Trichromacy and Ultraviolet Vision in a Nocturnal Marsupial
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Fig. S1. Uncovered Y-maze Apparatus
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Fig. S2. Opsin Expression in the Sugar Glider Retina
(A) DAPI stain of flat mount retina. Optic nerve location is indicated by white arrowhead. Opsin expression in the central retina (green box) and peripheral retina (red box) were imaged at higher magnification in (B) and (C). We detected higher density of rods and LWS cones in the peripheral retina (C) compared to the central retina (B). Cells expressing SWS were not readily detected. Many cells within the retina were unlabeled by any opsin.
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Fig. S3. Gene Candidate Cladograms
The sugar glider (Petaurus breviceps) and the ten closest gene matches. Branch lengths given after each species name.






Binomial Test R Code
binom.test(#performance, #total number of trials, p=0.5, conf.level=0.95)

Random Effects Model with Binomial Link R Code
#model <- glmer(outcome ~ 1 + (1 | glider), family = binomial, data = #data)
Where outcome = 0 or 1 based on “correctly” choosing color and glider = individual glider.

Genetic Queries and Sequences
#first, make a dna blast database of the sugar glider genome
makeblastdb -in GCA_028583685.1_PetGlider_PUasm1.0_genomic.fna -dbtype nucl -input_type fasta -out PetBrevdb

#for each query, search for significant alignments using blastn. Example for RHO below.
blastn -db PetBrevdb -query RHO.fasta  -out RHO_out.txt

Query sequences:
>Sminthopsis crassicaudata long wavelength sensitive visual pigment [LWS] mRNA, complete cds
GenBank: EU232013.1
ATGACACAGGCATGGGACCCTGCAGGGTTCTTGGCTTGGCGGCGGGACGAGAACGAGGAGACTACTCGGGCCAGCCTTTTTGTTTATACCAACAGCAACAACACAAAGGGCCCATTTGAAGGTCCCAATTATCACATCGCCCCACGCTGGGTCTATAATCTCACCAGCTTATGGATGATCTTCGTGGTCATTGCTTCTGTCTTCACCAATGGGTTGGTGCTGGTGGCAACTATGAAGTTCAAGAAATTGCGCCATCCCCTGAACTGGATTCTGGTGAACTTGGCCGTGGCAGACCTGGGAGAGACCATTATCGCTAGTACCATCAGTGTCATCAATCAGATCTATGGCTACTTCATCCTGGGCCACCCGATGTGTGTTTTGGAGGGCTACACTGTTTCTCTGTGTGGAATCACAGGTCTCTGGTCCCTGGCCATCATTTCCTGGGAGAGGTGGGTTGTGGTGTGCAAGCCTTTCGGTAATGTGAAGTTTGATGCCAAGCTGGCCATGGTGGGCATTGTCTTCTCCTGGGTCTGGGCAGCTGTCTGGACTGCACCACCCATCTTTGGTTGGAGCCGATACTGGCCTCACGGGCTGAAGACATCCTGTGGGCCTGACGTGTTTAGCGGCAGCTCCGACCCTGGCGTTCAGTCCTACATGATTGTCCTCATGTCCACCTGCTGTATCCTTCCTCTCAGCATCATCATCCTCTGCTATATCCAAGTGTGGCTGGCCATCCGCGCAGTTGCTAAGCAACAGAAGGAATCAGAATCTACCCAGAAGGCCGAAAAGGAAGTGTCTCGCATGGTGATGGTAATGATCCTCGCCTTTTGCTTTTGCTGGGGGCCCTATGCCTTGTTTGCATGCTTTGCAGCAGCAAACCCTGGTTACGCCTTCCACCCTCTGACAGCATCCCTGCCTGCCTACTTTGCCAAGAGTGCCACTATCTACAACCCCATCATATATGTCTTCATGAACCGGCAGTTCCGAACCTGCATCCTGCAGCTTTTTGGGAAGAAGGTGGATGATGGCTCTGAAGTTTCCAGCACCTCTAGGACAGAGGTCTCTTCCGTCTCCTCTGTGGCGCCTGCCTAA

