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Site-directed mutagenesis and effects on enzymatic activity of swamp eel
aldo-keto reductase, Eakr

KAN Yan-ze, SUN Wen-xiu, LI Wei
( College of Life Science ,Yangize University, Jingzhou 434025, China)

Abstract: In order to probe the effects of mutation of the key amino acid in the catalytic tetrad on enzymatic activity
of Eakr, SOE PCR was performed to clone and introduce an A81K mutation into the aldo-keto reductase Eakr gene. Subse-
quently, recombinant mutants were constructed and verified. The constructed recombinant plasmid pET-28a-Eakr'®™ was
transformed to Escherichia coli BL21 (DE3) and induced with IPTG, the expressed protein was purified by nickel ion affin-
ity chromatography. Aldehydes and ketones were chosen to determine the substrate specificity of Eakr**'* | NADPH was uti-

lized as a cofactor. Moreover, the enzymatic activities between Eakr and Eakr**'™

were compared. In addition, the optimal
reaction temperature and pH of the two proteins were also analyzed. The results showed that Eakr**'™* displayed efficient ac-
tivities to aldehydes and medium long chain ketones. Moreover, A8/K mutation resulted in higher affinity between substrates
and the enzyme. The acidity tolerance ability of swamp eel aldo-keto reductase was reduced, and temperature tolerance abil-

ity of the enzyme was improved. All above results suggest

S B 8 :2017-10-10 that Eakr amino acid at position 81 plays important roles in
EEWA i L 2 5 Ay AR 38 TR OF 58 b0 T i R substrate recognition.
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Fig.1 Electrophoresis of the gene mutation products from SOE-PCR amplification
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Fig.2 SDS-PAGE electrophoresis of Eakr*3'X protein
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Table 1 Substrate spectrum and constants of Eakr enzyme
T
B
3-8 i 0.882+0.142  12.257 59.308 4.839
R 0.533+0.036 2.957 58.258  19.702
2-J3 0.519+0.151 9.136 32.576 3.566
i 0.481+0.054  11.893 32.561 2.738
2, 4-15 i 0.445+0.114 5.929 26.545 4.477
Je T M 0.418+0.122 11.613 56.687 4.881
2,3-PC i 0.415+0.106 8.507 29.367 3.452
AR 0.396+0.030  57.759 21.705 0.376
2,3-T il 0.361+0.091 6.621 25.004 3.776
3ot 3 0.340+0.069 5.804 42.733 7.363
HRER 0.139+0.016 6.738 9.650 1.432
AP 0.098+0.032 5.928 9.926 1.674
JECT 0.096=0.009 10.084 7.900 0.783
FH 22T 0.075+0.009  12.123 7.178 0.592
IR 0.074+0.011 11.068 5.302 0.479
IR e — -
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Table 2 The enzyme activity of Eakr and EakrA$'%

3- I 0.551+0.185 0.882+0.142 0.014
R 0.169+0.017 0.533+0.036 0
2- 1% 0.035£0.026 0.519+0.151 0
HahmE 0.078+0.013 0.481+0.054 0
2,4-J% 0.042£0.015 0.445+0.115 0
2, 3-PL i 0.638+0.143 0.415+0.106 0.005
A2 0.268+0.121 0.396+0.031 0.008
2,3-T 0.755£0.092 0.361+0.091 0.006
3ot 0.046+0.014 0.340+0.040 0

P<0.01 N F/RZE M B3, P<0.05 N FR 257 B,
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