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Fig S1. Protein alignment of scallop (Air-RTC, Pmax-RTC) and squid (Tpac-RTC)

retinochrome with bovine rhodopsin (Bov-Rho). Alignment follows numbering system of

Bov-Rho. Glutamate (E) counterion and the retinal-binding Lysine (K) in blue, indicated by 1 and
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I, respectively. Mutation sites in this study and their homologous positions in bovine and squid

are shown in three boxes.
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Fig S2. Unfitted spectral data of mutant Argopecten irradians retinochrome. Black curves X
. . Y-
plot of the average of five dark (unexposed) spectra and red curves show the average of five o
: : . : - : : ©
spectra after 3-minute exposure to blue light. Vertical black lines indicate maximum absorption c
-}
peaks of unfitted data. Insets show the differential absorbance of the dark spectrum minus the e

spectrum recorded after irradiation with blue light.
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Fig S3. Unfitted spectral data of mutant Pecten maximus retinochrome. Black curves plot
of the average of five dark (unexposed) spectra and red curves show the average of five spectra
after 3-minute exposure to blue light. Vertical black lines indicate maximum absorption peaks of
unfitted data. Insets show the differential absorbance of the dark spectrum minus the spectrum

recorded after irradiation with blue light.
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Table S1. Primer sequences and annealing temperatures used in cloning of wild-type

retinochromes and the creation of the seven mutants.

Cloning Target Sequence (5’ to 3') Annealing temp
(°C)

Airr-RTC:

Out-UTR_F TGCATGGCAGTGGCTCGGAA Step up 49 - 54°C

Out-UTR_R ACGTCACTCGTTTCCTGTCTCAACA Step up 49 - 54°C

In-UTR_F CACATTTGATAGAATTGCTCTCG Step up 49 - 54°C

In-UTR_R CCTGACTGAAAATAGATAAATCTCTG Step up 49 — 54°C

BamHlI site ATGCGGATCCCACCATGAGCTCCCCTACAGATACCG 55°C

EcoR1 site GCATGAATTCTTGGCCTTGGCTTCCTGTTC 55°C

Pmax-RTC:

Out-UTR_R CCACGGACGCGGGGGTATTG Step up 49 - 54°C

In-UTR_F GCACAGTGTTAGATAGAGCTCGAGGG Step up 49 - 54°C

In-UTR_R TGCCTGGCGGAGGACCTTCA Step up 49 - 54°C

BamHlI site GCGGATCCCACCATGTCGTCACCTACTGATAC 55°C

EcoR1 site GCATGAATTCTTGGCCTTGGCTTCCTGC 55°C

Airr-RTC AM181L:

Forward GAGTCACATTACGTACCTGCAGGCGATGGTAATC 60°C

Reverse TAATGGTAGCGGACGTCCATGCATTACACTGAGC 60°C

Airr-RTC AW188Y:

Forward AGGCGATGGTAATCACGTGGCTCATTCTCTTTGTCATGG 60°C

Reverse GTACTGTTTCTCTTACTCGGTGCACTAATGGTAGCGGAC 60°C

Airr-RTC AV193A:

Forward GTACCTCATTCTCTTTGCCATGGCGTTTTACGGAC 60°C

Reverse CAGGCATTTTGCGGTACCGTTTCTCTTACTCCATG 60°C

Airr-RTC

AW188Y+V193A: 60°C

Forward CACGTGGCTCATTCTCTTTGCCATGGCGTTTTAC 60°C

Reverse GTAAAACGCCATGGCAAAGAGAATGAGCCACGTG

Pmax-RTC

AL181M: 60°C

Forward AACCACATGACCTACATGCAGGCAATGGTAATCACGT 60°C

Reverse CGTGATTACCATTGCCTGCATGTAGGTCATGTGGTTC

Pmax-RTC

AY188W. 60°C

Forward GCAGGCAATGGTAATCACGTACCTCATTCTCTTTGCC 60°C

Reverse GCAAAGAGAATGAGGTACGTGATTACCATTGCCTGCA

Pmax-RTC

AA193V: 60°C

Forward GTCCGTAGAAAGCCATGACAAAGAGAATGAGCCAC 60°C

Reverse GTGGCTCATTCTCTTTGTCATGGCTTTCTACGGAC

Pmax-RTC

AY188W+A193V. 60°C

Forward CACGTACCTCATTCTCTTTGTCATGGCTTTCTACGGACT 60°C

Reverse GTCCGTAGAAAGCCATGACAAAGAGAATGAGGTACGTGA
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