>Sminthopsis crassicaudata rhodopsin [RH1] mRNA, complete cds
GenBank: AY159786.2
ATGAACGGTACGGAGGGACCCAACTTTTACGTCCCCTACTCTAATAAGAGTGGGGTGGTCCGGAGCCCCTATGAGGAGCCCCAATACTATCTAGCCGAGCCATGGATGTTTTCCTGCCTGGCGGCTTATATGTTCATGCTGATCGTCCTGGGCTTCCCCATCAACTTCCTCACCCTCTACGTCACCATTCAGCACAAGAAACTGCGAACACCCTTGAATTACATCCTTCTGAACTTGGCAGTGGCTGATCTCTTCATGGTAATTTGTGGCTTCACCACCACCCTGGTAACCTCCCTAAATGGCTACTTTGTCTTTGGAACCACTGGCTGCCTAGTGGAAGGCTTCTTCGCCACCACAGGAGGTGAAGTAGCCCTCTGGGCCTTGGTGGTTTTGGCCATTGAGAGATATATTGTGGTCTGCAAGCCAATGAGCAACTTCAGGTTTGGGGAGAACCATGCCATCATGGGCGTCGCCTTCACTTGGATCATGGCTCTGGCTTGTTCTGTTCCACCCATCTTTGGCTGGTCCAGGTATATTCCAGAAGGAATGCAATGTTCGTGTGGAATTGACTATTATACTCTCAACCCTGAATTCAACAATGAATCTTTCGTCATCTACATGTTCGTGGTTCACTTCATCATTCCACTGACCGTCATTTTCTTCTGCTATGGACAACTGGTCTTCACAGTCAAAGAGGCCGCAGCCCAGCAGCAAGAGTCTGCTACCACCCAGAAGGCTGAGAAGGAAGTCACCCGTATGGTCATTATCATGGTCATCGCTTTCTTGATTTGCTGGGTGCCCTATGCTTCTGTGGCTTTTTACATTTTCACTCATCAAGGCTCTGACTTTGGCCCAATCTTCATGACCCTCCCGGCTTTCTTTGCCAAGAGTTCATCCATTTACAACCCAGTCATCTACATCATGATGAACAAGCAGTTCCGGAACTGCATGATCACCACTCTCTGCTGCGGCAAGAATCCATTGGGTGATGACGAGGCCTCCACCACAGCCTCCAAGACGGAGACCAGCCAGGTTGCTCCTGCATAAGCTCTGAGAAAGGCTCCAACTACACCGGCACACACAAGACCCCCCAAAGGTCGCCAACAGCTCACCTCTAGGAATGTCACCCTTGCCCCTAAGTCCTGATTCACAGCTACCCACTGAGAGTGACTGTACAGCATTAGGAGCAGTATCTATCCATCAGAAGAAGACTTTACCCAGTACCCACATTTTGAAAAAAAAAAAAAAAAAAAA

>Sminthopsis crassicaudata short wave sensitive opsin 1 [SWS1] mRNA, complete cds
GenBank: AY442173.1
ATGTCAGGGGATGAGGAGTTCTACCTGTTTAAAAACATCTCTCTCGTAGGACCGTGGGATGGCCCCCAGTACCACCTTGCTCCTGCCTGGGCCTTCCACTTCCAGACGGCTTTCATGGGCTTTGTCTTCTTCGCTGGGACATCCCTCAACGGCGTGGTGCTCATTGCCACACTTCGCTATAAGAAGCTGCGCCAGCCGCTCAACTACATCTTGGTCAACATCTCTTTGGCCGGCTTCATCTTCTGTGTCTTCTCCGTCTTCACGGTCTTCGTCTCTAGCTCCCAAGGCTACTTCGTCTTTGGCCGCCATGTCTGTGCGATGGAGGGTTTCCTGGGCTCTGTGGCAGGTTTGGTGACGGGCTGGTCACTGGCCTTCCTTGCTTTTGAGCGCTTCATTGTCATCTGCAAACCTTTTGGCAACTTCCGCTTCAATTCCAAGCACGCAATGATGGTGGTCCTGGCTACTTGGATCATTGGCATTGGCGTTTCCATCCCACCCTTCTTTGGCTGGAGTCGGTATATTCCCGAAGGCCTACAGTGCTCCTGTGGCCCTGACTGGTACACAGTAGGCACAAAATACCGCAGTGAATACTACACTTGGTTCCTCTTCATTTTCTGTTTCATTGTGCCTCTCTCCCTCATCTGCTTCTCCTACTCCCAGCTGCTGGGAGCCCTCCGAGCCGTTGCGGCCCAGCAACAAGAGTCAGCCACCACGCAGAAGGCAGAGCGGGAGGTGAGTCGCATGGTGGTGGTGATGGTGGGCTCCTTCTGCCTTTGCTACGTGCCCTACGCTGCCATGGCCATGTACATGGTCAACAATAGAAACCATGGGCTGGACCTACGGCTTGTCACCATCCCTGCCTTCTTCTCTAAGAGTGCTTGCGTCTACAACCCCATCATCTACTGCTTCATGAACAAGCAGTTCCATGCCTGCATCATGGAGATGATATGTAAAAAGCCAATGACAGATGATTCTGAAACCACCAGCTCTCAGAAAACTGAAGTCTCCACTGTTTCCTCCAGCCAAGTGGGGCCTAGTTAA

