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High Expression of Mirobial Transglutaminase Gene from
Streptoverticilium Mobaraense in Escherichia coli
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Abstract The microbial transglutamunase MTG  gene was amplified from the genomic DNA of Streptoverticillium mobaraensea
by using PCR and inserted into pET vector to construct the expression plasmid called pET-MTG. The pET-MTG was transfected
into E. coli Rosetta DE3  and the MTG protein was found to be highly expressed as inclusion bodies. The inclusion bodies were
isolated and subjected to denaturation and re-naturation followed by strong cation ion-exchange chromatography to purify the
expressed MTG. The specific activity of purified MTG was close to that of native MTG. Taken together this study might provide

a base for the industrial production of microbial transglutaminase .
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T7 T7RNA
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Rosetta DE3
pET MTG

MTG

1
1.1
DH5a BI21 DE3
BL21 DE3 PLysS Rosetta DE3 pET-22b
Novagen Nde ] Xho I T4 DNA
TaKaRa Pfu
PCR DNA
DNA
MTG Pasternack SP-
Sepharose Amersham Gibeo
IPTG EDTA
1.2
1.2.1 PCR MTG 1pg
DNA PCR 5'-

TAAAAACATATGGACTCCGACGACAGGGTCAC-3'
5'-TAAAAACTCGAGTTACGGCCAGCCCTGC

TTTACC-3" PCR 50puL
94°C Smin 94°C
50s 58°C Imin 72°C 2min 30
72°C 10min
1.2.2 MTG PCR
pET-22b Nde I  Xho 1

16C

16h DHS5a
DNA

pET-MTG
1.2.3 MIG E. coli
MTG pET-MTG
BL21 DE3 BL21 DE3 PlLysS  Rosetta DE3
50pg/mL

LB E. coli

50p.g/ml. 30p.g/mL 37°C
0Dy 0.6~0.8
IPTG 37°C 3h

1000mL LB

Immol/L
Rosetta DE3
2.0
50mmol/L. pH 8.0 Tris-HCI

0Dy

1mmol/L. EDTA

50mmol Tris-HCI

pH8.0 100mmol/I. NaCl 1mmol/I. EDTA 0.5%
Triton X-100 3
Triton X-100 3

MTG

Kashiwagi ’

20mL 20
mg/mlL 20mmol/L. pH8.0 Tris-HCI 8mol/L
20mmol/L DTT ~ Immol/L. EDTA 2h
HCl pH 4.0
20mmol/L.  pH4.0
0.05%  Triton 50 4°C
0.5mol/LL NaOH pH 6.0
10 20mmol/L pH6.0 PB 2
SP-Sepharose PB 20mmol/
0.5mol/L NaCl
MTG 145mg
Lowry

LNaCl

SDS-PAGE

1.2.4 15L
10L 100mL pH
7.0 37°C 600r/min

40¢g 25g 12mmol/L
Na,HPO, 15mmol/L. KH,PO, 14mmol/L. NaCl 40
mmol/l.  NH, ,S0, 20mmol/L 12mmol/L
MgSO, 20%

2mmol/L. Na, HPO, 3mmol/L. KH, PO,
OD 60 ~ 65
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Immol/L 30% ~ 50%
40% 4h 12 3h
1.2.5 MTG MTG ’
25pL 350
200mmol/L. pH6.0 Tris- 30mmol/L
CBZ-GIn-Gly 10mmol/L.  Hydroxylamine 10mmol/L
GST 37°C Smin
375pL FeCl; 1mol/L 5%
525nm 5
MTG MTG Fig.2 Identification of the recombinant plasmid pET-MTG
37°C Imin CBZ-GIn-Gly by double restrictive enzyme digestion
1 ‘umol L- v- L-Glutamic acid 1 DNA marker 2 pET-MTG/Nde I + Xho | .

Y-monohydroxamate

2
2.1 PCR MTG
Kikuchi MTG
GenBank AF531437
DNA PCR
993bp DNA 1
1 PCR MTG
Fig.1  Amplification of MTG gene 993bp by PCR
1 DNA marker 2 PCR product.
2.2 MIG
PCR
pET-22b DH5a
993bp
2 pET pET-MTG
DNA GenBank MTG

2.3 MIG

pET-MTG BI21 DE3

BI21 DE3 PLysS  Rosetta DE3

BL21 DE3

LB

SDS-PAGE IPTG

IPTG Rosetta DE3
36kD
BI21 DE3 PLysS IPTG
3
41%
1000mL.  IPTG 3h

20—
W
— P
3 IPIG MTG

Fig.3 SDS-PAGE analysis of MTG expression in E . coli

before and after IPTG induction

1 molecular weight marker kD 2 ~4 before IPTG Induction
2 E. coli BL21 DE3 3 E. coli BL21 DE3 PLysS
4 E. coli Rosetta DE3  5~7 after IPTG induction
5 E. coli BI21 DE3 6 E. coli BL21 DE3 PLysS

7 E. coli Rosetta DE3 .
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10h
0.5% Triton X-100 15h . oD 60
5 ~ 65 IPTG
SP- MTG 3h 4h
Sepharose 45 7 3h
MTG 500mmol/L. NaCl ~ PB MTG
MTG
145mg 400mg 3h 105¢/L
36.3% MTG
kD
97— Induction 170
66— 160
43— 450
{40
30— 2
130 -
120
20—
410
0
0 5 10 15 20 25 30 35 40
t/h
4 MTG 6
Fig.4  SDS-PAGE analysis of MTG protein in inclusion body Fig.6  Growth profile of bacteria in the high density
and after purification by ion-exchange chromatography fermentation

1 marker 2 isolated inclusion body 3 purified MTG.

1 2 3 4 5 6

1200

1000
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600 -

400
200} i T

00 1.0 26 50 40 56
t/min
5  SP-Sepharose FF MTG
Fig.5 Purification of Refolded MTG by SP-Sepharose FF

Sample 1  refolded MTG in PB  EluentA 2 PB + 20mmol/L NaCl

R EluentB 3 PB + 500mmol/L NaCl.

Absorbance (mAU)

2.4 7 MIG 1B
0D 6 OD Fig.7 SDS-PAGE analysis of MTG expression in high
2h 3h 26h density fermentation
oD 56 1 marker 2 before IPTG induction 3 ~6 after IPTG
4h 6h 3h induction 1h 2h 3h and 4h
28 %
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2.5 MTG Triton 40%
MTG L- v- 105¢
525nm 1.85¢
MTG 21.5u/mg 2 132mg/L
MTG 23u/mg 2 MTG
3 MTG 21.5u/mg
23u/mg
pET22b pelB MTG
Nde 1
pET-MTG
DNA Kikuchi
G+C 66.66%
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