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ABSTRACT Objective: To investigate the suitable cultivate condition of the high expression of bovine enterokinase catalytic subu-
nit engineering bacteria. Methods: The bovine enterokinase catalytic subunit preliminary was expressed and the engineering bacteria was
constructed. The cultivate condition was optimized from the following aspects: medium culture conditions of the optimal composition,
wave bottle fermentation cultivation condition, culture medium PH , seed age, seed number, culture time. The Western Blotting and
SDS-PAGE identification to grope the most appropriate culture condition. Results: The highest yield cultivative conditions were choice
from the same parallel culture conditions as a optimal cultivation condition. Conclusions: The culture condition of bovine enterokinase
catalytic subunit engineering bacteria had been optimized successfully.
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Fig 2 SDS-PAGE of culture supernatant of different bacteria in different
culture 1,2, 3 for pTASEK restructuring plasmid Top10 strains'
fermentation supernatant fluid respective culturing on malt juice in the
media, 2YT medium and corn pulp culture; 4, 5, 6 for pTASEK
restructuring plasmid E.coliAS1.357 strains' fermentation supernatant fluid
respective culturing on malt juice in the media, 2YT medium and corn
pulp culture; 7, 8, 9 for pTASEK restructuring plasmid JM 109 strains'
fermentation supernatant fluid respective culturing on malt juice in the