>Taeniopygia guttata [RH2] opsin mRNA, complete cds
GenBank: AF222330.1
TTCATTGCAGCTCCCGTAGCCAGGGCAGGATGAACGGGACGGAGGGGATCAATTTTTACGTGCCTATGTCCAACAAGACGGGGGTGGTGCGGAGCCCCTTCGAGTACCCGCAGTACTACCTGGCCGAGCCCTGGAAATACCGCCTCGTGTGCTGCTACATCTTCTTCCTCATCTCCACCGGCTTCCCCATCAACTTCCTCACCCTCCTGGTCACCTTCAAGCACAAGAAGCTCCGGCAGCCCCTCAACTACATCCTGGTCAACCTGGCGGTGGCTGACCTGTGCATGGCCTGCTTTGGTTTCACCGTCACCTTCTACACCGCCTGGAACGGCTACTTCGTGTTCGGCCCCATCGGCTGCGCCGTGGAGGGGTTCTTTGCCACGCTGGGAGGCCAGGTCGCCCTGTGGTCCCTGGTTGTCCTGGCCATCGAGCGCTACATTGTCATCTGCAAGCCCATGGGCAACTTCCGCTTCTCCGCCAGCCACGCCTTGATGGGCATCGCTTTCACCTGGGTCATGGCCATCTCCTGCGCCGCCCCGCCGCTCTTCGGCTGGTCCAGGTACATCCCGGAGGGAATGCAGTGCTCCTGCGGGCCCGACTACTACACCCACAACCCCGACTTCCACAACGAGTCCTACGTGCTCTACATGTTCGTCATCCACTTCATCATCCCCGTCGTCATCATCTTCTTCTCCTACGGACGCCTGGTGTGCAAAGTCCGGGAGGCAGCTGCCCAGCAGCAGGAGTCGGCCACGACCCAGAAGGCGGAGAAGGAGGTGACGAGGATGGTGATCCTCATGGTGCTGGGCTTCATGCTGGCCTGGACGCCCTACGCCGTGGTGGCATTCTGGATCTTCACCAACAAGGGCGCCGACTTCACGGCCACGCTGATGGCAGTGCCTGCCTTCTTCTCCAAGAGCTCCTCCCTCTACAACCCCATCATCTACGTGCTCATGAACAAACAGTTCCGCAACTGCATGATCACCACAATCTGCTGCGGCAAGAACCCCTTTGGGGATGAAGAAACCTCCTCCACCGTATCCCAGAGCAAGACCGAGGTCTCGTCCGTCTCCTCCAGCCAAGTGTCACCCGCATAGAGCACGACAGTTTAACTGGG

