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Transaminases: high-throughput screening via a ketone-fluorescent
probe and applications
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Abstract: Transaminases are a class of enzymes that catalyze the transfer of amino between
amino acids and keto acids, playing an important role in the biosynthesis of organic amines and
the corresponding derivatives. However, natural enzymes often have low catalytic efficiency
against non-natural substrates, which limits their widespread applications. Enzyme engineering
serves as an effective approach to improve the catalytic properties and thereby expand the
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application scope of transaminases. In this study, a high-throughput screening method for
transaminases was  established based on the between
methoxy-2-aminobenzoxime (PMA) and ketones. According to the changes in fluorescence intensity,
the concentration changes of ketones could be easily monitored. The efficiency, sensitivity, and
accuracy of the screening method were improved by optimization of the system. With
4-hydroxy-2-butanone as the substrate, the mutant library of the transaminase from Actinobacteria sp.
was established and a mutant with increased activity was successfully obtained, which improved the
production efficiency of (R)-3-aminobutanol by enzyme-catalyzed synthesis. This study laid an
important foundation for efficient screening, modification, and application of transaminase.
Keywords: transaminase; high-throughput screening; fluorescent color reaction; positive mutant
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High-throughput screening flowchart of transaminases for biocatalysis of ketone compounds.
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Figure 2 HPLC analysis result of (R)-3-amino-1-butanol (A) and (S)-3-amino-1-butanol (B).
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3 PMA 5 4-8BE-2-T K& KHLH

Figure 3 Reaction mechanism between PMA and 4-hydroxy-2-butanone.
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Figure 4 Full wavelength scanning excitation spectrum (A) and emission spectrum (B).
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Figure 5 Optimization of the high-throughput screening method. A: Fluorescence intensity at different pH

values after 1 h reaction; B: Fluorescence intensity at different PMA concentrations; C: Fluorescence
intensity after reaction for different times; D: Concentration standard curves of hydroxy-2-butanone.
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Table I Comparison of substrate conversion obtained from hlgh-throughput screening method and GC detection
method

Reaction time (h) Conversion of substrate (%)
Results from GC analysis Results from high-throughput screening

2 16.94+0.31 15.86+0.41
4 30.56+0.42 31.58+0.45
6 42.59+0.44 40.45+0.53
8 51.89+1.23 52.11+0.89
10 54.07+0.79 55.46+1.09
12 56.43+0.84 56.12+0.63
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Figure 6 Correlation curves between fluorescence intensity and concentration of ketone compounds
4-hydroxy-2-butanone (A), acetone (B), and methoxyacetone (C).

x2 ETRABETUNEREREE 96 LIRS BEMELSR

Table 2 High-throughput screening results of transaminase mutation library on 96 well plates based on
fluorescence intensity changes

1 2 3 4 5 6 7 8 9 10 11 12
4994 4 860 6 855 9272 9522 9 045 9265 9219 8777 7 100 9 040 9524
9 540 9 549 9517 8991 7226 9029 6 641 8583 7079 8451 9484 9268
9258 8128 9102 8 958 9 497 8968 7 483 9342 6 840 8 150 8 955 7282
9216 9334 9 094 3609 9308 8982 8 186 9091 8 480 8125 9307 6 429
9054 9523 5475 7390 3699 9 555 9375 8 963 8090 8 805 9160 9 448
9325 9336 9 007 9 187 7712 9 081 9574 6519 9471 7133 9175 9 457
9417 8 628 7 693 8509 9148 9111 6366 8 967 9287 6 456 9177 9341
9476 8 969 7 681 9020 9435 9320 7 882 9003 9041 7527 4720 4775
Note: A1, A2, H11 and H12 were the control group.
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Table 3 Enzyme kinetics of AS-TA and AS-TA-N237M

EnZyme Km kcat kcat/Km
(mmol/L)  (s'))  (L/mmols))
As-TA 21.26 1414 66.51
AsTA-N237M  19.39 1742 89.86
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Figure 7 The reaction process of 4-hydroxy-2-

butanone catalyzed by AS-TA and As-TA-N237M.
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