQTAYTGDGLIVPSPLVRERCTKSAEICRCSDMDN 
DIQSPIAYSASRETCLVSLAATERLAERTNSILSLGKEFGLQDTASHQET 
WV 

 
 

 
 

   



Suppl. file 1 

op20 
 

op20

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan2) Comments

Sc0000069
(1239309..1246463) 

 
389aa 
e1= 164 
e2= 114 
e3= 892

  GPCR + 
(45‐295aa) 
OPSIN – 
K296 is at 

position 285 

 

>Bl_op20_1170bp 
ATGAGCCACAACCTCACCAACGTGTCTCTGCCGGCGAACCGGACGGACCAGCCCGAGCTGAGTTCGAAGGACGTCACCATGCAGCTC
ATCTTCGGCTCGATGATGCTCGTCTTCGGGCTGATCGGAGTCATCGGGAACGTCGTCGCCTTGTACGCATTCTGCAGTACACGCAAA
CTGCGCCGACCTAAAAACTACGTGGTGGCTAACCTGTGCCTGACGGACCTGGTAATGTGTCTGGTGTACTGTCCAGTCATCGTCTTC
AGCAGCTTCAGTAACAGCATCCCGACCGATGCAGCTTGCACGATGGAGGGGTTCGTGGTCGGCATGGCGAGCATCGCGAGTGTCGGC
AGTCTGGTCGCCATCGCGGTGGAACGGTTCTTCAGCATCACCCAGCCCATGAAATCCCTCGTCATCGTCACCAACCGGACCTTTCTC
GGCGCCGTCGCAGCCGTGTGGGTCTACGCGTTCTTCCTTGTCGTACCGCCACTTCTCGGCTGGGGGCGCTACGTACGAGAGGAGACA
AAACTGAGCTGTTCGTTCGACTACTCGTCCAAGGACACAGCCAACAGAGCCTACGTCATCACACTTTGTATTCTTGGGTTCGGATTT
CCCCTCATCATCATCGCTTATTGCTACATCCGTGTCTTCACGACAGTCAAGAAATGCTCGCAAAAGAGAAGACTCATGTCACCCCAC
AAGAAGTCGAAGTCAGAAGTAAAAACTGCCGTGAACGCTTTCATCATGACAACAGCGTTCTGCCTCTGCTGGTGCCCCTACACCGTC
GTAGCCATCATAGGCGCCAGCGGTTCTTCTGTCCAAGGGACCGTTGTCTTCGGCGCCGCCCTTCTCGCTAAGACGTCGGTGCTCATC
AACCCTGTTGCTTATGTCTTCTCCATCCCAAGTTTCCGGAAGGCCCTCTTCGGACGCAACAAACGGACCTGGAGCACATCCAACGGA
CCGGGAAACGATTCTTCGTCTGAGAAAAGACGAAAGCTGGACGCTAGCGCCAGCGAAAGCGGATACATTAAACTGACTGTTTACTCG
GCTTACAGTAGTACGCTTAGTCCTGCAGCGTCAAAGCGGCTTGCAGGGAGAACAGAATCAATGGTAGATCTCGCATCGGAGTTCGGG
CGCATGGGAACAAGGTCTCACAAAGAAAGCTGGGTTTGA 

 

>Bl_Op20_389aa 
MSHNLTNVSLPANRTDQPELSSKDVTMQLIFGSMMLVFGLIGVIGNVVAL 
YAFCSTRKLRRPKNYVVANLCLTDLVMCLVYCPVIVFSSFSNSIPTDAAC 
TMEGFVVGMASIASVGSLVAIAVERFFSITQPMKSLVIVTNRTFLGAVAA 
VWVYAFFLVVPPLLGWGRYVREETKLSCSFDYSSKDTANRAYVITLCILG 
FGFPLIIIAYCYIRVFTTVKKCSQKRRLMSPHKKSKSEVKTAVNAFIMTT 
AFCLCWCPYTVVAIIGASGSSVQGTVVFGAALLAKTSVLINPVAYVFSIP 
SFRKALFGRNKRTWSTSNGPGNDSSSEKRRKLDASASESGYIKLTVYSAY 
SSTLSPAASKRLAGRTESMVDLASEFGRMGTRSHKESWV 
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op21 
 

op21

B. lanceolatum  ScanProsite2 
Genomic scaffold in Assembly BraLan21 Comments

Sc0000322
(253878..258725) 

 
295aa 
e1= 101 
e2= 134 
e3= 123 
e4= 132 
e5= 155 
e6= 243

  GPCR + 
(24‐284aa) 
OPSIN – 
K296 is at 

position 274 

 

 

>Bl_op21_888bp 
ATGTTGGACCCGATCATTTTCTACTCCTTGGGGGCGTTCGTCCTAGTGGTGGGCATCGTCGGTTGGATCG 
GAAACCTGCTTATCATCTATGTCTTCTTCAGGTCGAAACATTTTCACCACACAAAGAACGTGCTGACGCT 
GAACCTAGCCATCACGAACGTGCTCATGTGCCTAGCGACGGTGCCGACTTTCGTGACGTCAAGCTTCAGC 
CGGAAGTGGATCTTCAGTGATACAGTTTGCCAGATGACCGGTTTCATGGCGGGGTGGTTCGGCACGCAGT 
CTATCTGCACGCTGGCGGCGATCGCCCTCGACCGGTGCATCGCTATCACTATGCCGTTGACCGGTAAACT 
TAATCGGGGCCGGAGGGTGACAATCAGTGTGGCGGTGGTGTGGCTGTGGTCCCTGATCTGGTGTTTACCC 
CCGTTCTTCGGCTGGAACAAGTGGTCCATGCAGAAATACCAGACAGGCTGCACCTTCAACTACTTGTCAG 
ATAATGCATTCCAAAGATGGTACATCATGGCCCTGACATTAGCAGTCTTCATCCTTCCGATGGTGGTGAT 
GATAGTTTGCTACTACGCCATCTGGCGGGCCGCACGGCGCAGCACCCTTGCGCTCAAAGGCATGATGGAC 
CGAAGGACGTTTCAGAAGATATCAAAAAAGCGGCGCCACGTCGACGTCCACACCGCCAAGGTCGGGGTCC 
TGGTCACCCTGTTATTCATCCTGTCCTGGACACCCTTTGCAATCGTCGCTCTGATTGGTTGGGCTGGATA 
TGGTCACTTGATAACACCACTTGCGGGAGCTATTCCGGCTGCAATTGCCAAAGCGGCTGTTATAGTGAAT 
TACATCGTGTATGCGGCAATGATGCCGGACTTCAAGCGAGGTACGTAA 