>Ornithorhynchus anatinus short wavelength sensitive 2 [SWS2] gene, complete cds
GenBank: EF050077.1
ATGCATAAAACTCACAGGAATCTGCAGAATGAGCTTCCTGAAGACTTCTTCATCCCCCTTCCCTTGGACACGGACAACATCACCTCTCTGAGTCCTTTCCTTGTGCCCCAAACCCACCTGGGAGGGTCGGGGATCTTCATGAGCCTGGCGGCCTTCATGTTCCTCCTCATAACCCTGGGCTTCCCTATCAATCTGCTCACCGTCATCTGCACCATCAAGTACAAGAAGCTGCGCTCCCACCTCAACTACATCCTGGTGAACCTGGCCGTCTCCAACATGTTGGTGGTCTGCGTGGGCTCCGCCACCGCCTTCTACAGCTTCGCCCACATGTACTTCGTCCTGGGCCCGACTGCCTGCAAAATCGAGGGCTTTGCGGCCACGCTGGGGGGTGAGTAACTCCATCCCGGAGCTGAGGCCATCGGGGAGGAGCACTTTCTCACCTGGGGTGGAGAGACGGGTGGGGCTCCCCATCAATGTAGAAGGGGAAGCGGCCAGCTTGCAGGTGGTGGGGAGGCAGCCCCCTTCCATCCCAGCTCTACCCCTGGGGGAAACAGGCCGAAGTAGGGTGGGAGACTTCAGGGGAGGTGAGAATTGAAGATGAAGATGCCAGCAAGGATGCTTCAAGGCCAAAGAGAAGAAGATACAGTGAAGCTTCCCAATCAGAAACCTGCTCTGCACAGAACTTTTCTTCCTGGTTTCTGTTCACTCTCCCCTCTGCCCACTTCACCCCCACATCGTCTTCCTTCATCGGTCCTCTCCTTGCTTTACTTCCTTTCTCTTCCATTTCTTCCTTGCCCTCTATTTCCCTAATGGCCACTGGGAAAATGTAAGCTCATTATGGGCAGGGAACGCATCCGCTCATCTTGTTATGTTGTACTCTCCCAATTGCTGTTTCAGGACTCTGCACATATAAAGCGCTTAATAAATACCACTGATTGATGACTCTGTTCCTCTCCTTCCCTCTTAACTTCTCTCTCTCTCTTCATCCCTCCATCTCCCCTTTCTACTATCCCTTGCTTGGCTTCCCTCTAGGCTCCCAATTGCCCCCTCCCTCCTCAGTCTCTGCCTCTCCCTATCCCATCCCAAGTAGGTTTTGGAGCAGTAGGCGGGCCTACTTGGGCAGAATCCCAGATGTCCTCATCTCCCATCCCCGCTTTCACCCTCTGCAGGGATGGTGAGCCTTTGGTCCTTGGCGGTGATCGCGTTTGAGAGGTTCTTGGTCATTTGCAAACCCCTGGGAAATCTGTCCTTCCGGGGCACTCACGCTATCTTCGGCTGTGCCGCCACTTGGGTGTTCGGGCTAGCCGCGTCCCTGCCGCCCCTGTTTGGCTGGAGCAGGTAGGTGCCAACCTTGGCGGACACCCCTTCCCTCTCCCGGGATAGAGGGTCGCTCTCCAGCTGACATGTATGTCAGAGGGCGGACTTATGTCATCCAAAATCGGGTGGGCGGGTAAGGGGAGGGTGGCTCCAAAACAGGTAGGGAAACACTATTGGCTGGGGAAGACCAGCCAACTGGTTGGCATCCATACAACAACCCAGGTGTTGAGGAGGGTAGTGAGGCTTCAGGAGAAAGGAGGAAAAGAATCCCAGGTCTCCGCAGAACCGCTAAAAGACACATAGTCATTCTCCTGCTTCTGGGCACTAGCTGCGGCTCAGGGTGTGGCCGGGGTTAGAGGAACTATCCTGAGTCACCTGATCTAGCCTGTAAGAACTCTCCCAATCGGGAAGTTTCTCTTCAGTCTGAATTAAATTAAATTAAATCCCACATCCTCTTGTTCTCCCCATAATAGCAACAGAGAACAATTCTCCATCCCTTCTCACTCGCTGAGTGGCAAATAAATAGCCCCAGTTCATTGTACTAATGGGGATCCCCCTCCTCAGGCTGTAGTTGTGGTGGGAAGATTGAGGCGAGGTGCCCAGAACAGTGGGTGTTGTCCACACATTCAGGTGGAGCATTCAGGACCGAGGACCCCGTTCCGGTTGGCATGAAAAGCAGTGGGGCCTAGTGAAAAGAGCACCGGCCTGGAAGTCAGAGGATCTGAGTTCTAATCCTGACTTTGCCACTTGTCCTCTGTGTGACCTTGAACAAGTCACTTCACTTCTCTATGCCTCAGTCCCCTCACCTGTAAAATTGGGATTAAAACCATAAATCCTAAGTAGTATGGGGACTCTGTCCAGCCTGCTTAACTTGTATTTACCCCAGCACTTGGTTCAGTGTCTGGTACATAGTTAGCATTTAACAAACACCTTGAAAAAAAGATGGATTAGGGGCCGCTCTAGGAGGAGGAGGAGGAGGATGGGCAGTCTGGGAGCTGAGGGGTCCCAGTGGCTGTCAAAACATCTCTGACGGTGGTCTAGAGCAGGAGGGGGAAGGAGAGCGAAGTGGGCAAACTCTCGTCTCAGCAGGCTGCTCCACCTATGGTTACCCACTCTACCCAGGTACATTCCCGAAGGTCTCCAGTGTTCCTGCGGTCCTGACTGGTACACGACCAACAACAAGTGGAACAATGAATCCTACGTGATCTTCCTCTTCTCATTCTGCTTTGGGGTCCCCTTATCCATCATCATCTTCTCCTACGGACGCCTCCTCCTCACCCTCCGGGCTGTAAGTGTGTGCTTCCCCTTCCCTCCGTCCAGACTCAGGATCCCCGGGGGGGGGGGGGAGGGGGTGACCCTGGAGAGCTGCAGCTCCAGATCTCGGGGTCCTCGTGCCAATCAATCAATCCATCAATCAATGGTATTTATTGAGCGCTTACTGAGTGCAGAGCACTGTAGACCACTCGTCACGGGGAAAATGAGTCAGGGGAGGGAAGACCGCATTTCCTGGCACCACCCGACTTTATGTGACAGAGTCTCTCTTCTGGCTGAGTAAGAAAGAGAAGGGCTGGGAAGCAGGTGGGAGGGTGAGAGAGAGAGAGAAGCCACCAGGACGCTGGTAGCTGCTCCACATCAATCTTCATGCCCCTTGCCAGCCCCCTCCCTCCTGGCAGAGAAAGCCAGCACCACATGGAGTTCAGGCATTCCATTCATGAGAAGCAACATGGCCTAGTGGAAAAAGCACAGCCCTGGGAGGCAGAAGAGCTGGATTCTAATCCTGAGTCTTACAATAATAATAATAATAGTGGTATTTGTTAAGTCCTTACTATGTACTAAGTGCCGGGATGTACAAGCAAATCGGGTTGGACATAGTCCCTGTTCCATGTGGGGTTCACAGTCTGAATCCCCATTTTACAGATGAGGTAACTGAGGCACAGAGAATTAAAGTGAGTTGCCCAAGGCCACACAGCAGACAAGTGGCAGAGCTGATATCAGAACTCAGATCCTTCTGACTCCCAGGCCTGTGTCCTATCCACTAAGCCACGCTTTGGCATCGCCCTAACTTGCTCCCGCTGCTCTTCCTCCCTCCCAGCCCCACAGCACATATGTACATATCAATAATTTTATTTATTTGTATAGATGTCTGTAACCTCCTCAACCCCCAAGACTGTAAGCTCATTGTGCACAGGGAATCTCACTGTTTATTGTTGCATTGTACTTTCCCAAGCGCTTAGTACAGTGCTCTGCACACAGTAAGCTCTCAATAAATACGTCAATGAATGAATGAACAAATATGTACCTGAATGAGATCAGCAGAGCAAGAAGTCCAAGAGTGTGACGATGTGTGTGAGCTGGGCCCCTGTGTGTTTGGGCGCGTGTTGGAATGACTCCTACTCAGGTGGGCCTTAACTGCCTGCAGATGGATCAGTGAGTGAATTTGGCTCCAACCTGTGACTGCCACGCTGACCCTCTGCCCAGAGACACTTTACGTAAGTCCTCCGGCTGGAGACACACGCCAACAGATTCCAGTCCTGAGGGCAAGCGGTCAGAGGCAGAGAAGGGAAGATAAGCTCCTTAATTCCAGGAGGAGAACAGTTGGATGGGGAGGGGCAGATTTTATCCCTAATACTGTAACCTGGTCAGAGACCCAGCCTTCTGCTCTTCCCAGCATCCCCCGCTCCAAACATGTCATCTCTCCACAGCATTCAGGGCCCTGCTCCCTCTGTGGCTCCCCAGGAGAACATTTAGTTTGCCCTTAACAGTGAGGCCCAGCCCAACCATACCTGACCAGAAAGGAGACCACACCAACTGCCATGCAGCCCTCCTACCACTGTCTTCCAGGTGGCTAAGCAGCAGGAGCAATCGGCCACTACCCAGAAGGCAGAGAGGGAGGTGACCAAGATGGTGATCGTCATGGTATTGGGATTTCTGGTATGCTGGCTGCCGTATGCCTCCTTCTCCCTTTGGGTGGTCACCAACCGGGGCCAGGTCTTTGACCTGCGCATGGCTTCCATCCCCTCCGTCTTCTCCAAGGCCTCCACCATCTACAATCCCATCATCTACGTCTTCATGAACAAGCAGGTTGGAACCCGGAGGCGGAGCGAGGAGCCCTGGGGGTGGGTCGAGCCCAGGGTGGGTTGGTGGGTGGGGAGGGCAAGATGACGGGGGAGTTTATCGGGTCTTTCCCTGGACCTTGGCATCGCAGGTGGAGGTGGAAACGATGCTCTGACCTGCTATACTGCATCTGGGATTGAGGCGAGGGTAATTGAGAAATAATTCGGGTTGGGTTGGTTTGCAGAGACCGGGGGTTTCTGGGAAGGGTCTCTGGAGGCATTCACAAGGGGTCTCTTAGTCACCAAACTCTCAGGCCCAGAAGTGAAACTCTTGGGGAAGGCACCTGTGGCTCCCACCCCGACTCAGCCCAGCACCTCTGGTTGGCATGGGACCAAGTCCTTCCGCTGAGAGCTTCCATCAGGATGCACACAGACTCTGAAGGCTGTGCTTCGACTACAGGGAGAAGGGGCCCAAAGGTCCACTGGACACAAATTCCCTGAGAGCCCTCTGGCCTCGGTGCTGCAGGGTGCTTCGACGAGGCGCTCTCAGTGGTCTCAGGTCTGGGCCCCCGCTCAGGGTTATTCAGCTCTATCACCACCCTCTCTGTGACCTGTCAGCTGTCCACCACCCTGGGCCAGGGGCGATCTGGATCTTAAGAGCCCCTCCTCTGTCCTCTCTTACAGTTTCGCTCCTGCATGCTCAAGCTCGTCTTCTGTGGGAAGAGCCCCTTTGGGGATGAGGACGAAATCTCAGGCAGCTCTCAGGCCACGCAGGTCTCCTCTGTCTCCTCCAGCCAGGTCTCCCCGGCATAG


