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Induced Expression of Recanbinant Bacillus Subtilis Glutam ine
Synthetase h Optimized M 9M edium

Liu Shunyi, Yin Zhimin

(School of L ife Science, NanjingNomal University, Nanjing 210046, China)

Abstract: The gene of Bacillus Subtilis Glutamine Synthetase (GS EC 6.3.1.2) was amplified and
cloned into pET3C, then the recombinant plasnid was trandomed into BL21 (DE3). Many typesof M9
medium and LB medium were used regectively o culture the bacteria The factors such asmedium selec-

tion, carbon surce camposition, dose of carbon urce, best combination of carbon urce and inducer
were analyzed in detail The expression efficiency of optimizedM 9 medium and LB medium are amost the
sane, which provides evidence that optimized M9 medium is a pramising replacament of LB medium in
the industrial production of recambinant Glutamine Synthetase in the future
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1.1
1.11
pET3C/ BL21(DE3)
1.1.2
(‘Yeast Extract) OXOD ;PTG
(TBVED)

(Tryptone)
(Acr) (Bi9) Promega ;

1 pH 6.5):

L - Glu 100 mmol/L

NH, Cl 200 mmol /L

ATP 100 mmol /L

M nCl 50 mmol/L
1.1.3

(1)LB 10 g +5¢ +10 gNeCl L™,

(2)M9 :17 gNaHFO, - 7H,0 +3 g KH, FO, +0.5 gNaCl +1.0 gNH,Cl
12
1.2.1

AGOO
PS- PAGE 801
Band scan , DS- PAGE

1.2.2
LB 1/2 LB 1/4 LB M9
. Acoo 0.5, IPTG 0. 1mmol/L, 37 4h

PS- mGeE
1.2.3

M9 )
T7lac . , LB
9 M9 :

0.1% 0.5% 1% 5% 0.5% 1% 2% 5%

+1% . IPTG 0.1mmol/L LB .37 4 h,
PS- PAGE

1.2.4

, 10 M9 ,

0.5% 1% 1.5% 2% 2.5% 3% 3.5% 4% 4.5% 5%. 37 4h, 1mL

PAGE
1.2.5

M erck ;
BioRad ;

1L,

LB
1mL

0.5%

PS-
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; M9
0. 1mmol/L IPTG, 37 4 h,
, 1mL DPSPAGE
1.2.6
, 28 30 33 37 M9 ,
, 37 4 h, , DSPAGE
1.2.7
50 mL 10000 r/min, 4 10min,
2mL 1 x sl : 55,
25 s 100w, 45min 12000 r/min, 4 10min, ,
5000 L 1 x DS Sample Buffer ) 50U L, 50u L 2 x
P S Sample B uffer , 54 L 5UL 1 xS Sanple Buffer , 20p L
DSPAGE
1.2.8
Bl sl
, 10u L , 37 0.5h, pET - 3C
BL - 21(DE3)
2
2.1
1 LB M9 LB . 1/2
LB 1/4 LB . M9
, LB 1/10
97 kU
66 kU 70% [
43 kU o
50%
31 kU 40%
30%
20 kU 20%
14 kU 10%
0% = 2 3 4 5
HEEA S S EA K H/%
M. Marker 1.# 00 LB, 2./ LB, 3. 1/2 # 1 LB ¥ 3% 3£, 4. 1/4 #£ 01 LB 3§33, 5. MO KI5 2
1 EHBEAREREONE
Fig.1 The selection of basic medium
2.2
2 M9 , M9
: M9
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,

80% [
70% [
60% [
50%
40%
30%}
20%
10%

0%

97 kU
66 kU

43 kU |

31kU

1 2 3 4 56 7 8 9 10 11
H 6% [ 5 85 A A H51/%

M.Marker, 1. 0.19%7% %8 M9.2. 5% %8 M9,3. 1% % M9.4. 5% i &k M9.5. 0.5% t i M9.,6. 1%t i M9,
7. 2%t i M9,8. 5%t i M9,9. 0.5% i %i ¥ +1% t i M9,10. FL#ki% 5 LB,11. IPTG %% LB
M2 BERRHWE

Fig.2 The selection of carbon source

3 , : :
; . 0.5% 2% ,
80% [
70%
97 kU 60%
66 kU 50%
43 kU 40%
31 kU 30%
20%
20 kU 10%
14 kU 0%1234567891011

H i 8 A G R A8 6%
M.Marker, 1. 0.5%1 il M9,2. 1% i M9,3. 1.5%t ith M9,4. 2% ith M9,5. 2.5% H ih M9,6. 3% H i M9,
7. 3.5%11 M M9,8. 4%t ith M9,9. 4.5% 1 i M9,10.5% t i M9

B3 B AR AN b B AT E

Fig.3 Dose of carbon source
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LB
LB . M9
M9 '
100 L,

80%
70%
97 kU 60%
50%

40%

66 kU

43 kU

31 kU 30%
20%

20 kU 10%

0%
1 2 3 4 56 7 8 9 10 11
H®EA &5 SEA N /%

M.Marker, 1. 1%l M9 +0.1 g FL#Hi% 5,2, 1% H i M9 +0.5 g FLHHi%E 5.3, 1% H M M9 +IPTG % F,4. 2% H M M9 +
0.1 g FLWKESS. 2% H i M9 +0.5 g FLHEE F.6. 2% H i M9 +IPTG % 5,7, 4% H i M9 +0.1 g FLHE% 5 8. 4% H

M9 +0.5 g LB S 9. 4% H i M9 +IPTG % F
B4 RRSFSYREEAAHBE

Fig.4 Best combination of carbon source and inducer

14 kU |

M 1 2 3 R 5 80% [
70%
60%
50%
40%
30%
20%
10%

0%

97 kU
66 kU

43 kU
31 kU

20 kU

1 2 3 4 5

14 kU X
HEE A o5 68 A0 /%

M.Marker, 1. 37°CH 3% ,2. 33CH5 3% ,3. 30°CHE 3% 4. 38°CHE I, 5. 25CTHE

BS AEBEXMBNEARANOEN
Fig.5 Expression affected by different temperatures

bttt v

- ’ HEME —> ;
31 kU ——
i ‘
M.Marker, 1.8 B M9 B FRUU3E, 2. R M9 55 3% L i, 3. B M9 1. SR MO 3% 3% FT 18 4 SOBE G & ARk 1L
HEIRAW, 4. LB Wy IR BUUTE, 5. LB K592 L0, 6. LB W\ R 21 2. LB 55 37 BT 19 7% 2Btk A 1A At 1L
M6 REFTHNHH B7 RiAFHRENS
Fig.6 Target protein distribution Fig.7 Enzyme activity analysis of target protein
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