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1. Two enzyme groups - luciferases (oxidoreductase, EC 1.13.12.5) and haloalkane dehalogenases (hydrolase, i I Luc‘ferase(RLuc) i I
EC 3.8.1.5) - functionally distinct but evolutionarily related*
2. A stable ancestral protein® exhibiting a dual promiscuous activity (starting point of evolutionary divergence) R =4 hydroxyphenyl (HOPh); R, = benzyl (Bn); R, = 4-hydroxybenzyl (HOBn)
3. An urge to identify the driving force of the emergence of a new enzymatic function and understand the
process of evolution at the molecular level H,0 H + X
4. Exploration of a novel technigue for insertion and deletion (InDel) mutagenesis® R N N~ S R~ NOH
Haloalkane

dehalogenase (HLD)
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. . — . Increased luminescence
Hydrogen-deuterium exchange Transient kinetics linked dynamics stability switched “flash”

confirmed dynamic behavior with enhanced substrate binding luciferase to “glow” type

» Alteration of dynamics demonstrated to be important for the evolution of the luciferase activity
» Engineered dynamics enhanced substrate binding and significantly increased bioluminescence half-life
 InDel followed by fragment transplantation is a valuable tool for the novel catalytic activity development

REFERENCES:
(1) Loening AM et al. (2007) J. Mol. Biol. 374:1017-1028. (2) Chaloupkova R et al. (2019) ACS Catalysis 9: 4810-4823.
(3) Schenkmayerova A et al. (2021) Nat. Commun. 12: 3616.

) 0000

Brno Ph.D. Talent

RECAM (O) e b UNIVERSITAT GREIFSWALD /]
BB i Wissen lockt. Seit 1456 N i/
aplikované molekularni u L/
onkologie

FNUSAH LOSCHMIDT
N ICRC LABORATORIES e
! International Clinical Research Center, St. Anne’s University Hospital, Brno, CZ, ? Loschmidt Laboratories, Department of Experimental Biology and RECETOX, Masaryk University,
Brno, CZ, ° Regional Centre for Applied Molecular Oncology, Masaryk Memorial Cancer Institute, Brno, CZ, * Department of Biochemistry, University of Cambridge, Cambridge, UK,
> Department of Biotechnology & Enzyme Catalysis, Institute of Biochemistry, Greifswald, Germany