Gene Candidate Sequences:
>P. breviceps LWS candidate cds  (687 bp)
ATGACACAGGCATGGGACCCTGCAGGGTTCTTGGCTTGGCGGCGGGACGAGAACGAGGAGACTACTAGGGCAAGCCTTTTTGTTTATACCAACAGCAACAACACAAGGGGCCCATTTGAAGGACCCAATTATCACATCGCCCCACGTTGGGTATTCAACCTCACCAGCCTCTGGATGATTTTTGTGGTCATCGCCTCCATCTTCACCAATGGGCTGGTACTGGTGGCAACCATGAAGTTC
AAGAAATTGCGCCACCCCCTGAACTGGATCCTGGTGAACTTGGCCATGGCTGACCTGGGGGAGACCATCATTGCTAGTACCATCAGTGTCATCAACCAGATCTATGGTTACTTCATCCTGGGCCACCCGATGTGTGTCCTGGAGGGTTACACAGTCTCTCTATGTGGAATCACAGGTCTCTGGTCCCTGGCCATCATTTCCTGGGAGAGGTGGGTGGTGGTGTGCAAGCCTTTTGGTAATGTGAAGTTTGATGCCAAGCTGGCCATGGTAGGCATTATCTTCTCTTGGGTCTGGGCAGCTATCTGGACTTCACCACCCCTCTTTGGCTGGAGCCAGTTCCGAATCTGCATCCTACAGCTTTTTGGGAAGAAGGTGGATGATGGCTCCGAAGTTTCCAGCACCTCTAGGACAGAGGTCTCTTCTGTGTCCTCTGTGGCGCCTGCATAA

