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Effect of Two-staged Temperature Strategy on Production of Cutinase with
Recombinant Bacillus subtilis*
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Abstract On the basis of the previously published two-staged pH control strategy, the effect of temperature (from 27 °C to
40 °C ) on cell growth and product formation was investigated to further enhance the yield and productivity of cutinase by
recombinant Bacillus subtilis WSHB06-07. The optimum temperature for cell growth was found at 37 °C, while the optimum
temperature for enzyme production was at 30 °C. Through the analysis on the profile of the specific cell growth rate and
specific cutinase formation rate, a two-stage temperature strategy, in which temperature was controlled at 37 °C for the first
4 h and then switched to 30 °C till the end of the fermentation, was developed. By using this temperature-shift strategy, the
maximal cutinase activity and productivity reached 312.5 U/mL and 13.02 kU L h'', which increased by 10.9% and 83.4%
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respectively, compared to the constant temperature operation at 37 °C. Fig 6, Tale 2, Ref 13
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Fig. 1 Effect of different temperatures on cell growth
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Fig. 2 Effect of different temperatures on specific cell growth rate
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Table 1 Comparison of fermentation parameters among batches at different temperatures

0/0(: r«"/ plr/ q[’/ p(D(‘W)max/ ppmax/ YI’X/ YXS/ Yl’ S/
h! gL'h! kU L' h'! gL! kU L! kU g! gg! kU g!

27 024 0.64 4725 19.90 131.60 6.62 061 4.05

30 0.39 0.79 935 20,45 243.12 11.89 0.66 7.84

33 0.74 1.07 8.35 25.59 200.42 7.83 0.80 6.26

37 0.81 135 11.74 2431 168.8 6.99 0.74 5.15

40 0.93 223 7.0691 3119 98.96 317 1.01 319

M [EAN

IS5y B 0.78 1.04 13.02 24.98 31247 1251 0.78 9.76

Two-staged temperature”

1) 0~4 h pH 7.5, 37 °C; 4~24 h, pH 7.5, 30 C.
7o AT p ) TIPS g B BRIES P ) e SN p

pmax’

BRI h Y, , BELLE A=, Y, o, BRLLEL R4, v, , RELLIE B =5

7., Specific cell grow rate; p,, Productivity of cell; g,, Productivity of cutinase; p ;. ..., Maximum amount of DCW; p

, Maximum amount of cutinase; Y, ,
pmax’ PX

Yleld of cutinase on cell; Y, Yield of DCW on substrate; Y, ., Yield of cutinase on substrate
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