 

>Bl_Op21_295aa 
MLDPIIFYSLGAFVLVVGIVGWIGNLLIIYVFFRSKHFHHTKNVLTLNLA 
ITNVLMCLATVPTFVTSSFSRKWIFSDTVCQMTGFMAGWFGTQSICTLAA 
IALDRCIAITMPLTGKLNRGRRVTISVAVVWLWSLIWCLPPFFGWNKWSM 
QKYQTGCTFNYLSDNAFQRWYIMALTLAVFILPMVVMIVCYYAIWRAARR 
STLALKGMMDRRTFQKISKKRRHVDVHTAKVGVLVTLLFILSWTPFAIVA 
LIGWAGYGHLITPLAGAIPAAIAKAAVIVNYIVYAAMMPDFKRGT 

 
 
 
 
 

NOTES‐ 

1. Numbers in brackets mark the gene location (from the translation initiation to the termination codon)   

2. + / – denote presence or absence of respective motif in the protein according to ScanProsite analysis.  
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Supplementary file 1. Predicted transcripts and encoded opsin proteins from Branchiostoma lanceolatum, 

their genomic location and structure. Blue and black font in transcripts denote alternating exons. Green, blue 

and red letters in protein sequences mark the transmembrane domains, the extracellular and the cytoplasmic 

loops, respectively. The K296 lysine is colored pink.  

 



AAP13021 Mirounga angustirostris

NP 000530 Homo sapiens

AAX73365 Hydrurga leptonyx

AAC12764 Phoca vitulina

AAC12766 Trichechus manatus

AAB33079 Macaca fascicularis

AAX73359 Zalophus californianus

NP 001009242 Felis catus

AAH31766 Mus musculus

AAX73366 Enhydra lutris

AAT95413 Loxodonta africana

XP 001366225 Monodelphis domestica

NP 001075818 Oryctolagus cuniculus

AAN86046 Sminthopsis crassicaudata

NP 999386 Sus scrofa

BAD02408 Otolemur crassicaudatus

AAD30519 Latimeria chalumnae

ABS89278 Neoceratodus forsteri

AAF44622 Takifugu rubripes

ALG92531 Danio rerio

P51488 Cyprinus carpio

NP 571159 Danio rerio

BAB21486 Conger myriaster

ABP88808 Scopelarchus analis

Q9YGZ0 Sardina pilchardus

XP 015457861 Astyanax mexicanus

Q9YH04 Diplodus vulgaris

P79848 Poecilia reticulata

AAM17918 Hippoglossus hippoglossus

AAQ02808 Gadus morhua

NP 001070163 Taeniopygia guttata

ABN43074 Ornithorhynchus anatinus

AAC12940 Tursiops truncatus

AAC12763 Mesoplodon bidens

BAA00610 Gallus gallus

AAB08979 Ambystoma tigrinum

NP 001090803 Xenopus tropicalis

AAB93704 Bufo bufo

P41591 Anolis carolinensis

AAC60251 Leucoraja erinacea

ABU84865 Callorhinchus milii

O93441 Galeus melastomus

ALG92533 Danio rerio

BAD17959 Lethenteron camtschaticum

AAR14682 Geotria australis

Q98980 Petromyzon marinus

Rhodopsin (Hyperoartia)

Rod opsins (RH1)

AAB35062 Anolis carolinensis

AAX35534 Podarcis siculus

AAC41246 Melopsittacus undulatus

NP 001070164 Taeniopygia guttata

NP 990821 Gallus gallus

AAD32242 Columba livia

Green RH2 (Sauropsida)

P35357 Gekko gecko

AAD30520 Latimeria chalumnae

ABS89279 Neoceratodus forsteri

ACT34384 Anguilla anguilla

ALG92534 Danio rerio

NP 878311 Danio rerio

ALG92536 Danio rerio

NP 571329 Danio rerio

BAC76806 Cyprinus carpio

BAC76807 Cyprinus carpio

ABP88810 Scopelarchus analis

NP 001098125 Oryzias latipes

AAM17916 Hippoglossus hippoglossus

AAF44648 Takifugu rubripes

AAV53960 Notothenia angustata

AAF63535 Oreochromis niloticus

CAA77262 Mullus surmuletus

BAG14283 Thunnus orientalis

Q9YGY8 Pomatoschistus minutus

ABW82800 Acanthopagrus butcheri

ABW82801 Acanthopagrus butcheri

Rh2 (Teleostei)

