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Fermentation technology in heat-labile enterotoxin B subunit of genetic recombinant E . coli

TIAN Wen-biao, ZOU Quan-ming, ZHANG Wei-jun (D?pa.rlment of Clinical Microbiology, College of Medical Lahoratory Science, Third
Military Medical University, Chongging 400038, China)

Abstract: Objective To investigate the fermentation conditions for the heat-labile enterotoxin B subunit
(LTB) of genetic recombinant E. coli. Methods The effects of different kinds of media, the range of pH, the in-
duction time, the glucose concentration, and the fed-batch on LTB level in 10-liter fermenter under the condition of
cascade controlling dissolved oxygen content were analyzed. Results Under the established conditions, the cell out-
put per liter was 40.5g, and the expression level was 30.6% . Conclusion The results indicate that the stable fer-
mentation technology with high efficiency has been established .
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T T 75 7 2 B B 18 % 2 SR i (R B A [R], O 475 S ok
[ 4 500 pamol/LOE 1), l

607 O Uninduced

M 250 pmal /L
50 B 500 wmol/L
1 000 pwmol /1,
01 500 pmol /L

401

30r

Expression rate of rL.TB(% )

Induction time (¢/h)

E1 FERE IPICES rLTB ERRM Lh&
Fig 1 Effects of different concentrations of IPTG on the induced
expressions of rLTB

2.1.5 &P fLTB 2k Y 5 W 7 37 C.pH 7.5 F
300 o/minff & T, tLTB B Ao 2078 0.9 B, A IPTG i 5 30
min JFIIAZEHE 150 pmol/L FI#6F, ££155 F 9 h I LTB i %
KA K 30.5% R B Ao — TLTE 1.0 Zo 4, OR T RE R AT
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Tab 1 Comparison of the fermentation results with different culture

media (¥ £ 5)
Culture medium Agon Expression rate of iLTB (%0, & + )
B 15.52+0.55 23.57+0.37
M9-CAA 18.65+0.33 26.45+0.58
Modified M9-CAA 26.79 + 0,44 31.46+0.61%

A P<0.01, vs MI-CAA and LB
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bl AR R (TR R ) FA R ARG R R A (R 2).
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Tab2 Comparison of the fermentation with and without fed-batch (x £ s)

Fed-batch Bacteria weight Expression rate of

condition Aso of TB (pp/g'L™"') IB (%, ¥ +s)
Unsupplied 4.05£0.42 10.29+0.18 19.02 + 3.79E-02
0.05% glucose 15.96 +0.49 29.09+0.22 22.06+0.16
0.15% glucose 26.07+0.29"* 42.05+0.19%%  31.55+0.11"%
0.25% glucose 22.82+0.11 36.31£0.66 25.04 + 7.02E-02

¥ 2 P<0.05, 15 0.05% and 0.25% glucose; # : P <0.01, vs unsupplied

2.2.3 PN R AR %t 50% ,70% .90% 3 FpiE A&
PEEAT L, 5 R T0% I 7 B F5 B L 50 % .90 % i 7 B X ¢
P (F3).
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Tah 3 Effects of different dissolved oxygen conditions on fermentation
results (x £5) -

Conditions of
dissolved oxygen

Bacteria weight Expression rate of

Ao of iLTB (pplge L") fTB (%, % +s)

50% 1R.80+6.00 E-02° 35.20+4.16 E-02"° 28.12+0.14"
0% 23.51 £4.51 E-02  40.12+5.51 E02  30.41 £6.03 E-02
90 % 20.62+2.51 E-02° 35.82+2.65 E-02" 25.12+6.11 E027

¥ 1 P<0.05, vs 70%

2.2.4 Y EHES R TR X0 A A LTB Rk AR
SEPH TR LB 23k B B 5 0 ] 58 {3 0 A5 4 h
IG5 H R A sk B (E (& 2).

22,5 pH R R L R A pH i
KR 2 L B W A 7 T B AT I B A K 5 LB
T AT TRUTAE G (18 3)

2.2.6 (LTB I TN EAREE L0 %



%2

HISCHR, 3§ KIFFE AT G 8 R B W5 H TR E A8 T 205 117

& B =R TIN E BE ;L TB KE B 1R B A e LA Ra e,
HAP A &84 40.5 /L, HAYE A (LTB) #ik F TN
30.6% (% 4).

1 2 3 4 5 6

94.0 x 10%—> w— &
67.0 x 10— w—.

43.0 x 10— w—
30,0 x 10" e

20,1 x 10"

a — —
14. 4 x 10— w0 — -

~—rLTB

1: Protein marker; 2: Uninduced bacteria; 3: Before induction; 4: At 1 h
after induction; 5: At 2 h afier induction; 6: At 3 h after induction; 7: At
4 h after induction; 8: At 5 h after induction
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Fig 2 Effects of induction time with IPTG on rLTB expression
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Fig 3 Relationship between consumed volume of ammonia water and
estimated output of rLTB
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Tab4 Output and expression rate of rLTB

Fennentation time (h)
1 2 3 4 5 6 7 8
Output of T8 (g/L) 3.6 38.2 43.1 42,5 40.6 37.8 41.6 4.2 4.5
Expression rate of 1B (%) 31.8 32.4 30.5 31.0 28.8 31.6 27.9 31.2 3.6

Mean
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