>P. breviceps RHO candidate cds  (1089 bp)
ATGAATGGCACAGAGGGACCCAACTTTTATGTCCCTTTTTCCAATAAGACTGGTGTGGTGCGAAGCCCCTTTGAGGAACCTCAGTATTATCTGGCCGACCCATGGCAGTTCTCCTGCCTGGCGGCTTATATGTTCATGCTGATTGTCCTGGGTTTCCCCATCAACTTCCTCACCCTCTATGTAACCATCCAGCACAAGAAACTGCGGACACCCTTGAACTACATCCTGCTGAACTTGGCAGTAGCTGACCTCTTCATGGTATTTGGTGGTTTCACCACCACCCTTTATACCTCCTTGCATGGCTACTTTGTTTTTGGACCCACTGGCTGCAACTTGGAAGGATTCTTCGCCACCACAGGAGGTGAAATAGCTCTGTGGTCCTTGGTGGTTTTGGCCATTGAGAGATATGTTGTGGTCTGCAAACCAATGAGCAACTTCAGGTTTGGGGAGAACCATGCCATCATGGGGGTCGCCTTCACTTGGGTCATGGCTCTGGCTTGTTCTGCTCCACCCCTCCTCGGCTGGTCCAGGGCTGCAGCCCAGCAGCAAGAGTCTGCTACCACCCAGAAGGCTGAGAAGGAAGTCACCCGTATGGTCATTATCATGGTCATCGCCTTCTATATTTGTTGGTTGCCGTATGCCGGTGTGGCTTTTTACATTTTCACTCATCAGGGCTCCAACTTTGGTCCAATCTTCATGACCCTCCCGGCTTTCTTTGCCAAGACGTCCTCCATTTACAACCCTGTCATCTACATCATGATGAATAAGCAGTTCCGAACCTGCATGATCACCACCCTCTGCTGCGGCCACAACCCATTGGGTGATGAGGAGGCCTCTGCTACAGCCTCCAAGACGGAGACCAGCCAGGTTGCTCCTGCATAAGCTCTAAGAACGGCTCCATCCACACCTGGCACACCAGATTCCCGAAGGCCGCCAACAGCCCACTTATAGGAATATCATCCCCTGCCCCTAACTTCTGATTCACAGCTACCCACTGAGAATGACTGGACAGCATTAGGAGCACTATCTGTCCATCAGAAGGAGGTTATACCTAGTACCCAAATTTTGAAACAAAAGGAAAAAAATAAA