RH2 opsins

HyperoartiaAAR14683 Geotria australis

HyperoartiaAAR14681 Geotria australis

NP 990848 Gallus gallus

AAD38035 Columba livia

AAZ79910 Uta stansburiana

AAC96069 Ambystoma tigrinum

XP 002937272 Xenopus tropicalis

NP 001121098 Ornithorhynchus anatinus

ACD85829 Tachyglossus aculeatus

Tetrapoda

BAC78822 Cyprinus carpio

P51472 Astyanax fasciatus

NP 001117794 Oncorhynchus mykiss

ALG92538 Danio rerio

BAE78650 Oryzias latipes

AAY26049 Neolamprologus brichardi

AAY26050 Ophthalmotilapia ventralis

AAF63531 Oreochromis niloticus

BAG14282 Thunnus orientalis

AAT38459 Takifugu rubripes

AAP57196 Lucania goodei

ABB69698 Poecilia reticulata

BAE78651 Oryzias latipes

CAD23115 Leocottus kesslerii

CAD23111 Cottus gobio

AAQ02799 Gadus morhua

AAY26038 Ophthalmotilapia ventralis

AAM17920 Hippoglossus hippoglossus

AAF63527 Oreochromis niloticus

AAT79866 Haplochromis burtoni

AAF63525 Maylandia zebra

Teleostei

SWS2 opsins

AAY26075 Aulonocara hueseri

AAY26076 Melanochromis auratus

AAY26073 Labidochromis chisumulae

AAF05731 Dimidiochromis compressiceps

AAY26077 Lethrinops parvidens

AAV93285 Pundamilia nyererei

AAY26074 Tropheus duboisi

AAF05732 Oreochromis niloticus

ABB69699 Poecilia reticulata

NP 001098126 Oryzias latipes

ABC75599 Acanthopagrus butcheri

ACJ72020 Stenobrachius leucopsarus

AAM17917 Hippoglossus hippoglossus

AAX99144 Pagetopsis macropterus

AAX99140 Dissostichus mawsoni

AAX99145 Gymnodraco acuticeps

AAX99142 Pagothenia borchgrevinki

BAD54747 Plecoglossus altivelis

NP 001117793 Oncorhynchus mykiss

ACJ72019 Lepidopus fitchi

NP 571394 Danio rerio

BAC78823 Cyprinus carpio

Teleostei

HyperoartiaAAR14684 Geotria australis

CeratodontimorphaABS89281 Neoceratodus forsteri

LepidosauriaAAD32621 Anolis carolinensis

ABS86975 Phalacrocorax carbo

NP 001070172 Taeniopygia guttata

NP 990769 Gallus gallus

AAD38034 Columba livia

Archelosauria

AAC96071 Ambystoma tigrinum

BAA96828 Rana catesbeiana

NP 001119548 Xenopus tropicalis

Batrachia

AAP37944 Macropus eugenii

AAU29519 Setonix brachyurus

AAR14685 Sminthopsis crassicaudata

NP 001138556 Monodelphis domestica

AAU29518 Isoodon obesulus

Mammalia

AAG61163 Gekko gecko

O13092 Saimiri boliviensis boliviensis

AAB94764 Alouatta palliata

NP 001699 Homo sapiens

XP 001091869 Macaca mulata

XP 001502785 Equus caballus

ABC26408 Sciurus carolinensis

NP 031564 Mus musculus

AAT36312 Cavia porcellus

BAD14290 Tarsius bancanus

ABR53744 Daubentonia madagascariensis

XP 539386 Canis lupus familiaris

AAT95414 Loxodonta africana

NP 776992 Bos taurus

NP 999255 Sus scrofa

Mammalia

Tetrapoda

SWS1 opsins

AAX78227 Erignathus barbatus

AAP13017 Phoca vitulina

NP 001075314 Equus caballus

AAX78220 Odobenus rosmarus

AAX78219 Zalophus californianus

AAX78221 Ursus maritimus

BAD02407 Otolemur crassicaudatus

NP 000504 Homo sapiens

AAD40325 Macaca fascicularis

BAB58964 Callithrix jacchus

NP 001009871 Felis catus

NP 776991 Bos taurus

NP 001011506 Sus scrofa

AAP13019 Phocoena phocoena

AAC12941 Tursiops truncatus

AAT95415 Loxodonta africana

AAD40324 Macaca fascicularis

BAD97425 Ateles geoffroyi

NP 032132 Mus musculus

AAF27288 Nannospalax ehrenbergi

AAW29517 Ictidomys tridecemlineatus

AAD30523 Cavia porcellus

NP 001070170 Taeniopygia guttata

AAA49137 Gallus gallus

ACD85828 Tachyglossus aculeatus

NP 001121097 Ornithorhynchus anatinus

ACA28596 Sminthopsis crassicaudata

AAW69833 Isoodon obesulus

ABC75816 Monodelphis domestica

AAP37945 Macropus eugenii

AAX11258 Cercartetus concinnus

Mammalia

ACB69762 Petromyzon marinus

BAD17958 Lethenteron camtschaticum
Hyperoartia

ABS89280 Neoceratodus forsteri

ABU84864 Callorhinchus milii

NP 001096331 Xenopus tropicalis

BAB32496 Cyprinus carpio

NP 001002443 Danio rerio

AAA02766 Astyanax fasciatus

BAD54743 Plecoglossus altivelis

AAP57201 Lucania goodei

AAT38456 Takifugu rubripes

ALG92540 Danio rerio

AAA67215 Astyanax mexicanus

NP 001117177 Salmo salar

NP 001117792 Oncorhynchus mykiss

Teleostei

AAD25917 Phelsuma madagascariensis intinue

MWS/LWS opsins

AAF12820 Bufo japonicus

BAA90297 Phelsuma sundbergi longinsulae

AAD32622 Anolis carolinensis

AAY34940 Podarcis siculus
Lepidosauria

NP 990740 Gallus gallus

AAB40945 Columba livia
Archelosauria

XP 002934391 Xenopus tropicalis

Pinopsins

ALG92542 Danio rerio

C3V150 Ictalurus punctatus

AAF74260 Cyprinus carpio

AAC60124 Salmo salar

BAB88651 Plecoglossus altivelis

ALG92543 Danio rerio

Teleostei

NP 001265680 Xenopus tropicalis

NP 001280047 Anolis carolinensis

ABM66817 Gallus gallus

Tetrapoda

AAC41240 Petromyzon marinus

Vertebrate ancient opsins

NP 001027727 Ciona intestinalis

XP 002119963 Ciona intestinalis

CAG06878 Tetraodon nigroviridis

NP 001280060 Anolis carolinensis

AAI71332 Xenopus tropicalis

BAD13381 Lethenteron camtschaticum

ALG92544 Danio rerio

AAB84050 Ictalurus punctatus

BAD17961 Oncorhynchus mykiss

XP 008298262 Stegastes partitus

I3K3H2 Oreochromis niloticus

Parapinopsins (Vertebrata)

