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Abstract: The recombinant Pichia pastoris strain GS115/pPICI9K-Oxa expressing oxidase Oxa derived from Acinetobacter sp.SM04 was
studied, including purification of fermentation supernant, identification of secondary structure of recombinant Oxa, ZEN-degradating ability and
enzymatic characteristics. After ethanol precipitation, anion-exchange chromatography and ultrafiltration, recombinant Oxa was purified more
than 20 folds and exhibited remarkable efficiency in ZEN removement by over 80% degradation rate. Its secondary structure is mainly
composed of random coils and f-sheet, supplemented by less S-turn and a-helix. Oxa acted as a typical thermostable alkalase by which the ZEN
degradation rate was maintained above 60% in pH 9.0-11.0 buffer from 50 to 70°C. In addition, the optimum temperature and pH were 60°C
and 9.0, respectively. Some proper concentration of Cu®>’, Fe*" and Fe** individually in environment would accelerate degradation of Oxa. The
results could be helpful to evaluate the molecular structure and mode of action of Oxa in future. It would make significant practical sense for the
biodegradation of zearalanone.
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Fig.1 HPL.C analysis of ZEN degradation
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Table 1 Purification of recombinant Oxa

A F R & /AR AR/mL BENU K& 8 /mg Hi#E 71/(U/mg) LEAAS L
FABER 500 10 350 0.03 1
WA B x4k 100 8.17 50.14 0.16 5.33
A 30 6.28 9.81 0.64 21.33
W e My FEAWTREAR, 10 Ll F1 502 i T, 4i4b)5 ZEN FRf#
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Fig.2 SDS-PAGE analysis of purified Oxa

E: MI&M2: Protein Marker(14.3~97.2 ku & 6.5~200
ku); 1&4: GS115/pPICIK; 2: GS115/pPICIK-Oxa; 3:GS11S5.
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Fig.4 Analysis of Oxa’s degradation activity
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Table 2 The types of protein secondary structure of Oxa
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Fig.5 The CD spectra of Oxa
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Table 3 The analysis of secondary structure by the CD spectra

1R EA 180~260 185~260 190~260 195~260 200~260 205~260 210~260
(m/%)  (m/%)  /om/%)  (om/%) (/%) (nm/%)  (nm/%)
o-¥35% 12.51 11.93 12.76 11.37 9.57 8.83 8.34
BT 28.64 30.02 29.82 22.13 15.89 13.35 16.22
FATX, 10.60 10.00 9.72 12.60 15.14 17.04 14.69
P57 15.61 15.36 15.28 16.18 22.40 16.96 17.83
Ay 32.61 32.66 3242 37.70 17.28 43.82 42.92
24 4R Oxa 40 LM Eﬁﬁiikoéliﬁﬁﬁﬂﬁﬁﬁf%, ﬁ%iﬁfi@?ﬁ%ﬁ
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Fig.6 Effects of temperature and pH on the ZEN degradation of JE son
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‘ Oxa . B § 40 H v /L
MK 6 TTUAEH, RN 12 h i, FEE RS, B Ll
Oxa X ZEN HFEARBCRIZMTH 5, 24 SN A 60 °C .
B, RIS 80%, < JEMEEZEHMH], XAl R L— 10 20 30 40 50

T mR A o 7R A R R AR, LSO
LB 7 H SRS & . Bkl s,
afifh 5 ) B2 Oxa HAATHEYE, HAE 60 C FIRHFFE
mETE .

TERRMEAR R (pH 2.0~6.0) 1, Oxa Xf ZEN fIF&f#
RURANBR . 63 pH [T 51, ZEN P fRis 2128 14
HAE pH 9.0 I AR s (210N 85%), 2 G S i
SIS, 5 pH 7E 9.0~11.0 8] FEMERATEERE 60% LA
b, UEB Oxa B B A BERIm R, H5iE pH 4 9.0,

Concentration of EDTA / mM
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Fig.7 Effects of EDTA on the ZEN degradation of Oxa
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BEAARARE 37.89%, UHIFE Oxa AAEFFMAEHIN &
LERE TS, R MeEE .
243 &85 T OxaE#mn

SRS TN T SRR E AT, OV
TR AL SRRy, B REAE A AR 7R s 2
TEEIR GG /T, SR M RE A B .

4 SRBRBETXIELHEE Oxa EMEHIFT
Table 4 Effects of metal ion on the ZEN degradation of Oxa

Metalion  Relative degradation for ZEN(%)+SD, n=3
concentration 1 mM 5mM
Control 100 100
Ca* 103.72+1 83.92:0.08
Mn?* 118.16%1.65 108.76+0.34
Li" 117.37+1.27 116.05+1.98
Co" 107.87+1.37 114.90+2.21
Na* 104.21£3.27 41.36+0.23
Mg** 68.18+0.77 65.75+0.78
NG 103.21+0.21 104.29+0.72
Zn* 112.58+1.02 103.50+1.25
Cu* 126.60+1.16 123.44+2.23
Fe** 130.4142.37 148.23+2.45
Fe** 120.1243.41 121.3442.57
K 105.54+0.99 110.51+0.08

1% 4 W01, Cu®", Fe? il Fe 43 et 26.60%-
30.41%H01 20.12%HI MRS 71, RILHERE Oxa BTG
BETRIVE R, 10 Mg™ BEEVR E FH i PR, ar
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FECHEER [ TH LA (AR AE, ARSI BTG Na
A Ca®"fE 1 mM IS4} Oxa 3G PETCH B840, 76 5 mM
IR~ s A E R, 3 Na iR fE
N, HIHRIET] 58.64%, X PR TSN
REEWFFOIEMT, HHE UG IsEge it 00T, 45 h%
48 = 0 Oxa BERTE A B2, AFEFSE
FIR FE 1) 4 T 5 s i ORI FH s R 22 S K
3 TWig
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BEORMS, RIS AE 53, BT UL
G RN AR RAF R, (HE M
AR FE A — SR, Bl A E (AN,
I ELR T %, (ERSREE A e, BiapyLa
RTEMT, A A AR 2 B DU AT A
BT AR SR S DA T A0 AT 38T 9L FH L S BT
PEBRRCA 1 R A 4 P 5 R s 2 ) A A 5

172

i), VFZ2 HA R EE R AR IS R R 4
EURI R AR =4 R D R S T B d AR DL Tl 84T
AJ DOE e B 2 IR O R I A R ], b — 2P Al
Fo 0] BB A S EE R . Tgawa™ & OB
ZHD101 2 ith 5 PR 8 K J A w1 R PG 1 B v e i 55
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QFF MBS FACH (i AVEEIEIRAE IR /575, %) ZEN F§
fife s Oxa BHT T 4litk, AfLRCRET 20 £, 4ift)y
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