Nanoluc luciferase may not be as “nano” as thought
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INTRODUCTION

NanoLuc is a bioluminescent enzyme of 171 residues
engineered from OLuc, a deep-sea shrimp Oplophorus
gracilirostris luciferase. NanolLuc utilizes furimazine
(FMZ), an optimized analog of the natural substrate.
The small size of NanoLuc is one of the important
advantages of this luciferase [1].
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CONCLUSIONS

NanolLuc dimer is likely the functional unit.
Furimazine stabilizes the NanolLuc dimer.
Asymmetry contributes to dimer stability.
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MOTIVATION

As the name suggests, NanoLuc is a small protein — at
least in solution, it is true. However, from the crystal
structure, it is not clear if NanoLuc is a monomer or a
dimer. Moreover, luciferin-induced oligomerization
was observed in dynamic light scattering experiments,
which suggests NanoLuc might act as a dimer.
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Eq. probability of bound furimazine
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AGO (kcal/mol) 1.51+0.31 -1.18+0.27
k. /k,. (M) 12.25+7.43 0.04%0.05
Ko (M)  14.33+18.85 0.16+0.08

AGP — free energy of the bound state
k.«/k,, — ratio of unbinding and binding rate constants
K, — dissociation constant

Dimer dissociation

Eq. probability of associated dimer
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k,./k,. — ratio of dissociation and association rate constants

ACKNOWLEDGMENT

Computational resources were provided by the ELIXIR-CZ
(LM2018131) and “e-Infrastruktura CZ” (e-INFRA CZ
LM2018140) supported by the Ministry of Education, Youth

and Sports of the Czech Republic.

metacentrum

MUNT | RECETOX @