>P. breviceps SWS candidate cds (723 bp)
ATGTCAGGGGATGAGGAGTTCTACCTGTTCAAAAACATCTCATCAGTGGGGCCATGGGATGGCCCTCAGTACCACATTGCTCTGCCCTGGCCCTTCCACTTCCAGATGGCTTTCATGGGTTTGGTCTTCTTTATAGGGACACCGCTCAATGCTGTAGTGCTTATGGCTACACTTAGCTATAAGAAACTGCGCCAGCCACTCAACTACATCTTGGTTAATGTCTCCTTGGCTGGTTTCATCTTCTGTATCATCTCTGTCTTCACTGTCTTCATTTCTAGCTCCCAAGGCTACTTCATCTTTGGCTGCCATGTTTGTGCAATGGAGGCTTTCCTGGGCTCTGTGGCAGGTCTACAGTGTTCCTGTGGCCCTGACTGGTACACCGTGGGCACAAAATACCGCAGCGAGCACTACACTTGGTTTCTCTTCATTTTCTGTTTTATTGTGCCTCTCTCCCTCATCTGCTTCTCCTACTCCCAGCTGCTGGGAGCCCTCAGAGCTGTTGCAGCCCAACAACAAGAGTCAGCCACAACACAGAAGGCAGAGATGGTGGTGATGATGGTGGGCTCCTTCTGCCTTTGCTATGTGCCCTATGCTGCCCTGGCCACGTACATGGTCAACAATCGGAACCATGGGCTGGACCTACGGTTTGTCACTATCCCTGCCTTCTTTTCTAAGAGTGCTTGTGTCTACAACCCCATCATCTATTGCTTCATGAACAAGCAG