AAZ79904 Uta stansburiana

NP 001039256 Xenopus tropicalis
Tetrapoda

ALG92546 Danio rerio

XP 007541884 Poecilia formosa
Teleostei

Parietopsins (Vertebrata)

Visual and non-visual opsins (Vertebrata) 

XP 001650802 Aedes aegypti

XP 312503 Anopheles gambiae

XP 312502 Anopheles gambiae

AFS34615 Clunio marinus

XP 004928383 Bombyx mori

A0A0C6G2W9 Anax parthenope

NP 001138950 Tribolium castaneum

NP 001035057 Apis mellifera

T1GU18 Megaselia scalaris

A0A023F272 Triatoma infestans

Pteropsins (Insecta)

Bl_Op5
BAH28806 Hemicentrotus pulcherrimus

XP 783302 Strongylocentrotus purpuratus

AGCV02126792 Lytechinus variegatus

JXUT01101871 JXUT01101874 JXUT01101875 Parastichopus parvimensis

AKZP01016822 AKZP01016823 Patiria miniata

C-type opsins (Echinodermata)

G3NF05 Gasterosteus aculeatus

XP 003963715 Takifugu rubripes

I3JW12 Oreochromis niloticus

H2L5E5 Oryzias latipes

ALG92553 Danio rerio

W5LP05 Astyanax mexicanus

A0A060Y6V5 Oncorhynchus mykiss

XP 426139 Gallus gallus

XP 009327424 Pygoscelis adeliae

XP 006268885 Alligator mississippiensis

XP 007440155 Python bivittatus

G1KBW7 Anolis carolinensis

NP 034228 Mus musculus

NP 055137 Homo sapiens
Mammalia

Encephalopsins (Vertebrata)

Bl_Op3
Bl_Op1
Bl_Op4
Bl_Op2
W5LC48 Astyanax mexicanus

XP 003968176 Takifugu rubripes

XP 003439339 Oreochromis niloticus

XP 010750768 Larimichthys crocea

R9R6L1 Oryzias latipes

ALG92552 Danio rerio

XP 012676718 Clupea harengus

ALG92551 Danio rerio

XP 012987449 Esox lucius

XP 012681766 Clupea harengus

G3PVJ9 Gasterosteus aculeatus

I3KQV6 Oreochromis niloticus

AAM90677 Takifugu rubripes

XP 006266770 Alligator mississippiensis

F7EFF0 Xenopus tropicalis

G1KAU7 Anolis carolinensis

XP 007887943 Callorhinchus milii

XP 006637846 Lepisosteus oculatus

H2UBK4 Takifugu rubripes

ALG92548 Danio rerio

I3KSN8 Oreochromis niloticus

W5MQT2 Lepisosteus oculatus

ALG92547 Danio rerio

V5NUB1 Astyanax mexicanus

NP 001305360 Gallus gallus

U3IL05 Anas platyrhynchos

K7G414 Pelodiscus sinensis

XP 003765740 Sarcophilus harrisii

R9R6H4 Oryzias latipes

G3QAZ6 Gasterosteus aculeatus

I3JPV7 Oreochromis niloticus

XP 008177238 Chrysemys picta bellii

NP 001304832 Xenopus tropicalis

XP 007892895 Callorhinchus milii

A0A060X8T0 Oncorhynchus mykiss

ALG92549 Danio rerio

W5NDA1 Lepisosteus oculatus

ALG92550 Danio rerio

W5LL00 Astyanax mexicanus

H2SFX1 Takifugu rubripes

I3J3C4 Oreochromis niloticus

M4AG56 Xiphophorus maculatus

XP 008305231 Stegastes partitus

TMT opsins (Vertebrata)

C-type opsins (Annelida)AAV63834 Platynereis dumerilii

C-type opsins

BAR90773 Idiosepius paradoxus

AIT99326 Brachionus sp.

XP 013088307 Biomphalaria glabrata

FX185950 Lymnaea stagnalis

XP 011421213 Crassostrea gigas

XP 011446683 Crassostrea gigas

XP 011446670 Crassostrea gigas

XP 013397676 Lingula anatina

F1D8E5 Terebratalia transversa

XP 013382905 Lingula anatina

XP 011412507 Crassostrea gigas

K1QCZ3 Crassostrea gigas

Xenopsins (Lophotrochozoa)

