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Nanoluciferase (Nluc), the brightest known bioluminescent reporter and a workhorse of imaging
experiments, generates blue light (~470 nm) by catalyzing the oxidation of its substrate furimazine
in the presence of oxygen."? Redesigning Nluc and its substrate to achieve red-shifted emission
better suited to biological applications remains a highly sought-after goal.® X-ray crystallographic
snapshots of apo Nluc and Nluc bound to product and substrate analogs have revealed inactive
"closed" and active "open" conformations,* but the solution-state dynamics underlying this
conformational switch remain unknown. Here, using '"F NMR spectroscopy of 5F-Trp-labeled
Nluc, we detect and quantify pys—ms conformational exchange of three native tryptophan
sidechains (W10, W132, and W161) and discuss the putative functional relevance of each residue
to substrate gating and catalytic activity.

of

Trp2 (25°C) kex=4263+840 s°!

— 37deg
800
qy 25deg .
- — 16deg P

)
@L T 500
% 400

"

n

1"

P 1"
] I
1

7 1

| i

P

"

1

" 1 100- ¢

) F
]\ G 1000 2000 3000 4000 5000

HN SN 7N N N vepmg [Hz]

PSS s TS e e e Trp3 (25°C) kex=947313475 s

\ =\
\\fj 0 o) 250:

¥
& 150
= Y 125
r 100

-118 -120 -122 -124 -126 -128 s
19F Chemical Shift (ppm)

[ 1000 2000 3000 4000 5000
veprmg [Hz]

References:

(1)

)

@)
(4)

Tomabechi, Y.; Hosoya, T.; Ehara, H.; Sekine, S. I.; Shirouzu, M.; Inouye, S. Crystal Structure of NanoKAZ: The Mutated 19
KDa Component of Oplophorus Luciferase Catalyzing the Bioluminescent Reaction with Coelenterazine. Biochem. Biophys.
Res. Commun. 2016, 470 (1), 88-93. https://doi.org/10.1016/j.bbrc.2015.12.123.

Hall, M. P.; Unch, J.; Binkowski, B. F.; Valley, M. P.; Butler, B. L.; Wood, M. G.; Otto, P.; Zimmerman, K.; Vidugiris, G;
Machleidt, T.; Robers, M. B.; Benink, A.; Eggers, C. T.; Slater, M. R.; Meisenheimer, P. L.; Klaubert, D. H.; Fan, F.; Encell,
L. P.; Wood, K. V. Engineered Luciferase Reporter from a Deep Sea Shrimp Utilizing a Novel Imidazopyrazinone Substrate.
ACS Chem. Biol. 2012, 7, 1848-1857.

Yeh, H. W.; Karmach, O.; Ji, A.; Carter, D.; Martins-Green, M. M.; Ai, H. W. Red-Shifted Luciferase-Luciferin Pairs for
Enhanced Bioluminescence Imaging. Nat. Methods 2017, 14 (10), 971-974. https://doi.org/10.1038/nmeth.4400.
Nemergut, M.; Pluskal, D.; Horackova, J.; Sustrova, T.; Tulis, J.; Barta, T.; Baatallah, R.; Gagnot, G.; Novakova, V.; Majerova,
M.; Sedlackova, K.; Marques, S. M.; Toul, M.; Damborsky, J.; Prokop, Z.; Bednar, D.; Janin, Y. L.; Marek, M. llluminating the
Mechanism and Allosteric Behavior of NanoLuc Luciferase. Nature 2023, 14 (7864). https://doi.org/10.1038/s41467-023-
43403-y.