media, 2YT medium and corn pulp culture

1 ODyy
Table 1 Strains in different media fermentation cultivation of ODg,
97.4 KD
66.2 KD bacteria culture ODyy
E.coliAS1.357 2YT culture 9.983/9.880
42.7 KD
E.coliAS1.357/pTASEK  malt juice culture 9.690/10.380
—= 37KD p ]
corn pulp culture 0.399/0.209
31.0 KD IM109 2YT culture 10.639/10.081
JM109/ pTASEK malt juice culture 8.304/8.834
corn pulp culture 0.365/0.349
Topl0 2YT culture 10.104/9.460
14. 4 KD
Topl10/pTASEK malt juice culture 8.304/8.787
1. Fermentation supernatant fluid don't include restructuring plasmid corn pulp culture 0.229/0.112
pTASEK strain; 2 Fermentation supernatant fluid include restructuring
plasmid pTASEK strain 23
1 pTASEK 2 pTASEK
2.3.1 3 3
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Fig 1 SDS-PAGE identify of expression product A 10%.15%.20%
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Table2 Orthogonal design tests of media
1 2 3 4 5 6 7 8 9 10 11 12 13
A B Ax B Ax B C Ax C AxC BxC Bx C
Test Walt  Tryptone(%) Sodium
+ Glutamate ODgp
No (%) yeast (%)
extract(%)
1 110%)  1(1/0.5) 1 1 12%) 1 1 1 1 1 1 1 1 6.909
2 1(10%) 1(1/0.5) 1 2(4%) 2(4%) 2 2 2 2 2 2 2 2 12.38
3 1(10%) 1(1/0.5) 1 3(8%) 3(8%) 3 3 3 3 3 3 3 3 5.872
4 1(10%) 2(1.6/1) 2 2 1(2%) 1 1 2 2 2 3 3 3 10.218
5 1(10%) 2(1.6/1) 2 2 2(4%) 2 2 3 3 3 2 2 2 8.791
6 110%)  2(1.6/1) 2 2 3(8%) 3 3 1 1 1 2 2 2 10133
7 1(10%) 3(2/0.5) 3 3 1(2%) 1 1 3 3 3 2 2 2 4.816
8 110%)  3(2/0.5) 3 3 2(4%) 2 2 1 1 1 2 2 2 7.015
9 1(10%) 3(2/0.5) 3 3 3(8%) 3 3 2 2 2 1 1 1 7.039
10 2(15%) 1(1/0.5) 2 3 1(2%) 2 3 1 2 3 1 2 3 5.672
11 2(15%) 1(1/0.5) 2 3 2(4%) 3 1 2 3 1 2 3 1 8.669
12 2(15%) 1(1/0.5) 2 3 3(8%) 1 2 3 1 2 3 1 2 7.429
13 215%)  2(1.6/1) 3 1 1(2%) 2 3 2 3 1 3 1 2 4394
14 2(15%)  2(1.6/1) 3 1 2(4%) 3 1 3 1 2 1 2 3 4.765
15 2(15%)  2(1.6/1) 3 1 3(8%) 1 2 1 2 3 2 3 1 4.922
16 2(15%)  3(2/0.5) 1 2 12%) 2 3 3 1 2 2 3 1 8.392
17 2(15%) 3(2/0.5) 1 2 2(4%) 3 1 1 2 3 3 1 2 12.207
18 2(15%) 3(2/0.5) 1 2 3(8%) 1 2 2 3 1 1 2 3 5.116
19 3(20%) 1(1/0.5) 3 2 1(2%) 3 2 1 3 2 1 3 2 3.981
20 3(20%) 1(1/0.5) 3 2 2(4%) 1 3 2 1 3 2 1 3 5.854
21 3(20%) 1(1/0.5) 3 2 3(8%) 2 1 3 2 1 3 2 1 6.515
22 3(20%) 2(1.6/1) 1 3 1(2%) 3 2 2 1 3 3 2 1 7.933
23 320%)  2(L.6/1) 1 3 2(4%) 1 3 3 2 1 1 3 2 10.031
24 3(20%) 2(1.6/1) 1 3 3(8%) 2 1 1 3 2 2 1 3 6.371
25 3(20%) 3(2/0.5) 2 1 1(2%) 3 2 3 2 1 2 1 3 8.367
26 3(20%) 3(2/0.5) 2 1 2(4%) 1 3 1 3 2 3 2 1 9.81
27 3(20%) 3(2/0.5) 2 1 3(8%) 2 1 2 1 3 1 3 2 7.56
K1 8.130 8.337  7.220 7.031 6.742  7.234 7.539 7.332 7461 7427 7.664 6.652  7.465
K2 6.821 8.517  7.892 7.506 8.816 7454 7326 8575 7.821 7.685 8.083 7.767 7.460
K3 7.380 5478 7219 7.794 6.773  7.643 7466 6.424 7.050 7.220 6.583 7913  7.407
R 1.310 3.039 0.672 0.762 2.073 0.031 0213 2150 0.771 0465 1500 1261 0.053
S 7.773 52317 2711 2.668 25418 0.754 0.211 20971 2.678 0977 10.784 8.567  0.019
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Table 3 Analysis of variance table of bEKL production
Sum of Deviation Degrees of Evaluated
Sourse of Variamce . F Fa Significance
square freedom variamce
Highly
B 52317 2 26.159 17.096 Fon(2,14)=6.51 o
Significance
Highly
C 25418 2 12.709 8.306 Fou(2,14)=6.51 o
Significance
Bx C 31.755 4 7.939 5.188 Foos(4,14)=3.11 Significance
A 7.773 2 3.887 1.270 Fous(2,14)=3.74
SE 12.241 8 1.530
Error 18.585 16 1.162
Sum 135.848 26
*In order to enhance the reliability of F-test,S3,S4,S6 and S7 were added to error term
3 B C 0OD600 ©.10] 4,
Bx C B C
4B C
Table 4 Effect of the interaction between the culture composition B and C
B1 B2 B3
Cl 7.745 8.086 4.397
C2 11.479 9.090 5.878
C3 5.786 8.374 6.159
ODgp 14h ODyy
A1BIC2, 10% 4% (5 -
1.0% 0.5%,
232
M 1 2 3 4 5
ODg0 3 o gr—
SDS-PAGE 4 3% E . =2
97.4 KD === " .
’ 66.2 KD e
42,7 KD
iz
é . — —= 37TKD
s 8 J— . = —
IS 31.0 KD
i -
;- . =
oz 14.4 KD - p— g
&, Ty ¥ ¥
1 2 3 4 5
Guantity of incculate(%) 4 SDS-PAGE
1-5 19%.2%.3%.4% 5%
3 bEKL

Fig3 Effect of sced number bEKL ODgo Fig 4 SDS-PAGE of culture supernatant of different seed number 1-5

respectively for 1%, 2%, 3%, 4% and 5% of seed after fermentation liquid

access the supernatant fluid collection
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