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Fig. S1  SDS-PAGE purity analysis of the wild type berovin and its certain mutants after purification on
Mono Q column. Lanes: 1, standard proteins; 2, wild type berovin; 3-8, berovin mutants. 12.5%

polyacrylamide gel was stained with Coomassie Brilliant Blue.
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Fig. 52  Example of chromatographic separation of an active photoprotein from apoprotein on Mono Q
column. The berovin was eluted with a linear salt gradient of NaCl from 0 to 0.5 M (blue line). The
fractions corresponding to the active berovin and apo-berovin are highlighted by yellow and grey,

respectively.
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Mitrocomin ~ —--—----- MSMGSRYAVKLTTDEDN--——-- PKWIARHKHMENFLDINSNGOINLNEMVH
Aequorin = —--————- MTS-EQYSVKLTPDFDN------ PKWIGRHKHMFNFLDVNHNGRISLDEMVY
Berovin MTERLNEQNNESYRYLRSVGNQWQFNVEDLHPKMLSRLYKRFDTFDLDSDGKMEMDEVLY
Mnemiopsin —--MPLDETNNESYRYLRSVGNTWKFNVEDVHPKMLERLYKRFDTFDLDTDGKMTMDE IMY
Bathocyrin --MPIDQSVNESYKYLRSVGNTWEFDVEKLHPKMLSRLYKRFDTFDLDCDGKMMMEEVLY
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Clytin KASDDICAKLGATPEQTKRHQDAVEAFFKKIGMDYGKEVEFPAFVDGWKELANYDLKLWS
Obelin KASDDICAKLEATPEQTKRHOQVCVEAFFRGCGMEYGKEIAFPQFLDGWKQLATSELKKWA
Mitrocomin KASNIICKKLGATEEQTKRHQKCVEDFFGGAGLEYDKDTTWPEY IEGWKRLAKTELERHS
Aequorin KASDIVINNLGATPEQAKRHKDAVEAFFGGAGMKYGVETEWPEY TEGWKRLASEELKRYS
Berovin WP-DRMRQLVNATDEQVEKMRDAVRVEFFLHRGVEPVNGLLREORVEANRVFAEAERERER
Mnemiopsin WP-DRMRQLVNATDEQVEKMRAAVHTFFFHKGVDPVNGLKREDWVEANRVFAEAERERER
Bathocyrin WP-DRMRQLVNATDEQVEKMREAVRIFFLNKGVDPEEGLKREDWVEANRVEFAEAERERER
130 140 150 160 170 180
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Clytin ONKKSLIRDWGEAVFDIFDKDGSGSISLDEWKAYGRISGICSSDEDAEKTFKHCDLDNSG
Obelin RNEPTLIREWGDAVFDIFDKDGSGTITLDEWKAYGKISGISPSQEDCEATFRHCDLDNSG
Mitrocomin KNQVTLIRLWGDALFDIIDKDRNGSVSLDEWIQYTHCAGIQQSRGQCEATFAHCDLDGDG
Aequorin KNQITLIRLWGDALFDIIDKDONGATSI.DEWKAYTKSAGIIQSSEDCEETFRVCDIDESG
Berovin RGEPSLIALIBNIYYDVLDDDGDGTVDVDELKTMMKA - - - DVPQEAAY TFFEKADTDKSG
Mnemiopsin RGEPSLIALLSNAYYDVLDDDGDGTVDVEELKTMMKAF--DVPQEAAYTFFQOKADTDKTG
Bathocyrin RGESSLIALLSNAYYDVLDDDGDGTVDVDELKTMMKAF--DVPQEAAYTFFEKADTDKSG
190 200 210
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Clytin KLDVDEMTRQHLGFWYT-LDPNADGLYGNEFVP-
Obelin DLDVDEMTRQHLGFWYT-LDPEADGLYGNGVP-
Mitrocomin KLDVDEMTROHLGEFWYS-VDPTCEGLYGGAVPY
Aequorin QLDVDEMTRQHLGFWYT-MDPACEKLYGGAVP-
Berovin KLERTELVHIERKFRMEPYDPOWDGVEAYKY - -
Mnemiopsin KLERPELVHLFRKFWMEPYDPQWDGVYAYKY -
Bathocyrin RLERPELVNLFRKFWMESYDPQWDGVYAFKY - -
Fig. S3  Comparison of the amino acid sequence of berovin (AFE88612) with those of hydroid

photoproteins: obelin from Obelia longissima (Q27709), aequorin from Aequorea victoria (P07164),
clytin from Clytia gregaria (CAA49754), mitrocomin from Mitrocoma cellularia (AlU48027), and
ctenophore photoproteins: mnemiopsin from Mnemiopsis leidyi (ADD70248) and bathocyrin from
Bathocyroe fosteri?®. Red and blue letters represent identical and similar residues, respectively, black
letters show nonsimilar residues. The residues that form the Ca?*-binding site are underlined. Gaps are
shown by dashes. The amino acid residues forming the inner coelenterazine-binding cavity of the berovin

are highlighted by yellow boxes.



Table S1

The results of 2-hydroperoxycoelenterazine docking

vdW +

fEStimated Iizrf::int:i?cits: H-bond + Electrostatic inter;O(;cfelcular Interaction
Model r?i en(;e.rgy constant dissolve energy ener Frequency surface

Ok (I)n Inlg energy (kcal/mol) (kcal/r’izl)l)

(keal/mol) (kcal/mol)
M.UHK -6.07 35.42 uM -5.83 -0.24 -6.07 30% 1035.59
M.1JFO -3.54 2.55mM -3.39 -0.14 -3.54 20% 992.883
M.2F8P -9.05 230.97 nM -9.05 -0.01 -9.05 100% 1277.823




