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1. Many opsins have gone missing relative to the Channel

Opsins are light sensitive transmembrane proteins, with |
73 Q2 ctaurus punctatus XP 0178235751 | Figure 2. Opsins of Zebrafish, Catfish
2. Present opsins are found mostly transcribed with introns

the best-known visual opsins found in rod and cone cells po P Baio e KTatesez mnd 4 Channel Catfish, and

Danio rerio KT008391 Exorh

of the eyes. There are also non-visual opsins found in el | R e [ Phreatobius shownina . . . :
] y ) p ] 49 » E‘j,jnio rerio KTO0B398 Sws? phylogenetictree (m|55|ng Rh 3. W'th one exceptK)n , OpS'ﬂS present dare InC0mp|Ete
tissues not normally exposed to light such as the brain, ) 1% The phylogery shows,for transcripts
j j i Phrcalobis Val example, that Phreatobius has ) : :
kidney, and heart. Recent studies have reported opsins ) i Rglr')l e 4. The opsin sequences in Phreatobius compared to the two
may have non-light functions such as heat detection in " the Channel Catfish RgrZ andin surface fish, do not show evidence of neutral evolution.
mammalian sperm* and locomotionin larval Drosophilo?. 5 adade with the more distantly
I related Danio rerio Rgr1. . . .
s 2 CLrsieoTo) Phreatobiusladks some opsins We found evidence of as many as 11 opsins that persist through
compared to Channel Catfsh, evolution in the dark with the Phreatobius transcriptome. A

Danio rerio KT008431 Opn4x1

Danio rerio KT008432 Opn4x2 and DGI’)IOI’EHO, fOrexample

HypOthESiS cr e 15 01700 Rr2. Neighbourjoining ree prominent example, Rhodopsin (Rh1), is a highly expressed full

Ictalurus punctatus NP 001187239.1 OPN4
Ictalurus punctatus XP 017318327.1

N , L , " Danio e K1006420 Opnam from bootstrap method with length sequence known for light-independent functions such as a
To identify specific opsins with important roles other than light sensitivity, calurus punctatus NP 00115713.1 gt X , .g P ;
role in thermosensory signaling pathways>.

Phreatobius Opn4m3 1(11) repllcates and

OPN5

we hypothesize these genes would still be expressed in the blind eyeless PR P evolutionary distances (P

Phreatobius Peropsin
Danio rerio KT008427 Rgr2

subterranean fish (Phreatobius cisternarum) that have evolved in the e e mar | g opi distance) using the program

Ictalurus punctatus XP 017318777.1

dark for millions of years. MEGAG. Fragments of various sizes of the other 10 opsins were detected in
the transcriptome with varying levels of expression and intron
retention (Table 2). Even though these sequences are incomplete
and contain introns, they show evidence against neutral

Table 1. Comparison of opsins presentin opsin families between three fish species and with +/-generalizing

We also compare these genes to opsins of a surface relative, Channel oresence and absence of opsins found throughout the Mammialia taxa

catfish (Ictalurus punctatus), and Zebrafish (Danio rerio) by characterizing

intron/exon boundaries and nucleotide substitutions. Curent names T s Bs § g g 25t R o3 molecular evolution and for purifying selection, in which opsins
thod — B S O N W O G W W M have selective pressure to retain their original function (Table 3).

Mammalia

Little is known about intron retention, but several studies have
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. . - incicatesshow much of herespectivepsingenethe (DR) and Channel Catfish (IP). dS and dN represents transcrl!ots from the same gene that lack !ntrons .'If it S true that

2555;:%,0 ta aSt.S?ca"C “;':g“ £ebra Z ORSn>es qr‘FaeW Seﬁife”iis ag:”“t | (e:atﬁ i multiple contigs cover. Besides Rh.1 most of the other synonymous and nor-synonymous substitutions per these pieces may negatively regulate opsin translation, it’s
reatobius transcriptome. The same was done on a surface relative, the Channe S opsins areincomplete transcripts. 13 out of 18 transcripts site respectively. Negative values show evidence for Co. . . : :

transcriotome ascomparison owvorconcoofintomotenton (R whiod torsoes,  puryingselecionofthegene, AnalysisusedtheNer intriguing that we found them in a fish that lives in the dark.

show evidence of bothintron splicingand IR. Gojobori method with the program MEGAY.

exorh Phreatobius
exorh Channel catfish
exorh Zebrafish
in 1.1 Zebrafish
in 1.1 Channel catfish
in 1* Phreatobius
1 1* Channel catfish
in 1.1 Phreatobius
opsin 1.1 Channel catfish
O 1 1.2 Zebrafish
IWS Phreatobius
IWS1 Zebrafish
S2 Zebrafish
S Channel Catfish
SWS2 Zebrafish
SWS1 Zebrafish
VAl Channel Catfish
VA2 Channel Catfish
VAl Zebrafish
VAZ Phreatobius
VAZ? Zebrafish

— This study is the first step in identifying opsins with non light-
I Gheed  present e | me s W sensing roles. In future work we hope to analyze and compare our

Rhl.1 1 v 1626 100

BT R R e S o transcripts to the Phreatobius genome.
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Figure 1. Alignment of opsins obtained from the blast search. Amino acids shown from opsins of
Zebrafish, Channel Catfish, and Phreatobius in the sequence editing program BioEdit . Some

S TN N N N S N N N N

- L1 % Peropsin ¢ 5300 2011 Science 331(6022): 1333-1336.
Phl’EGtObIUSSEC]UEﬂCGS arefragm ented (EXOIh, RhOdOp sin1.7, VAZ) compared tothe Complete Rerl 681 52 Paomm DRIP 59 o0 4.  Braunschweig, U., Barbosa-Morais, N. L, Pan, Q., Nachman, E. N., Alipanahi, B., Gonatopoulos-Pournatzis, T, Frey, B., Irimia, M., &
Zebrafish and Channel Catfish OpSinS. Intron and exon boundaries were descnbed, and introns were 514 S ,__'3’ 20 o Blencowe, B. J. 2014. Widespread intron retention in mammals functionally tunes transcriptomes. Genome Research 24(11):
RGRE DR 55 00 1774-1786.

removed fmm thisaminoadd ahgn ment. 5. Wong J.J.L,Au,A.Y. M., Ritchie, W, & Rasko, J.E.J. 2015. Intron retention in mRNA: no longer nonsense. Known and putative roles of

Intron retention. Bioessays 38: 41-49.



