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Abstract: In order to maximize the expression of a novel peroxiredoxin purified from Acinetobacter sp. SM04 in recombinant Pichia

pastoris GS115/pPIC9K-A4-Prx, a single-factor test coupled with response surface methodology (RSM) was used to adjust the induction

condition. The results showed that pH value, temperature oncentration were significant influencing factors for A4-Prx expression,

1% glycine at 30 °C, and the theoretic yield of A4-Prx could reach to 129.873

/conditions illustrated that the concentration of the novel peroxiredoxin

and the optimized induction conditions were as follows:
mg/L. Then further experiments under the optimized induction
synthesized by Pichia pastoris GS115/pPIC9K-A4-Prx was 128.941 mg/L and had a significantly ZEA-degrading effect on DDGS and some
food materials. This study laid the foundation for the high-density industrial fermentation of peroxiredoxin as well as the development of ZEA

degradation. 4
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Fig.7 Effect of temperature on recombinant A4-Prx expression
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R . MR ZERIGEE R (R 3), TR
(¥ F ) 97.15, PEHKT F{HAIHLZ<0.0001, [H1)5
HREEE . Hoh, —RIX MR XS X XS
Xof W AR B AR 35 52 (P<0.001) o AL [H[ )
WEP<0.01), TMAPAALEE (0.95>0.05) , Ui
HahJo e w s
%% 2 Box—Behnken 5811+ Mt 4E R
Table 2 Design and results of Box-Behnken experiments

ES X, X, X; V&
483 (PH)  (Gly) (@E) /(mgL)
1 -1 -1 0 9341
2 1 -1 0 478
3 - | 96,36
4 1 1 0 99.31
5 p " 0 -1 0.53
6 ) -1 79.62
7 -1 0 1 90.18
8 1 0 1 92.34
9 0 -1 -1 77.76
10 \ 0 1 -1 86.46
11 0 -1 1 94.32
12 0 1 1 9325
13 0 0 0 127.67
14 0 0 0 132.41
15 0 0 0 129.54

E: Xi= (A7)/1, Xo=(B-0.1)/0.05> Xs=(C-30)/10
=3 MEEAGESTER
Table 3 Results of ANOVA analysis

FERR FHiE BEHE HF F A& P&
X, 30.30 1 30.30 549  0.0661
X, 28.54 1 28.54 517  0.0720
X; 38809 1 38809 7037  0.0004
XX, 0.62 1 0.62 0.11  0.7502
X, X; 12.01 1 12.01 2.18  0.2001
X, Xs 23.86 1 23.86 433 0.0921
X2 138165 1 1381.65  250.51 <0.0001
X’ 783.19 1 783.19  142.00 <0.0001
X5 276429 1 276429 50120 <0.0001
A 482225 9 53581 97.15  <0.0001
KRE 27.58 5 5.52
EMR 1618 3 5.39 095  0.5507
Wiz Z 1140 2 5.70
BAa 484982 14

E: p<0.0l AT EFMEE, p<0.05 A TEFRE.
H2¢ 4 FT50, B R? N 0.9943, FoREIHT5HE
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Table 4 Model reliability analysis

WEmE  FHE TR DR REDEE TR Rk
235 972 242 0.9943 0.9841 0.9413 29.908

24 BwETH K EIEH

S/ Ad-Prx FRix BRI RN K S Lk(E
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Fig.8 Response surface and Contour plot of the effects of pH

and Gly concentration on recombinant A4-Prx expression
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2 Gly WRBEANIRE =R KA BAR X B A
A4-Prx RILENIFEMIZE R AT B 8~10 BV Se i i
Ko pH. Gly ¥ EEATRE F 58 ELAF X 4L 2 Ad-Prx
AR FAT IO RN . 43 Hr i 42T ) BEU R 2
KL, R LK) R e e A BENH Ul IR REXS H Y
EAMEmERNEE . pHX)E Gly(Xo)ikZ, B

LN H, B 8~10 RETE B vl mli, it
ARG TR 3 MERAEN T o A HRE R
AFAE o BT [F] U= 77 2 P s A5 T . T & v 2% P 1)
ST, A4-Prx FikEIA Bl KT T B S HUR

R,
25 Rt S AA R

ST K6 S T T A ST R A AR R ] b
K FR R FRIA R AT EHE N A4-Prx IR
Sy, [N SR8 SIS IARIE ORI, K5 HERmERER
ISR AAMME I 15 1770k pH H D 7.0, Biaekk
AL 0.11%, FHFRE N30 C, SLIRET
3 o R 5 Fron, bR EAHE H Ad-Prx
FRISF- 2 2B 128.94 me/L, NARIHE G444 T EAHE
HRIEE (7597 mg/L) K 1.7 1%, RACEHEARL
SE R IRNFRE R ZE N 0.01%, TS5 B AL TELT,
BIFEME R, ERH T SR R A RS RIRIA %
PG, A SEHMME.

#5 MBS EEER M-Prx IFILE

Table 5 Recombinant A4-Prx expression under original and

optimal conditions

BEHREAM &8 4%/(mg/L)
BMMY 32 7% 75.97+0.02
RAIE IR 128.9440.01

2.6 7 DDGS K i ¥ [ i ZEA 09 5

6 tHEF ZEA B 25 ZEA IEIRE
Table 6 ZEA concentration and ZEA degradation in foods and

DDGS

- ZEASZ/(ug/kg) ZEA &R /%
IR 21.33+0.05 71.49+1.17
mENA 32.3140.15 72.04+2.12
oLy [ B 72.15+1.21 79.58£1.95
Ha ¥ 54.31+0.12 79.62£0.08
& 6.01%1.54 70.31+0.68
DDGS 403.55£1.76 83.45+1.87
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