AGB67495 Tripedalia cystophora

AGB67502 Tripedalia cystophora

AGB67503 Tripedalia cystophora

AGB67501 Tripedalia cystophora

AGB67489 Tripedalia cystophora

AGB67490 Tripedalia cystophora

AGB67493 Tripedalia cystophora

AGB67497 Tripedalia cystophora

AGB67491 Tripedalia cystophora

AGB67504 Tripedalia cystophora

AGB67494 Tripedalia cystophora

AGB67498 Tripedalia cystophora

AGB67499 Tripedalia cystophora

Tripedalia cystophora

FAA00384 Nematostella vectensis

FAA00385 Nematostella vectensis

FAA00386 Nematostella vectensis

Nematostella vectensis

AFZ78084 Acropora palmata

AFZ78085 Acropora palmata

FAA00388 Nematostella vectensis

FAA00393 Nematostella vectensis

FAA00392 Nematostella vectensis

FAA00390 Nematostella vectensis

FAA00400 Nematostella vectensis

Nematostella vectensis

AGE89244 Pleurobrachia bachei

AGB67500 Tripedalia cystophora

AGB67492 Tripedalia cystophora

AGB67496 Tripedalia cystophora

Tripedalia cystophora

BAF95831 Cladonema radiatum

BAF95833 Cladonema radiatum

BAF95830 Cladonema radiatum

BAF95834 Cladonema radiatum

BAF95835 Cladonema radiatum

BAF95836 Cladonema radiatum

BAF95840 Cladonema radiatum

BAF95841 Cladonema radiatum

Cladonema radiatum

XP 002163327 Hydra vulgaris

NP 001274706 Hydra vulgaris

XP 002163358 Hydra vulgaris

Hydra vulgaris

BAF95825 Cladonema radiatum

BAF95827 Cladonema radiatum
Cladonema radiatum

BAF95844 Podocoryna carnea

NW 004176102 Hydra vulgaris

BAF95843 Podocoryna carnea

XP 012561673 Hydra vulgaris

XP 012563654 Hydra vulgaris

NP 001296715 Hydra vulgaris

XP 012560188 Hydra vulgaris

NP 001274709 Hydra vulgaris

XP 004205844 Hydra vulgaris

XP 012557437 Hydra vulgaris

NW 004169099 Hydra vulgaris

NP 001274719 Hydra vulgaris

XP 012561250 Hydra vulgaris

XP 012562923 Hydra vulgaris

XP 002160448 Hydra vulgaris

XP 004209180 Hydra vulgaris

Hydra vulgaris

Xenopsins (Cnidaria)

Bl_Op7
Bl_Op8
EFX84680 Daphnia pulex

ALG92563 Danio rerio

K7G2U1 Pelodiscus sinensis

BAG65739 Gallus gallus

XP 004915005 Xenopus tropicalis

G1KWC5 Anolis carolinensis

Tetrapoda

XP 007901512 Callorhinchus milii

ALG92561 Danio rerio

XP 008311466 Cynoglossus semilaevis

W5NFQ1 Lepisosteus oculatus

ALG92562 Danio rerio

I3IXF4 Oreochromis niloticus

A0A087X5H8 Poecilia formosa

Actinopterygii

Neuropsins (Vertebrata)

XP 003639476 Canis lupus

XP 001502825 Equus caballus

NP 859528 Homo sapiens

XP 002746669 Callithrix jacchus

NP 001193009 Bos taurus

NP 861418 Mus musculus

XP 007665194 Ornithorhynchus anatinus

F6UZB2 Xenopus tropicalis

NP 001124215 Gallus gallu

G1KNV3 Anolis carolinensis

K7FFW2 Pelodiscus sinensis

XP 006027461 Alligator sinensis

Tetrapoda

W5NID2 Lepisosteus oculatus

ALG92554 Danio rerio

W5KS89 Astyanax mexicanus

XP 008335469 Cynoglossus semilaevis

G3NJT0 Gasterosteus aculeatus

A0A060VV44 Oncorhynchus mykiss

XP 010880971 Esox lucius

Teleostei

XP 007901513 Callorhinchus milii

XP 005997473 Latimeria chalumnae

H2SBV8 Takifugu rubripes

W5MJ35 Lepisosteus oculatus

W5LI72 Astyanax mexicanus

ALG92564 Danio rerio

Actinopterygii

Neuropsins (Vertebrata)

H2TZX8 Takifugu rubripes

BAG65737 Gallus gallus

ALG92557 Danio rerio

ALG92559 Danio rerio

ALG92560 Danio rerio

ALG92558 Danio rerio

XP 010736946 Larimichthys crocea

Q4RK24 Tetraodon nigroviridis

Teleostei

Neuropsins (Vertebrata)

AnnelidaELT87076 Capitella teleta

BrachiopodaXP 013419317 Lingula anatina
Neuropsins (Lophotrochozoa)

JXUT01033038 JXUT01033037 Parastichopus parvimensis

XP 001199309 Strongylocentrotus purpuratus
Go opsins (Echinodermata)

Go opsins (Hemichordata)XP 006816573 Saccoglossus kowalevskii

XP 011422477 Crassostrea gigas

O15974 Mizuhopecten yessoensis
Go opsins (Bivalvia)

Go opsins (Gastropoda)V4AS98 Lottia gigantea

Bl_Op9
V4CNF1 Lottia gigantea

AKS48306 Platynereis dumerilii

V4C2D5 Lottia gigantea

Go opsins (Lophotrochozoa)

Go opsins (Echinodermata)AKZP01020710 Patiria miniata

Bl_Op10
Bl_Op11
Bl_Op12a
Bl_Op13a+Bl_Op13b
CCP46949 Cupiennius salei

E1CFG1 Hasarius adansoni

AIT75833 Limulus polyphemus

XP 015781742 Tetranychus urticae

XP 003744590 Metaseiulus occidentalis

XP 003744578 Metaseiulus occidentalis

Peropsins (Chelicerata)

Bl_Op14
XP 853139 Canis lupus familiaris

XP 006101431 Myotis lucifugus

F6RXG7 Callithrix jacchus

NP 033128 Mus musculus

NP 006574 Homo sapiens

F7AFM0 Equus caballus

F1S135 Sus scrofa

NP 001179153 Bos taurus

NW 004490381 Dasypus novemcinctus

XP 004594583 Ochotona princeps

XP 012621651 Microcebus murinus

H0V2M9 Cavia porcellus

A0A091D6F6 Fukomys damarensis

XP 007534554 Erinaceus europaeus

XP 006162307 Tupaia chinensis

XP 004380313 Trichechus manatus latirostris

G3T3L1 Loxodonta africana

XP 007496057 Monodelphis domestica

XP 001506416 Ornithorhynchus anatinus

Mammalia

XP 007895211 Callorhinchus milii

H0Z174 Taeniopygia guttata

NP 001073227 Gallus gallus

XP 008123453 Anolis carolinensis

Sauropsida

XP 002934288 Xenopus tropicalis

XP 006012043 Latimeria chalumnae

Sarcopterygii

XP 008320864 Cynoglossus semilaevis

XP 012688455 Clupea harengus

A0A060VYB3 Oncorhynchus mykiss

W5N199 Lepisosteus oculatus

I3JZL2 Oreochromis niloticus

ALG92565 Danio rerio

A0A087XC66 Poecilia formosa

Actinopterygii

Peropsins (Vertebrata) 

