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Abstract: Ethyl carbamate as a potential carcinogen commonly exists in traditional fermented foods and beverages.
Enzymatic removal of ethyl carbamate from fermented foods and beverages is an efficient and safe method. In this study,
we mutated urethanase from Lysinibacillus fusiformis SC02 on the Q328 site through computer aided design approaches.
The half-life of resulting mutants Q328C and Q328V was detected to be 7.46 and 1.96 folds higher than that of the original
enzyme, and Q328R presented better thermal-tolerance than the original urethanase when incubated at high temperature.
The tolerance of Q328C to ethanol and acid also increased when compared with that of the original enzyme. The stability

and tolerance to acid and ethanol of urethanase could be improved by modification on its Q328 site.
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Table 1 Primers for the site-directed mutagenesis

Primer names

Primer sequences (5'-3")

Q328R
Q328-F
Q328Y-F
Q328A-F
Q328C-F
Q328D-F
Q328F-F
Q328G-F
Q328I-F
Q328L-F
Q328H-F
Q328K-F
Q328M-F
Q328N-F
Q328R-F
Q328S-F
Q328T-F
Q328W-F
Q328V-F
Q328P-F
Q328E-F

TAAATCTGAATGGTGTATAGCTGCTG
CAAAAGAGACCACAAGATTTTGGTG
TACAAGAGACCACAAGATTTTGGTG
GCTAAGAGACCACAAGATTTTGGTG
TGTAAGAGACCACAAGATTTTGGTG
GATAAGAGACCACAAGATTTTGGTG
TTCAAGAGACCACAAGATTTTGGTG
GGTAAGAGACCACAAGATTTTGGTG
ATCAAGAGACCACAAGATTTTGGTG
CTTAAGAGACCACAAGATTTTGGTG
CATAAGAGACCACAAGATTTTGGTG
AAGAAGAGACCACAAGATTTTGGTG
ATGAAGAGACCACAAGATTTTGGTG
AACAAGAGACCACAAGATTTTGGTG
AGAAAGAGACCACAAGATTTTGGTG
TCTAAGAGACCACAAGATTTTGGTG
ACTAAGAGACCACAAGATTTTGGTG
TGGAAGAGACCACAAGATTTTGGTG
GTTAAGAGACCACAAGATTTTGGTG
CCTAAGAGACCACAAGATTTTGGTG
GAAAAGAGACCACAAGATTTTGGTG

15 EBR4gK

4 C 9 000 r/min

15 min 20 mmol/L  pH 7.0
2
4 C 9 000 r/min
20 min
A( 250 mmol/L NaCl 20 mmol/L
20 mmol/L pH 7.4 )

B ( 250 mmol/L NaCl 500 mmol/L

20 mmol/L pH 7.4 )
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1.6 BgIEME

I mL
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(15 g 0.625 g
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Fig. 1 The B-factor values of amino acids that
composed of urethanase.
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Fig. 2 The RMSF values of amino acids that
composed of urethanase.
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Fig. 3 The three-dimensional structure of urethanase.
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Fig. 4 SDS-PAGE analysis of the purified urethanase
and its mutants. M: marker; 1: purified UH; 2-5:
purified Q328C, Q328H, Q328R, Q328V.
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Table 2 The half-life of wild-type urethanase and
its mutants at 40 C

Mutants Half-life at 40 “C (min)
UH 3.67+£0.10
Q328H 3.05+0.11
Q328C 27.4+0.68
Q328R 3.99+0.12
Q328V 7.18+0.25
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Fig. 5 The effect of temperature on urethanase and its
mutants.
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[21]
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Fig. 8 The RMSF values of amino acids that composed of urethanase of mutants. (A) Q328C. (B) Q328V. (C)

Q328R. (D) Q328H.
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Fig. 9 The B values of amino acids that composed of urethanase of mutants. (A) Q328C. (B) Q328V. (C) Q328R.

(D) Q328H.
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Fig. 10 The stereoscopic view of urethanase mutant Q328C. (A) The bonds formed by wild-type Q328. (B) The

bonds formed by mutant C328.
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