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1 82

BRLuc MEDAKNIKKGPAPRYPLEDGTAGEQLHKAMKRNAQVPGTIAFTDAHIEVDITYAEYFEMSVRLAEAMKRYGLNTNHRIVVCS
BOLuc MEDAKNIKKGPAPRYPLEDGTAGEQLHKAMKRNAQVPGTIAFTDAHIEVDITYAEYFEMSVRLAEAMKRYGLNTNHRIVVCS
BgLuc MEDAKNIKKGPAPRYPLEDGTAGEQLHKAMKRNAQVPGTIAFTDAHIEVDITYAEYFEMSVRLAEAMKRYGLNTNHRIVVCS
PpyLuc MEDAKNIKKGPAPEYPLEDGTAGEQLHKAMKRMANVPGTIAFTDAHIEVNITYAEYFEMSVRLAEAMKRYGLNTNHRIVVCS
83 164
BRLuc ENSLQFFMPVLGALFIGVAVAPANDIYNERELLNSMGISQPTVVFVSKKGLOQKILNVOQKKLPIIQKITIIMDSKTDYQGFQSM
BOLuc ENSLQFFMPVLGALFIGVAVAPANDIYNERELLNSMGISQPTVVFVSKKGLOQKILNVQKKLPIIQKIIIMDSKTDYQGFQSM
BgLuc ENSLQFFMPVLGALFIGVAVAPANDIYNERELLNSMGISQPTVVFVSKKGLOQKILNVOQKKLPIIQKITIIMDSKTDYQGFQSM
PpyLuc ENSLQFFMPVLGALFIGVAVAPANDIYNERELLNSMNISQPTVVFVSKKGLQKILNVQKKLPIIQKIIIMDSKTDYQGFQSM
165 246
BRLuc YTFVTSHLPPGFNEYDFKPESFDRDKTIALIMNSSGSTGLPKGVALPHRALCVRFSHARDPIFGNQIKPDTAILSVVPFHHG
BOLuc YTFVTSHLPPGFNEYDFKPESFDRDKTIALIMNSSGSTGLPKGVALPHRALCVRFSHARDPIFGNQIKPDTAILSVEPFHHE
BgLuc YTFVITSHLPPGFNEYDFKPESFDRDKTIALIMNSSGSTGLPKGVALPHRALCVRFSHARDPIFGNQIKPDTAILSVEPFHHE
PpyLuc YTFVTSHLPPGFNEYDFMPESFDRDKTIALIMNSSGSTGLPKGVALPHREMICVRFSHARDPIFGNQIMPDTAILSVVPFHHG
247 328
BRLuc FGMFTTLGYLICGFRVVLMYRFEEELFLRSLODYKIQTALLVPTLFSFLAKSTLIDKYDLSNLHEIASGGAPLSKEVGEAVA
BOLuc FGMBTTLGYLICGFRVVLMYRFEEELFLRSLODYKIQTALLVPTLFSFLAKSTLIDKYDLSNLHEIASGGAPLSKEVGEAVA
BgLuc FGMBTTLGYLICGFRVVLMYRFEEELFLRSLQDYKIQBALLVPTLFSFLAKSTLIDKYDLSNLHEIASGGAPLSKEVGEAVA
PpyLuc FGMFTTLGYLICGFRVVLMYRFEEELFLRSLQDYKIQBALLVPTLFSFEAKSTLIDKYDLSNLHEIASGGAPLSKEVGEAVA
329 410
BRLuc KGFHLPGIRQGYGLTETTSAILVTPKGDDKPGAVGKVVPFFEAKVVDLDTGKTLGVNQRGELCVRGPMIMSGYVNNPEATNA
BOLuc KRFHLPGIRQGYGLTETTSAI LETPKGDDKPGAVGKVVPFFEAKVVDLDTGKT LGVNQRGELCVRGPMIMSGYVNNPEATNA
BgLuc KRFHLPGIRQGYGLTETTSAI LBTPKGDDKPGAVGKVVPFFEAKVVDLDTGKT LGVNQRGELCVRGPMIMSGYVNNPEATNA
PpyLuc KRFHLPGIRQGYGLTETTSAI LETPEGDDKPGAVGKVVPFFEAKVVDLDTGKT LGVNQRGELCVRGPMIMSGYVNNPEATNA
411 492
BRLuc LIDKDGWLHSGDIAYWDEDEHFFIVDRLKSLIKYKGYQVAPAELESILLQHPNIRDAGVAGLPDDDAGELPAAVVVLEHGKT
BOLuc LIDKDGWLHSGDIAYWDEDEHFFIVDRLKSLIKYKGYQVAPAELESILLQHPNIRDAGVAGLPDDDAGELPAAVVVLEHGKT
BgLuc LIDKDGWLHSGDIAYWDEDEHFFIVDRLKSLIKYKGYQVAPAELESILLOQHPNIRDAGVAGLPDDDAGELPAAVVVLEHGKT
PpyLuc LIDKDGWLHSGDIAYWDEDEHFFIVDRLKSLIKYKGYQVAPAELESILLQHPNIEDAGVAGLPDDDAGELPAAVVVLEHGKT
493 550
BRLuc MTEKEIVDYVASQVTTAKKLRGGVVFVDEVPKGLTGKLDARKIREILIKAKKGGKI-—
BOLuc MTEKEIVDYVASQVTTAKKLRGGVVFVDEVPKGLTGKLDARKIREILIKAKKGGKI-—
BgLuc MTEKEIVDYVASQVTTAKKLRGGVVFVDEVPKGLTGKLDARKIREILIKAKKGGKI-—
PpyLuc MTEKEIVDYVASQVTTAKKLRGGVVFVDEVPKGLTGKLDARKIRE ILIKAKKGGKEERE

Figure S1: Amino acid alignment of the BrLuc, BoLuc, BglL.uc and PpyLuc luciferases. The red
highlighted residues indicate the mutated amino acids.
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Figure S2: (a) BoLuc mutant and (b) BrLuc mutant emission spectra obtained at different pH (5.0,
7.0 and 8.0) with D-Luciferin substrate. BrLuc emission at pH 5.0 was not detectable.
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Figure S3: (a) BoLuc mutant and (b) BrLuc mutant emission spectra obtained at different
temperature (25°, 37° and 45°C) with the D-Luciferin substrate.

Table S1. Kinetic Parameters of BgLuc, BoLuc and BrLuc mutants

ean;lcne Km (uM) Kcat (cps/M)* Kcat/ Km
BglLuc 20.9+0.5 491x 103 2.93 x 1010
BoLuc 82+0.2 497 x 108 6.06 x 107
BrLuc 196 + 11 1.50 x 103 7.92 x 103

* Apparent kcat values were calculated by dividing the apparent Vmax (cps) by the luciferase

concentration (6.6 x 10° M)



