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Soluble Expression and Fermentation Condition
Optimization of Recombined AiiA Protein
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Abstract: The optimum conditions for soluble AiiA protein expression of E. coli BL21( DE3) pET29a-ai—
iA were determined by shaking culture. The effects of adding different varieties of carbon sources and trace el-
ements different concentration of potassium phosphate buffer solution ( pH7.0) trace elements acetic acid
into beef anointed medium adjustmenting the ratio of beef extract to tryptone on AiiA protein soluble expres—
sion were investigated and the conditions for high density fermentation were determined through the experiment
of 15L fermentor fed-batch culture. The results showed that the optimal components in the medium( g/L) were
sucrose 10 beef extract 7.8 g tryptone 31.2 NaCl5 K,HPO, ¢« 3H,0 14 KH,PO,5.3 and trace elements 4
mL/L. Under the optimal culture condition the soluble AiiA protein reached 4.31 mg/mL. After fermented
bacteria were induced for twentyHour hours in 15 L fermentor fed-batch culture with high-density  the ODg,,
of the fermented bacteria reached 18.5 the soluble AiiA protein was 5.9 mg/mL and accounted for 50. 7% of

the total protein making successful extended culture.
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1.1.2 JIPTGSDS. Tris~ . N JTEMED.
R-250
1.1.3 (1) LB. (g/L):FeSO, * 7TH,0 0.1

CaCl, » 2H,0 0. 02 ZnSO, » 7H,0 0. 0225 MnSO, * 4H,0 0. 005 ( NH,) MoO * 4H,0 0. 001
Na,B,0,H,0 0.000 2 CuSO, * H,00.01.

1.1.4 V4100 spectrophotometer ; Mini-PROTEAN4 ; JSU380A
; GUJS 15-AUTOBIO o
1.2
1.2.1 (1) : E. coli BL21( DE3) pET29a-aiiA
( 80 pg/mL ) 37 °C 230 r/min o 10 g/L
30 mL. 250 mL 0Dy, IPTG 0. 6 mmol/L
20 C 20 ho
(2) ( S S D-
. ) AiiA
(3) 1.5.10.15.20.25 g/L.
(4) 1:1.1:2.1:3.1:4.1:5
(5) ( pH7.0) 2 mol /L

50.100.150.200.250 mmol /L.
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(6) AiiA : 2 mmol/L MgSO,
* 7H,0.Na,B,0, * H,0.ZnSO, * 7H,0.CuSO, * SH,0.MnSO, * 4H,0.CaCl, * 2H,0,
(7) AiiA 1.2.4.6.8.
10 ml/L o
(8) AiiA 0.5.1.0.2.0.4.0.6.0.
8.0 g/L o
1.2.2 15 L (1) o E. coli BI21( DE3) pET29a-aiiA
LB ( 80 pg/mL ) 37 °C 230 r/min 7 ~8 ho 10 g/L
80 wg/mL LB 37 °C 230 r/min o
(2)15 L o 100 g/L 10 L
GUJS AUTOBIO 15 L 37 C 300 r/min
1.0 m’/(m’ * min) 0.04 MPa, 4 h 2%
50% 6 20 C 150 r/min 0.8 mmol/L.  IPTG
6 h o pH7.0,
1.2.3 SDS-PAGE 1.5 mL 8 000 r/min. 5 min
30 pL 10 s 15 s 30 o
12 000 r/min 10 min 30 nL 7.5 pL 5 x 10 min SDS-PAGE
o AiiA SDS-PAGE 28 ku.
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M: marker; CK: 01 7201 g/L; 305 g/L; 4: 10 g/ Ly 5: 15 g/L; 6: 20; 7:25 g/L.
M: Protein marker ; CK: Without IPTG induction; 1: Beef anointed medium; 2 —7: sucrose concentration of 1.5.10+

15.20.25 g/L.
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Fig.2 Effect of different sucrose concentration on AiiA protein soluble expression
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Fig.3 Effect of the ratio between beef extract and tryptone on AiiA protein soluble expression
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M: marker; CK: 1 ;20 50 mmol/L; 3: 100 mmol/L; 4: 150 mmol/L; 5: 200 mmol/L; 6:
250 mmol /L. M: Protein marker ; CK: Without IPTG induction; 1: Beef anointed medium; 2 - 6: different potassium
phosphate buffer( PH7.0) for 50.100.150.200.250 mmol/L..
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Fig.4 Effect of different potassium phosphate buffer ( pH7.0) on AiiA protein soluble expression
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M: marker; CK: ;L ; 20 MgSO, * 7H,0; 3: Na,B,0, * H,0; 4: ZnSO, * 7H,0; 5: CuSO,

*5H,0; 6: MnSO, * 4H,0; 7: CaCl, - 2H,0.
M: Protein marker ; CK: Without IPTG induction; 1: Beef anointed medium; 2: MgSO, * 7H,0; 3: Na,B,0, * H,0;
4: ZnSO, * 7H,0; 5: CuSO, * 5H,0; 6: MnSO, * 4H,0; 7: CaCl, * 2H,0.
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Fig.5 Effect of various trace elements on the AiiA protein soluble expression
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M: Protein marker ; CK: Without IPTG induction; 1: Beef anointed medium; 2 —7: mixed trace elements for 2.4.6.8+
10,12 ml/L.
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Fig. 6  Effect of mixed trace elements on the AiiA protein soluble expression
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Fig.7 Effect of Sodium acetate concentration on the AiiA protein soluble expression
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Fig. 12 Amount of total AiiA protein from culfured cell at every six hours in tank fermentation
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Fig. 13 Amount of AiiA souble protein from culfured cell at every six hours in tank fermentation
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