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KGO: GO or NO GO In blocatalysis

Scientific assessment of the usability of KGO's for application in biocatalysis.

Hully Oliveiral, Rinaldo van Meel?, Hanna Brass3, Jean Scheijen?, Olivier Segers>
1 Universidade Federal de Ouro Preto, 2CHILL, SAminoverse B.V, “Maastricht University, >°Zuyd University of Applied

Sciences
Introduction Materials and methods
Biocatalystic enzymes can be obtained from renewable resources, are efficient, I Cell 1x (2) ¢ ; (3) for anal
biodegradable and essentially non-hazardous. They can be a sustainable economic and - - — ‘
environmental benefits. Amino acids are a important source in pharmaceutical e S E
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This research aimed to evaluate which alpha-ketoglutarate-dependent oxygenases .
(KGO’s) showed activity to any of the 10 different amino acids. Extraction of the protein Miadiunn Sraoeralion ~ Sampie |
KGO’s showing activity were further characterized to determine the formed product D S )
and its potential industrial relevance. 2 , B3 Resuit J : - .
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Figure 2 overview of opproach. 1) cell lysis is initiated in order to gain access to target proteins and
then 2) mixed with in substrate to form products over time. 4) reaction products are screened using TLC.

Figure 1: Reaction catalyzed by KGOs. One atom of OZ2is incorporated into the substrate (R-H),
yielding the hydroxylated product (R-OH), whereas the second atom of OZ2is incorporated into

succinate. 6) positive results from TLC are analysed using UPLC MS/MS.
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Figure 4. Leucine molecule : 96.5% modified
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Figure 3. TLC screening.
0.57
4814426
] $.78
i " T2 SIS
0 "''I''"I"''I''"I'"'I''''I'"'I""I''"I"''I''"'HTTE'#'''rﬁ*"""‘ﬁ"""ﬁ"‘"ﬂ-l-irr”-:-'L A N N L L N L L Ly L L) L s Lo AR LA N L aaas L
100 200 300 400 500 600 700 800 900 050 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850  9.00

Figure 5. Standard spikes. Figure 6. Product formed.

.

Amino acid | KGO1 | KGO4 | KGO7 | KGO8 (KGO11|KGO18 [ KGO25 KGO28

L-Leu

KGO27 KGO30|KGO32 KGO34|KGO37 |KGO40|KGO43 [KGO44 | KGO45 | KGO47| KGO49 | KGOS0 | empty

C

L-Iso

L-Ser
L-Glut
Phe
-Val

Figure 7. Results obtained through TLC analysis. Red: Negative; Green: Positive; Yellow: Possible modification.

 Multiple KGO’s show activity to the provided amino acids.

* These data show the potential of KGO’s for use in biocatalysis, specifically CH bond

activation.

Conclusion & Recommendations
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* Characterization has to be further optimized for UPLC MS/MS.

« KGO11 being the one with the highest enzymatic activity profile, thus modifying
99.5% of the amino acid L- leucine in an unidentified product.
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* Mobile phases should be chosen based on polarity of the amino acids.
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