AKI33353 Sepia latimanus

BAR90774 Idiosepius paradoxus

AKI33349 Doryteuthis pealeii

P23820 Todarodes pacificus

BAR90775 Idiosepius paradoxus

KOF90940 Octopus bimaculoides

BAR90769 Nautilus pompilius

XP 011438181 Crassostrea gigas

V3ZDT4 Lottia gigantea

XP 013096913 Biomphalaria glabrata

XP 005094221 Aplysia californica

XP 013406759 Lingula anatina

W5XRX9 Platynereis dumerilii

Retinochromes (Lophotrochozoa)

AKZP01028579 Patiria miniata

JXUT01057416 Parastichopus parvimensis
RGRs/Retinochromes (Echinodermata)

RGRs/Retinochromes (Mollusca)XP 011435061 Crassostrea gigas

RGRs/Retinochromes (Hemichordata)XP 002732329 Saccoglossus kowalevskii

AKZP01128084 Patiria miniata

GAUU01066826 GAUU01066835 Asterias rubens

GCZS01078402 Paracentrotus lividus

RGRs/Retinochromes (Echinodermata)

G3ND31 Gasterosteus aculeatus

E6ZHK6 Dicentrarchus labrax

H2TZA5 Takifugu rubripes

XP 008312752 Cynoglossus semilaevis

H2M0A1 Oryzias latipes

I3KGH7 Oreochromis niloticus

A0A060YPF6 Oncorhynchus mykiss

ALG92567 Danio rerio

XP 017570819 Pygocentrus nattereri

Teleostei

XP 003964068 Takifugu rubripes

XP 010902251 Esox lucius

ALG92566 Danio rerio

W5KY57 Astyanax mexicanus

XP 004077166 Oryzias latipes

XP 008427759 Poecilia reticulata

Teleostei

XP 006630347 Lepisosteus oculatus

H3AZS5 Latimeria chalumnae

XP 007896571 Callorhinchus milii

NP 001016013 Xenopus tropicalis

XP 007442166 Python bivittatus

H9GM86 Anolis carolinensis
Lepidosauria

NP 001026387 Gallus gallus

XP 002193326 Taeniopygia gutata

XP 006029559 Alligator sinensis

XP 006112451 Pelodiscus sinensis

Archelosauria

E2R8U6 Canis lupus familiaris

XP 006901086 Elephantulus edwardii

XP 004713097 Echinops telfairi

XP 004389950 Trichechus manatus latirostris

XP 003418607 Loxodonta africana

XP 007952426 Orycteropus afer afer

XP 004641306 Octodon degus

XP 005407941 Chinchilla lanigera

XP 004765826 Mustela putorius furo

XP 004658063 Jaculus jaculus

NP 067315 Mus musculus

XP 005340142 Ictidomys tridecemlineatus

G1PVT8 Myotis lucifugus

G1SQD6 Oryctolagus cuniculus

XP 004680742 Condylura cristata

F7AC99 Equus caballus

L5KFC5 Pteropus alecto

NP 786969 Bos taurus

XP 007533982 Erinaceus europaeus

XP 003783777 Otolemur garnettii

NP 001257842 Callithrix jachus

NP 001012738 Homo sapiens

Mammalia

RGRs (Vertebrata)

Group4 opsins

XP 784559 Strongylocentrotus purpuratus

AGCV02272824 Lytechinus variegatus

JZLH010024225 Eucidaris tribuloides

AIZ50551 Amphiura filiformis

AKZP01030998 Patiria miniata

Echinopsin B (Echinodermata)

FAA00401 Nematostella vec

AFZ78086 Acropora palmata

FAA00396 Nematostella vectensis

Group3 opsins (Cnidaria)

