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PURPOSE OF THE ABSTRACT
Thiamine  diphosphate  (ThDP)-dependent  enzymes  are  valuable  biocatalysts  for  the  synthesis  of  chiral  building
blocks  needed  in  the  pharmaceutical  and  chemical  industries.  Their  substrate  promiscuity,  high  stereo-  and
enantioselectivity,  and  ability  to  catalyse  carbon–carbon  bond  formation,  make  them  extremely  attractive  in  this
field.

One of the peculiar features of these enzymes is that they have overall little sequence similarity but share a similar
structural organization that favours the same ThDP cofactor binding and chemistry.  There is one conserved motif
that has been commonly identified among this diverse class of enzymes: the ThDP binding motif characterized by a
-GDG-(X)26-28-NN-  sequence  [1].  This  motif  is  involved  in  the  correct  positioning  of  the  cofactors  (ThDP  and  a
divalent cation) in the active site and is therefore crucial for the catalytic activity of the enzymes [2]. Notably, some
exceptions to this conserved motif exist in nature, but, to the best of our knowledge, have not been characterized
yet.

Here  we  present  a  novel  ThDP-dependent  enzyme  with  an  unusual  ThDP-binding  motif.  By  combining  in  silico
analysis,  mutagenesis  studies,  and  structural  characterization,  we  investigate  the  mechanistic  role  of  this
uncommon  motif.  Furthermore,  using  biosynthetic  gene  cluster  analysis  we  speculate  on  the  physiological
substrates of the enzyme and characterize it in terms of basic biochemical parameters, substrate promiscuity, and
stereoselectivity.  Finally,  we  exploit  the  enzyme  for  unusual  product  scopes  with  respect  to  biocatalytic
applications. 

This project is supported by the European Union's Horizon 2020 Research and Innovation Programme under the
Marie Sklodowska-Curie Grant Agreement no. 956631 — CC-TOP



FIGURES

FIGURE 1 FIGURE 2

KEYWORDS
Biocatalysis | Thiamine diphosphate-dependent enzymes | Carboligation

BIBLIOGRAPHY
[1] Hawkins CF, Borges A, Perham RN. A common structural motif in thiamin pyrophosphate-binding enzymes. FEBS
Lett. 1989 Sep 11;255(1):77-82. doi: 10.1016/0014-5793(89)81064-6. PMID: 2792374.
[2] Candy JM, Duggleby RG. Investigation of the cofactor-binding site of Zymomonas mobilis pyruvate
decarboxylase by site-directed mutagenesis. Biochem J. 1994 May 15;300 (Pt 1)(Pt 1):7-13. doi: 10.1042/bj3000007.
PMID: 8198554; PMCID: PMC1138114.