Gene Candidate Translated Protein Sequences:
Note: Dashes denote sequence gaps compared to ten most closely related genes from other species
>P. breviceps LWS candidate protein sequence (228 aa)
MTQAWDPAGFLAWRRDENEETTRASLFVYTNSNNTRGPFEGPNYHIAPRWVFNLTSLWMIFVVIASIFTNGLVLVATMKFKKLRHPLNWILVNLAMADLGETIIASTISVINQIYGYFILGHPMCVLEGYTVSLCGITGLWSLAIISWERWVVVCKPFGNVKFDAKLAMVGIIFSWVWAAIWTSPPLFGWS-QFRICILQLFGKKVDDGSEVSSTSRTEVSSVSSVAPA*

>P. breviceps RHO candidate protein sequence  (293 aa)
MNGTEGPNFYVPFSNKTGVVRSPFEEPQYYLADPWQFSCLAAYMFMLIVLGFPINFLTLYVTIQHKKLRTPLNYILLNLAVADLFMVFGGFTTTLYTSLHGYFVFGPTGCNLEGFFATTGGEIALWSLVVLAIERYVVVCKPMSNFRFGENHAIMGVAFTWVMALACSAPPLLGWSR-AAAQQQESATTQKAEKEVTRMVIIMVIAFYICWLPYAGVAFYIFTHQGSNFGPIFMTLPAFFAKTSSIYNPVIYIMMNKQFRTCMITTLCCGHNPLGDEEASATASKTETSQVAPA*

>P. breviceps SWS candidate protein sequence  (241 aa)
MSGDEEFYLFKNISSVGPWDGPQYHIALPWPFHFQMAFMGLVFFIGTPLNAVVLMATLSYKKLRQPLNYILVNVSLAGFIFCIISVFTVFISSSQGYFIFGCHVCAMEAFLGSVA-GLQCSCGPDWYTVGTKYRSEHYTWFLFIFCFIVPLSLICFSYSQLLGALRAVAAQQQESATTQKAE-MVVMMVGSFCLCYVPYAALATYMVNNRNHGLDLRFVTIPAFFSKSACVYNPIIYCFMNKQ-
2
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LWS Phylogeny

Bos_taurus 0.03318
Diceros_bicomis_minor 0.01333
Ursus_mariimus 0.00951
Petaurus_breviceps 001344
Phascolarctos_cinereus 0 00704
‘Vombatus_ursinus 0.01769
Trichosurus_vuipecuia 00104
Dromciops_giroides 001259
Caluromys_phiander 002426
Graciinanus_agils 001023
Monodelphis_domestca 0 02368

Petaurus_breviceps 003893
Thylamys_elegans 0.02731
Phascolarctos_cinereus 00135
‘Smintnopsis_crassicaudata 001621
Antechinus_favipes 0.00618
Sarcophils_harrisi 0.00249
Molossus_molossus 0.05265
Tadarida_brasitensis 0.00817
Eptesicus_fuscus 000404
Myots_lucifugus 0.00020
Myotis_myolis 0.00544.

Petaurus_broviceps 001582
Tarsipes_tostratus 0 00611
Cercartotus_concinnus 00115
Trchosurus_vulpecusa 0 01604
Notamacropus_eugen 0 00842
Setonix_brachyurus 0 0026
Iso0don_obseulus 0.01702
Sminthopsis_crassicaudata 0 00756
Sarcophius_harmsi 000034
Antechinus Bavpes 000241
Dromiciops_giroides 000414