EFX75461 Daphnia pulex

BAG80978 Triops granarius

BAG80984 Branchinella kugenumaensis

XP 002422743 Pediculus humanus corporis

XP 001951588 Acyrthosiphon pisum

XP 001951613 Acyrthosiphon pisum

T1HEZ9 Rhodnius prolixus

AAU07979 Danaus plexippus

AAY16537 Heliconius erato

AAP49025 Vanessa cardui

AAT91642 Apodemia mormo

ABW69111 Polyommatus icarus

AAT91641 Lycaena rubidus

XP 013172514 Papilio xuthus

NP 476701 Drosophila melanogaster

AAA28854 Drosophila melanogaster

BAG71429 Dianemobius nigrofasciatus

XP 556823 Anopheles gambiae

XP 001688790 Anopheles gambiae

XP 001851157 Culex quinquefasciatus

XP 001653866 Aedes aegypti

AAV67326 Bombus impatiens

AAC13418 Apis mellifera

AAC05092 Camponotus atriceps

XP 970344 Tribolium castaneum

ACH56538 Thermonectus marmoratus

ACH56537 Thermonectus marmoratus

AAC47426 Drosophila melanogaster

CAA56378 Schistocerca gregaria

BAF45422 Dianemobius nigrofasciatus

AAC13417 Apis mellifera

XP 001604622 Nasonia vitripennis

BAE19946 Pieris rapae

BAE19945 Pieris rapae

XP 001662982 Aedes aegypti

XP 319247 Anopheles gambiae

BAA93469 Papilio xuthus

ADN96745 Dryas iulia

AAY16539 Heliconius erato

AAP49026 Vanessa cardui

AAU07977 Danaus plexippus

AAT91643 Apodemia mormo

AAT91640 Lycaena rubidus

ABD64149 Satyrium behrii

ABD64151 Polyommatus icarus

AAT91639 Lycaena rubidus

ABD64150 Polyommatus icarus

ABD64148 Satyrium behrii

BAG14332 Hasarius adansoni

CCO61975 Cupiennius salei

XP 001944926 Acyrthosiphon pisum

XP 001943275 Acyrthosiphon pisum

XP 012545028 Bombyx mori

XP 308329 Anopheles gambiae

NP 524035 Drosophila melanogaster

XP 002007363 Drosophila mojavensis

XP 002068301 Drosophila willistoni

EFX70801 Daphnia pulex

T1IG64 Rhodnius prolixus

XP 015784405 Tetranychus urticae

BAG80985 Branchinella kugenumaensis

BAG80986 Branchinella kugenumaensis

BAG80981 Triops icaudatus

BAG80976 Triops granarius

EFX66668 Daphnia pulex

EFX63568 Daphnia pulex

EFX63570 Daphnia pulex

ACT31581 Uca vomeris

EFX77537 Daphnia pulex

EFX77473 Daphnia pulex

BAG80979 Triops granarius

BAG80980 Triops granarius

BAG80982 Triops longicaudatus

BAG80977 Triops granarius

ABG37008 Neogonodactylus oerstedii

ABG37007 Neogonodactylus oerstedii

ABG37009 Neogonodactylus oerstedii

AAB25036 Procambarus clarkii

ABH00987 Litopenaeus vannamei

BAG14331 Hasarius adansoni

CCO61974 Cupiennius salei

P35361 Limulus polyphemus

CCO61973 Cupiennius salei

BAG14330 Hasarius adansoni

AAU95194 Oncometopia nigricans

AAT01077 Homalodisca vitripennis

AAA62725 Calliphora vicina

AAA28733 Drosophila melanogaster

AAA28734 Drosophila melanogaster

XP 312478 Anopheles gambiae

NP 001071293 Apis mellifera

XP 001238571 Anopheles gambiae

CAB06821 Drosophila melanogaster

P35362 Sphodromantis sp.

CAA56377 Schistocerca gregaria

AAD29575 Papilio glaucus

AAD34220 Papilio glaucus

BAD06459 Pieris rapae

AAD34221 Papilio glaucus

AAL59879 Vanessa cardui

AAY16528 Bicyclus anynana

AAD34224 Papilio glaucus

NP 001036882 Bombyx mori

Q17296 Cataglyphis bombycinus

AAA69069 Apis mellifera

ACN39591 Dianemobius nigrofasciatus

EFA03667 Tribolium castaneum

ACH56536 Thermonectus marmoratus

AEG78683 Gryllus bimaculatus

XP 003435763 Anopheles gambiae

A0A0C6FPS8 Asiagomphus melaenops

BAG32517 Athalia rosae

NP 001164379 Nasonia vitripennis

R-type opsins (Arthropoda)

Bl_Op15
M3ZHB9 Xiphophorus maculatus

H2LUS3 Oryzias latipes

XP 003965597 Takifugu rubripes

I3K916 Oreochromis niloticus

ALG92571 Danio rerio

AAO20043 Gadus morhua

ALG92572 Danio rerio

AAM95160 Gadus morhua

Teleostei

XP 007429462 Python bivittatus

H0YY70 Taeniopygia guttata

AAK59988 Gallus gallus

Sauropsida

H3AHR5 Latimeria chalumnae

XP 008319628 Cynoglossus semilaevis

H2TVH4 Takifugu rubripes

XP 011482504 Oryzias latipes

I1W5U7 Salmo salar

XP 012712171 Fundulus heteroclitus

ALG92568 Danio rerio

C3V151 Ictalurus punctatus

ALG92570 Danio rerio

XP 008298630 Stegastes partitus

Teleostei

XP 002937616 Xenopus tropicalis

XP 002191992 Taeniopygia guttata

A0A094NLK3 Podiceps cristatus

NP 001038118 Gallus gallus

M7BE85 Chelonia mydas

Sauropsida

ALG92569 Danio rerio

XP 003976773 Takifugu rubripes
Teleostei

XP 004681111 Condylura cristata

XP 007530279 Erinaceus europaeus

ELK09468 Pteropus alecto

NP 001179328 Bos taurus

E2R3W5 Canis lupus familiaris

NP 150598 Homo sapiens

XP 009243675 Pongo abelii

XP 012643470 Microcebus murinus

A6H5C7 Spalax ehrenbergi

NP 038915 Mus musculus

AAU11506 Phodopus sungorus

Mammalia

Melanopsins (Vertebrata)

Q8T359 Platynereis dumerilii

AKS48308 Platynereis dumerilii

AAR18073 Doryteuthis pealeii

Q17094 Alloteuthis subulata

P31356 Todarodes pacificus

BAR90771 Idiosepius paradoxus

BAR90770 Nautilus pompilius

V3ZSU7 Lottia gigantea

ALO02516 Argopecten irradians

ALO02515 Argopecten irradians

R-type opsins (Mollusca)

CAX73070 Schistosoma japonicum

XP 012800936 Schistosoma haematobium

AAF73286 Schistosoma mansoni

AKG27054 Dugesia japonica

R-type opsins (Platyhelminthes)

R4RY94 Platynereis dumerilii

R7UDC5 Capitella teleta

AID66634 Helobdella robusta

T1EHS3 Helobdella robusta

T1G602 Helobdella robusta

R-type opsins (Annelida)

XP 011431889 Crassostrea gigas

XP 012943629 Aplysia californica

XP 009062294 Lottia gigantea

XP 011441685 Crassostrea gigas

R-type opsins (Mollusca)
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R4S0M6 Platynereis dumerilii
R-type opsins (Annelida)

R-type opsins (Echinodermata)AKZP01009600 Patiria miniata
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FAA00404 Nematostella vectensis

FAA00409 Nematostella vectensis

FAA00407 Nematostella vectensis

FAA00412 Nematostella vectensis

FAA00410 Nematostella vectensis

XP 015776718 Acropora digitifera

FAA00405 Nematostella vectensis

FAA00406 Nematostella vectensis

FAA00397 Nematostella vectensis

FAA00398 Nematostella vectensis

Opsins (Anthozoa)

NP 001027640 Ciona intestinalis

NP 001027636 Ciona intestinalis
Opsins (Urochordata)

