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Figure S1. SDS-PAGE image of the purified luciferase variants. All purified protein samples
were assessed for purity prior to dialysis. All four enzymes displayed the expected molecular

weight of approximately 62 kDa.
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Figure S2. Luminescence time course of the luciferase variants. Each reaction contained 50 pM
D-Luciferin, 2 mM ATP, and 1.6 pg/mL enzyme. The initial burst (flash) was observed within the
first 5 s of the reaction followed by the steady glow phase. The measurements were recorded using

Fluorolog-3 spectrofluorometer (HORIBA).
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Figure S3. Map of the luciferase expression plasmids. Ptrc: trc promoter, luc (wt): luciferase

coding gene, His tag: 6x histidine tag, ampR: ampicillin resistance marker (3-lactamase), pPBR322

ori: origin of replication, laclg: Lac repressor.
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Figure S4. DNA sequence of the luciferase expression cassette. Red: trc promoter, blue:
luciferase (WT) coding sequence, pink: 6x histidine tag, green: transcription terminator. The
locations of the eight point mutations are highlighted. The codon changes made for the mutations
are as follows: T214A (ACT>GCC), A215L (GCC>CTG), 1232A (ATT>GCC),
F295L(TTC>CTG), E345K(GAG>AAA), 1423L (ATA>CTG), D436G (GAC>GGC), L530R

(CTC>CGC).
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WT:
MEDAKNIKKGPAPFYPLEDGTAGEQLHKAMKRYALVPGTIAFTDAHIEVNITYAEYFEMSVRLAEAMKRYGLNTNHR
IVVCSENSLQFFMPVLGALFIGVAVAPANDIYNERELLNSMNISQPTVVEFVSKKGLQKILNVQKKLPIIQKITIIMDS
KTDYQGFQSMYTFVTSHLPPGFNEYDEVPESFDRDKTIALIMNSSGSTGLPKGVALPHRTACVREFSHARDPIFGNQI
IPDTAILSVVPFHHGFGMFTTLGYLICGFRVVLMYRFEEELFLRSLODYKIQSALLVPTLFSFFAKSTLIDKYDLSN
LHETIASGGAPLSKEVGEAVAKRFHLPGIRQGYGLTETTSAILITPEGDDKPGAVGKVVPFFEAKVVDLDTGKTLGVN
QRGELCVRGPMIMSGYVNNPEATNALIDKDGWLHSGDIAYWDEDEHFFIVDRLKSLIKYKGYQVAPAELESILLQHP
NIFDAGVAGLPDDDAGELPAAVVVLEHGKTMTEKEIVDYVASQVTTAKKLRGGVVEFVDEVPKGLTGKLDARKIREIL
IKAKKGGKSKLHHHHHH

YY5:
MEDAKNIKKGPAPFYPLEDGTAGEQLHKAMKRYALVPGTIAFTDAHIEVNITYAEYFEMSVRLAEAMKRYGLNTNHR
IVVCSENSLQFFMPVLGALFIGVAVAPANDIYNERELLNSMNISQPTVVEFVSKKGLQKILNVQKKLPIIQKIIIMDS
KTDYQGFQSMYTFVTSHLPPGFNEYDEFVPESFDRDKTIALIMNSSGSTGLPKGVALPHRALCVRFSHARDPIFGNQI
APDTAILSVVPFHHGFGMFTTLGYLICGFRVVLMYRFEEELFLRSLODYKIQSALLVPTLFSFLAKSTLIDKYDLSN
LHEIASGGAPLSKEVGEAVAKRFHLPGIRQGYGLTETTSAILITPKGDDKPGAVGKVVPFFEAKVVDLDTGKTLGVN
ORGELCVRGPMIMSGYVNNPEATNALIDKDGWLHSGDLAYWDEDEHFFIVGRLKSLIKYKGYQVAPAELESILLQHP
NIFDAGVAGLPDDDAGELPAAVVVLEHGKTMTEKEIVDYVASQVTTAKKLRGGVVEFVDEVPKGLTGKRDARKIREIL
IKAKKGGKSKLHHHHHH

Figure S5. Amino acid sequences of the WT luciferase and the YY5 mutant. The highlighted
residues indicate the mutated amino acids. Yellow residues indicate mutations derived from

Mutant E and green residues were derived from the LGR mutant.
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