NP 722561 Homo sapiens

AAB87990 Homo sapiens

AAA16365 Homo sapiens

AAA35496 Homo sapiens

NP 000900 Homo sapiens

NP 005963 Homo sapiens

NP 004239 Homo sapiens

AAB05897 Homo sapiens

AAC39601 Homo sapiens

BAC98938 Homo sapiens

NP 003292 Homo sapiens

AAF82755 Homo sapiens

NP 006134 Homo sapiens

AAC51936 Homo sapiens

EAW47705 Homo sapiens

NP 000904 Homo sapiens

NP 001040 Homo sapiens

NP 000614 Homo sapiens

NP 005499 Homo sapiens

NP 006630 Homo sapiens

AEP43758 Homo sapiens

NP 835230 Homo sapiens
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Supplementary Figure 1. Molecular Phylogenetic analysis of opsins by Maximum Likelihood method. The tree depicted in Fig. 1, but here in detail. Accession numbers of annotated protein sequences 
or genomic scaffolds used to de novo predict opsin homologs are listed.







Supplementary Table 1 

 

Supplementary Table 1. Primers used for verifying in silico gene predictions, for expression pattern 

analysis through qRT-PCR and for generation of in situ hybridization probes 

 
Primers for validation of in silico predicted models 

Target Name  5´ - 3´ sequence  Target Name  5´ - 3´ sequence 
Bl_op13a JP536F F CTCTCTGGTCAGCATGTTC Bl_op13b JP536E F TTCTCTCTGGTCACCGAGGG 

JP536G R TTCTTGGCCTTCTCACTGG JP536G R TTCTTGGCCTTCTCACTGG 

 
 

   
 

     

Primers for RT-PCR 
Target Name  5´-3´sequence  

 
 
 
 

Target Name  5´-3´sequence 
Bl_op1 JP571A 

JP571B 
F 
R 

CTGATCTCCCTGGCTGTCAT 
CCACGATGTAGGACGTGTTG

Bl_op13a JP561A 
JP561B

F 
R

ACGACGACCATTTTGGCTAC 
TGACGCCTAAGTCAGCAATG

  
Bl_op2 JP567E  

JP567D 
F 
R 

CCCGTCGCCACTATAGTCAT 
ACCATCACCACCACCATCTT 

Bl_op13b JP562A 
JP562B 

F 
R 

GCGAGGATGTGTCTGGCTAT 
CAAGGGATTGACCTGCTTGT 

  
Bl_op3 JP569C 

JP569D 
F 
R 

TCTGTGAACTGGGTGGAACA 
CAGACGATCATGACCACCAC 

Bl_op14 JP565A 
JP565B 

F 
R 

CCCTAGAGCCCTCAGGAACT 
CGTTAGAAGCGACAGGGAAG 

 
Bl_op4 JP568C 

JP568B 
F 
R 

ACGGCTTCACCAACAGTTTC 
TCGTGTACGTGCTTCCAGAG 

Bl_op15 JP566C 
JP566D 

F 
R 

GAAAAAGGCGGTTGGTGATA 
CGTTCTCTGAGTCGGTGTCA 

  
Bl_op5 JP570E 

JP570F 
F 
R 

GCCGCTAGGTGTCATCATCT 
CTTGTCTTGGCGAACTTGGT 

Bl_op16 JP567E  
JP567D 

F 
R 

CCCGTCGCCACTATAGTCAT 
ACCATCACCACCACCATCTT 

  
Bl_op7 JP557A 

JP557B 
F 
R 

CGGCATCTTCGTCATCTACA 
GATGATCGGGTTCCACAGAC 

Bl_op17a JP576A 
JP576B 

F 
R 

ACGGTAAACCTGTGCCTGAC 
CCGTGTGTGATGGTTGAGAC 

  
Bl_op8 JP558C 

JP558D 
F 
R 

GACTCTGTTCGCCTTCTGCT 
GTTGTAGATGCTGGCGGACT 

Bl_op18 JP577E 
JP577D 

F 
R 

GCTTCCACATCGGTCAGACT 
TTGCCTAGCGATAGCAGTGA 

  
Bl_op9 JP564A 

JP564B 
F 
R 

ACGGGTTCAGTTGTTTCCTG 
TCACGTGGAAGTCGATGGTA 

Bl_op19 JP574A 
JP574B 

F 
R 

GTCGGAGTCGAGGTCTGAAG 
TTTCTTCGTCTGTGCGTTTG 

  
Bl_op10 JP563C 

JP563D 
F 
R 

ACGTGGTGGGAAGCTGTATC 
CGAACATTGTCGGATACGTG 

Bl_op20 JP575C 
JP575D 

F 
R 

CACAACCTCACCAACGTGTC 
GCTGCTGAAGACGATGACTG 

  
Bl_op11 JP559A 

JP559B 
F 
R 

TTCACCGTGCATGTTATCGT 
ACCCGGATGTAGCAGAACAC 

Bl_op21 JP572A 
JP572B 

F 
R 

TCGCTATCACTATGCCGTTG 
TCGGAAGGATGAAGACTGCT 

  
Bl_op12a JP560A 

JP560B 
F 
R 

GCTCTCTGGACTGGAAGGTG 
CGGCAGATCTTCATCAGACA 

actin JP580A 
JP580B 

F 
R 

CCTTCTACAACGAGCTGCGTATC 
TCGTGGACACCAGTGGACTC 

 

Primers for generation of in situ hybridization probes 
Target Name  5´ - 3´ sequence  Target Name  5´ - 3´ sequence 
Bl_op11 JP559C F ATGGACAACTCTACATGTTGTTTG Bl_op12a JP560C F CGCCTGGCTGTCCAGCAG  

JP559B R ACCCGGATGTAGCAGAACAC JP560B R CGGCAGATCTTCATCAGACA 
         
Bl_op15  F CGGACTCCTGCTAACTTCTT      

 R CACGCTTGCCTGGGGATCATG      
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